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PREFACE.

This work has been prepared as a companion volume to A Manual of Dyeing,

and at the request of the publishers was put into the form of a Dictionary.

It comprises a general description of Dyes, Mordants, and Other Substances

employed in Dyeing and Calico Printing, with their properties and uses,

and, as far as possible, the methods of examining and assaying these various

bodies are detailed.

Our chief endeavour has been to produce a book which would be of

practical use in the laboratories of Colour Chemists, ifec. Methods of applying

the Dyes, Mordants, ifec, are not given, as these are to be found in the Manual

referred to, but in certain other directions there has necessarily been some

overlapping between the new and the older work, and we have, with the

permission of the authors of the latter, made extracts from that work when-

ever it seemed desirable to do so.

We have to thank the following gentlemen for permission to use infor-

mation from the publications mentioned :

—

Drs. Schultz and Julius, T'abeUarische Ubersichi der Kilnstlichen organischen

Farbstoffe; Mr. A. G. Green,, F.I.C, F.C.S., Systematic Survey of the

Organic Colouring Matters, and I'ables for the Analysis of Coal-tar Colours

;

Mons Leon Lefevre, Matieres Colorantes Arli/icielles ; Herr A. G. Kota and
the Editor of the " Chemiker Zeitung," Tables for the Recognition of Coal-tar

Dyes; and Prof. J. J. Hummel, Tables Representing the Action of Light

on Dyes-

THE AUTHORS.

PUBLISHEES' NOTE.

The unexpected demand for this work created by the sudden requirements

of the dye industry has exhausted the edition, without affording time for

revision or extension, and to meet the pressing need this further reprint is

issued. Reference is invited to the revised edition of A Manual of Dyeing,

and to Prof. Arthur E. Green's Analysis of Dyestuffa, for the latest

laboratory practice.

September, 1913.



In the description of the various coal-tar colours given in this work, the names of tho

firms by whom the particular dye treated of is manufactured is indicated by contractions,

to which the following list is an explanatory reference :

—

Contraction.



A DICTIONARY OF DYESTUFFS.

ACETALDEHYDE v. Aldehyde.
ACETANILIDE, CeH^NHCaHjO, Anti-

febrin. On boiling glacial acetic acid and
aniline together for some hours the aniline

acetate at first formed loses one molecule of

water and is transformed into aoetanilide,

thus

—

CeHj . NHj . CHs . COOH =
CfiHs . NH . CH3 . CO + H2O.

The compound forms white crystals which
molt at 112° C, and boil, without decompo-
sition, at 295° C. On boiling with alkalies,

the odour of aniline can be detected. Aoet-
anilide is employed in the manufacture of

flavaniline.

ACETATES OF ALUMINA v. Aluminium
ACETATKS.
ACETATE OF IRON v. Iron (Ferrous

Acetati:).

ACETATE OF LIME v. Calcium Acetate.
ACETIC ACID, CjHiOj or CHj . COOH,

Vinegar, PyroUijneous acid. Acetic acid

occurs in nature in the juices of many plants,

either in the free state or in the form of

calcium or potassium acetate. It is also pro-

duced by the destructive distillation of many
organic bodies. The greater portion of that
used in commerce is obtained from the distil-

lation products of wood. Acetic acid is also

formed bj' tlie acetous fermentation of ordi-

nar\' alcoliol and alcoholic liquors—wine,
beer, &c. The product is vinegar, which, in

addition to acetic acid, contains other organic
acids, sugar, dextrin, colouring matters, aro-

matic ethers, Slc. Alcohol may be converted
into acetic acid by other means than a fer-

ment. Powerful oxidising agents, such as

chromic acid, efTect the change. In the pre-

sence of spongy platinum or platinum black
alcohol is converted into acetic acid by the
oxygen of the air. The change probably
takes place in two stages, aldehyde, CH3CHO,
being formed in the first place, which by fur-

ther oxidation is converted into acetic acid.

;i) CjHsOH -I- = CHjCHO -t- HjO.
(2) CH3CHO -I- = CHsCOOH.

The pure concentrated acid is called glacial

acetic acid because it solidifies when cooled
to 16'7°C., forming an ice-like mass. It is

obtained by distilling a dry acetate with an
equivalent quantity of concentrated sulphuric
acid or with a bisulphate.

Pyroligneous acid is the crude acetic acid

obtained by the distillation of wood. The
aqueous portion of the distillate, separated
from the tar, is redistilled ; the first portions
consist mainly of wood spirit (crude methyl
alcohol), and the latter of pyroligneous acid.

In addition to acetic acid a great number of

other bodies are present, among which are
homologues of acetic, crotonic, and angelic

acids, furfui'ol, pyrocatechol, acetone, and
other ketones. A purer acid is obtained by
neutralising this liquid with lime and decom-
posing the resulting calcium acetate with
sulphuric acid.

Properties.—Pure acetic acid is a colourless

body which possesses a strongly acid and
pungent smell and taste. It does not redden
litmus unless it is diluted with water. It

solidifies at 16'7°C. in glistening tabular or

prismatic crystals. In a closed vessel the
pure acid may, however, be cooled down
much below this temperature (even to - 10°)

without solidifying, but if disturbed, or if a
crystal of the solid acid be dropped in, the
whole mass solidifies and the temperature
rises to 16'7°C. Acetic acid boils at 118d°C.
and distils without decomposition. The liquid

is uninflammable, but the vapour burns with
a blue flame, producing water and carbonic
acid.

Acetic acid is not oxidised by nitric or
chromic acids. Hence it is frequently used
as a solvent for organic compojinds which are

to be subjected to the action of powerful
oxidising agents. It is miscible in all pro-

portions with water, alcohol, and ether. The
concentrated acid dissolves sulphur, phos-

phorus, and many organic substances, as well

as many metallic salts which are insoluble in

water. Acetic acid is a well-defined mono-
basic acid, but it forms both acid and basic

as well as normal salts. All normal acetates

are soluble in water. The acid neutralises

basic oxides completely, but it does not pr*
1



ACETIC ACID.

rent or affect ao many chemical processes as i

the strong inorganic acids and oxalic acid

do ; further, it does not attack vegetable

fibre either in solutions or on drying or in

steaming. Hence acetic acid is largely used
in dj'eing and textile printing. On the addi-

tion of water to glacial or concentrated acids

heat is liberated and contraction takes place.

A mixture containing 77 per cent, of pure acid

and 23 per cent, of water corresponds to the
hydrate CjH^Oj, HjO, and has the highest

specific gravity known in mixtures of these

sulistanccs—viz. , 1 075 at 15'5° C. A mixture
of about equal parts of acetic acid and water
has the same specific gravity as the pure acid.

In (Ictcrniining the strength of strong acid by
tlie hydrometer this fact must be taken into

account.
Application.—Acetic acid is largely used

in tlie preparation of acetates of calcium,

copper, aluminium, iron, chromium, lead,&c.

,

many of which are employed in dyeing and
calico printing. In manycases.as, forinstance,

in tlie ])rcparation of pyrolignite of iron, the
crude pyrolij,'Mf'ous acid is used ; the empyreu-
raatic sMl>stanfc.'J pie.seut in the acid prevent
premature oxidation of the iron, and, for this

reason, .sucli an ' iron liquor" is preferred to

one made from purer acetic acid. Acetic
acid is largely used as an "assistant" in

dyeing and printing, and for neutralising

water charged with earthy and alkaline

carbonates in dyeing with alizarin and
other colouring matters. During the past
decade the amount of acetic acid used for

tliese purposes has greatly increased. It is

also used in the preparation of colouring
matters. Commercial acetic acid is sold of

various degrees of strength, the principal
strengths containing 25 and 40 per cent,

respectively.

/Jxnm illation and Analysis.—Commercial
glacial acetic acid should contain at least 97
per cent, of absolute acid. If 9 volumes of

oil of turpentine be agitated with 1 volume
of acid, no turbidity will be produced if the
acid contain 97 per cent, or upwards. Acid
of 99'o per cent, produces no turbidity with
any proportion of turpentine. If a mixture
of equal volumes of acid and carbon bisul-

pliide, placed in a dry test-tube and warmed
by the hand, becomes turbid, the presence of
water is indicated. The strength of weak
solutions of pure acetic acid may be con-
veniently ascertained by means of a good
hy<lrometcr. On account of the anomaly,
however, regarding the specific gravity of
solutions of acetic acid, mentioned above, a
direct determination of the density for solu-

tions above 1055 is of no avail, since the
specific gravities above 1 055 correspond to
two licpiids of diflfcrent strengths. In order
to find whether a certain solution contains
more or less than 77 per cent, of acetic acid

(the proportion which yields the highest
specific gravity), a little water may be added,
and the density taken again. If the specific

gravity increases the acid was above 77
per cent. ; if otherwise, the mixture was
below this strength. With the crude, highly-

coloured acid, the specific gravity is, however,
no index of the strength whatever.
The following table shows the percentage

of acetic acid in solutions of varioii? densi-

ties :^

Specific Gravity of Acbtic Acid at 15' G.

{Oudeman.)

Specific



ACETIN.

For this purpose, phenolphthalein or Congo
red should be used as indicator. The end re-

action is sharp, and, even with highly-coloured

lifjuids, if diluted, the termination is usually

unmistakable. Litmus, methyl orange, and
other indicators are not suitable for acetic

acid titration. 25 c.c. of the sample are

weighing out and diluted to 500 c.c. ; 100 c.c.

are withdra-\vu and titrated, with the addi-

tion of a few drops of phenolphthalein solu-

tion, with normal or semi-normal caustic soda.

1 c.c. of normal caustic soda = '06 C;H402.

Example.—25 c.c, weighing 26 '08 grms.,

were diluted to 500 c.c. 100 c.c. with
phenolphthalein required 35 c.c. normal
caustic soda. Then

—

(060 X 35 X 5 X 100) -=- 2608 = 3980
per cent. CsHjOj.

In cases where the solution is of a deep
brown colour, the following process, recom-
mended by Mohr, may be used :—About 5
grms. of the sample are dissolved, and treated
with a known weight of pure dr}' calcium car-

bonate, in excess of that required to combine
«-ith the acid present. The liquid is boiled

and filtered, the residue washed with hot
water, and the undissolved calcium carbonate
dissolved in a known excess of standard nitric

acid, and titrated back with caustic soda.

Example.—5 grms. were treated with 2
grms, of CaCOa, as above. To the residual

CaCOa 30 c.c. of normal nitric acid were
added, and it was found that 8 '5 c.c. of

normal caustic soda were required to

neutralise the liquid. Consequently, the
residital calcium carbonate neutralised 21 "5

c.c. of normal nitric acid = 1'0575 grm.
CaCOa. The acetic acid in 5 grms. of

sample, therefore, neutralised '9425 grm.
CaCOs = 1131 grm. CHiOj (100 CaCOj
= 120 C2H402), and I'lSl x 100 -r- 5 =
22-62 per cent. CaH^Oj.

Impurities.—Commercial aceticacid is liable

to contain as impurities and adulterations sul-

phuric acid and sulphates ; hydrochloric acid

and chlorides ; iron, lead, and calcium, as well

as empyreumatic bodies.

Sulphnric acid, free or combined, is detected
and estimated by precipitation with barium
chloride ; hydrochloric acid, by silver nitrate

;

calcium salts, by the addition of ammonium
oxalate ; and iron and lead as in Solphukic
Acid {g.v.).

Total solid nwUer may be determined by
evaporating 20 c.c. to dryness, and heating
in the air-bath at 110° C.

Empyreumatic and other organic bodies, if

present in large quantities, may be at once
detected by the colour and smell. Smaller
amounts may be detected by neutralising

with sodium carbonate, and gently warming
the solution. Acetic acid containing these

organic bodies darkens in colour when heated

with concentrated sulphuric acid. An ap-

proximate estimation of the empyreumatic
bodies present may be made by diluting 5 or

10 c.c. with 500 c.c. water, adding dilute

sulphuric acid, and titrating with decinormal

permanganate until the pink colour remainu
for about a minute.

Free mineral acids may also be detected by
moistening strips of white calico with the

acid, and drying at 90° to 100°. If hydro-
chloric or sulphuric acid be present, tlie fibre

is "tendered," disintegrated, or even charred.

Free sulphunc acid may be detected and
estimated by evaporating 10 to 50 c.c. to a
syrup, and, when cold, adding strong alcohol.

Free sulphuric acid remains in solution,

whereas sulphates are precipitated. The
liquid is filtered and diluted with water, the

alcohol boiled ofT, and barium chloride added.
The barium sulphate is then treated in exactly

the same manner as described under formal
Sulphuric acid v. Acidimetry.
For the estimation of acetic acid in metallic

acetates, see Calcium acetate,

ACETIN, C3H5(0 . CjHsOs, Triacetin.

Preparation.—Acetin is produced by heat-

ing 82 parts of glacial acetic acid with 60
parts of glycerin for fifteen hours at a tem-
perature of 120° C. in an enamelled vessel.

The excess of acetic acid is expelled by
increasing the temperature to 160 C. The
residual acetin is then syphoned off. About
93 parts of acetin is the usual yield.

Properties.—Acetin, when pure, boils at
259° C. Its specific gravity is 1155. It is

insoluble in carbon bisulphide and petroleiun

ether, but is miscible with ether, alcohol,

chloroform, or benzol. Commercial acetin is

a thick liquid, the colour of which varies

from light to dark brown, according to the

quality of the glycerin used. It consists of a
mixture of di- and triacetin with smaller

amounts of gh'cerin and water. The liquid

smells of acetic acid. The density varies

from 32° to 38° Tw. The higher the specific

gravity the less free acetic acid is present.

Acetin is employed as a solvent for basic

colouring matters

—

e.g., induline, Perkin's

violet, &c. Acetin is preferable to ethyl- and
methyl-tartaric acids (which are used for the

same purpose), because it injures the fibres

less than tartaric acid. Both tartaric acids

mentioned are valued in a similar manner to

acetin—viz. , by estimating the free and com-
bined tartaric acid.

Analysis.—Kopp and Grandmougin * re-

commend the method mentioned below. The
greater the amount of combined acid present

the more valuable the sample.

Free Acid.—50 grms. of acetin are diluted

with water to 500 c.c. In 50 c.c. of this

• Bull. Soc. Ind. Afulhaute, 1894, pp. 112 - 116
Joum. Soc Chtm. Ind., 1S94, p. 720.



ACETIN BLUE.

lolutiun the free acetic acid is determined by
means of plienolphtlialein and normal caustic
Mxla.

E.eample.—50 o.c. (5 grms.) require 5c. c.

^ NaOH. 1 c.c. ^ NaOH = 006 grm.

acetic acid— i.t., 5c.c. y NaOH = 0-30; and
0-30 X 100 ^ , ...= o per cent, free acetic acid.

Combined Acid.— 10 c.c. (1 grni.) of the
acctin solution (made as above) are treated
with 15 c.c. of soda, heated to boiling, and
bi>iled for five minutes. After diluting, the
c.\ce.ss of sodiv is determine<l by normal acid.

Example.— i c.c. ^ *cid were required;

then 15 - 4 - 1 of y caustic soda

(1 c.c. being the amount of j alkali

required to neutralise the free acid in

10c.c.) = 10c.c. ^NaOH. 1 c.c. ^ NaOH
= 06 grm. acetic acid—i.e., 10 c.c. y
NaOH = 0-60, and 60 x 100 = 60 per
cent, combined acetic acid.

The following table gives results of the
analysis of three samples :

—

No.



ACID COLOURS.

burette, iodoform being precipitated, and the

end uf the reaction is indicated by a blue

culoiu- being given with starch. The h3'po-

elilorite equivalent of O'l grm. of acetone is

tlius found, and from this the percentage of

acetone in a solution of unknown strength
can be rapidly estimated. For this purpose
from O'l to 0'4c.c. of the solution should be

taken, according to its approximate strength.

This is weighed, diluted, and titrated as above.

Since the hj'pochlorite solution diminishes in

strength on keeping, it should be frequently

checked by means of the standard acetone
Eolution.

ACID ALIZARIN BLUE BB (M.). An
anthracene derivative. Sodiu7n salt ofhexa-
oxyanthraquincme di-ndphonic acid,

C,402(OH)6(S03Na)2
(0H= 1:2:4:5:6:8, S03Na = 3:7).

Red-brown crystalline powder, soluble in

water, with a red colour ; in alkali, with a
violet-blue colour j and in concentrated sul-

phuric acid, with a blue colour. Insoluble in

alcohol.

Application.—An acid mordant dye. Dyes
u-ool dark blue, the colour being applied with
addition of sulphuric acid and Olauber's salt,

and subsequently saddened with fluoride of

chromium. Not applicable to cotton.

ACID ALIZARIN BLUE GR (M.). Con-
stitution, reactions, and application similar

to above. Dyes somewhat greener and duller

shades than B B.

ACID ALIZARIN BROWN B {M. ). 1899.

An acid mordant dye, producing xerj' fast

brown shades on wool. The colour is dyed
in an acid bath, and subsequently saddened
with bichromate of potash.

ACID ALIZARIN GREEN B (M.). An
anthracene derivative. .S'o(/™m aaXt of di-

siilphydroletroxyanthraqiiinone disulphonic.
acid,

Ci40.,(OH)4(SH)2(S03Na)j
(OH = 1:3:5:7. SH = 4:8. SOgNa = 2:6).

A dark green crystalline powder, soluble in

water, with a blue-green colom'. Insoluble

in alcohol. Alkaline solution, violet. Sol-

uble in concentrated H2SO4 with blue-red

fl\iorescent solution.

Application.—Dyed as acid alizarin blue,

producing bluish-green shades.

ACID ALIZARIN GREEN G (M.). Con-
stitution, reactions, and application similar

to above.
Application.—As above, but dyes somewhat

greener shades.

ACID BLACK B and BB (H). 1890.

Azo colours. Bronzy-black crystalline pow-
ders Aqueous solution, violet. In concen-

trated HjSO^ (B), olive-green ; (B B), greyish-

gi'een. Iiisttluble in alkali.

Application.— Acid colours. Dye wool and
eilk violet-black in acid bath.

ACID BLACK S (H.). Black powder.
Aqueous solution bluish-violet, easily sohible.

Alcoholic solution greenish-blue, easily sol-

uble. Concentrated H2S04, olive-green ; on
dilution changes to greenish-blue and then
violet.

Application.—An acid colour. Dyes wool

and xitk black in acid bath.

ACID BLUE 6G (C. ) v. Cyanol Extra (C).

ACID BROWN (D.). Acid bromi (P.).

Fast brown G (tcr Meer). A disazo com-
pound.

Sulphanilic acid^
c 1 1 ; -j^Alpha naphthol.
Sulphamlic acid ^ ^

Brown powder. Aqueous solution red-brown.

Alkaline solution cherry-red. Concentrated
H2S04, violet ; on dilution brownish-3-ellow.

Application.—An acid colour. Dj'es u-ool

and xilk brown in acid bath.

ACID BROWN (P.) V. Acid Brown (D.).

ACID BROWN G (Ber.). 1882. A di.sazo

compound.

Aniline ^ .

„ , , ., . .-.yrmnxjlcnc diamine.
Sxdphamlic acid '

Brown powder. Aqueous solution bro\\n.

Alkaline solution brown. Concentrated
H2SO4, reddish-browii ; on dilution yellowish-

brown.
Application.—An acid colour. Dyes wool

and .iilk in acid bath yellowish-brown.

ACID BROWN R (Ber.). 1882. An azo

oompouud.
Naphthionic acid—Ckrysoidine.

Brown powder. Aqueous solution brown.

Alkaline solution brown. Concentrated

HsSOj, olive-green ; bro\vn ppt. on dilution.

Application.—An acid colour. Dj-es n-ool

and -Si//,- reddish-brown in acid bath.

ACID CARMOISINE B (B K) v. Fast Red
E (B).

ACID CERISE (M). An impure acid

magenta.
ACID COLOURS. This term ia applied

to colouring matters which are employed in

an acid bath. The acid colours maj' be sub-

divided into the following groups :

—

(1) Sulphonated Basic Colour.<i.—The mem-
bers of this group are produced by the intro-

duction of sulpho groups (SOsH) into colour

bases, e.g.—
C2oHu{OH)(NHj)3 _^

Ktisaiiiline (magenta base).

C2oH„(S03H)3(OH)(NH2)j
.^cid magentA.

Acid colours of this type are sold as sodium

salts

—

i.e., they contain (SOsNa) and not

(SO3H) groups. They usually produce similar

colours to the basic dyes from which tliey

are derived, but have only from J to J of

their colouring power. They are usually,

but not exclusively, dcrivaci\es of triphenyl



LIST OF ACID COLOURS.

methane, and consist mainly uf yreen, blue,

and i-iolel d}'es, but also include Acid Ma-
G£KTA and Azo Carmine (two red dyes), and
QCI-SOLINE YeIXOW.
Azo Carmine, Quinolixe YEtLow, Thio-

CARMINE (blue), and the soluble Indolines
are not derived from triphenyl metliane.

(2) .4:9 Sulphonic Acids.—This group of

acid dves forms, numericall}', the largest class

of coiiltar colours. It includes the greater
proportion of the acid red^, oranges, ye//oi»v,

browns, and blach, and a much smaller
number of greens, bluet, and violets.

A typical example of a dye belonging to

this group is amidoazo benzene disulphoncUe

of soda (acid yellow)

:

—
SOjNa

CeH4-==^N = N CjHa
,S03Na
-NHa

The group is subdivided according to the
number and position of the azo groups con-

tained into

—

(0) Mouazo dyes.

(6) Primary disazo dyes.

(c) Secondary tiUuo dyei.

(d) TrUa/o dveb.

(e) Telrazo dyes.

The direct cotton colours, by constitution,

belong for the most part to the group of aM
sulphonic acids, but their mode of appUca-
tiou differsirom that of the acid dyes.

(3) Kitro Compounds.—This group of acid

colours is not numerous, and includes j'ellow

dyes only, of wliich the most important are

Picric Acid and Naphtihu, Yellow 8.

Application.—Generally speaking, the acid

dyes are applied to wool by boiling the
material in a solution of the colouring matter,

to which sulphuric acid and sodium sulphate
have been added. Modifications of this

simple process are, however, frequently
necessary to meet special requirements and
to secure level colours, &c. For detaib
reference must be made to manuab of dyeing.

Acid dyes are applied to silk in a slightly

acid bath, frequently with addition of
" boiledoflf " liquor or soap. In cotton dyeing
these dyes are now rarelv used.

LIST OF ACID COLOURS (for Names of Makers see Alphabetical Description of Dyee).

Acid Reds.
Acid Magenta S.

,, Mauve.
,, Ponceau.

,, Rosamine A.
Alkali Fast Red B, R.

„ Red.
Amaranth.

,, extra.
Anisoline.

Anthracene Red.
Apollo Red.
Azo Acid Carmine B,

,, Magenta 6.
Bordeaux.
Cardinal G.
Carmine B X powder.

„ G paste.

Coccine 2 R.
Cochineal.
FuchsineB, G, 6N extra,

S.

Eosinc.
Grenadine L, S.

Orchil R.
Rubin S.

Bordeaux B extra, 6.
Biebrich Scarlet R.
Brilliant Bordeaux S.

Croceine 9 B, 3 B, R.

„ Cochineal MOO.
„ Double Scarlet 3 R.

„ OrchiU

Brilliant Ponceau 5 R.
Scarlet R, 2R, 3R,
4R, 6R, G.

Carmoisine 15.

C'aroubier.

Cerasine.

Chrumazone Red.
Chromotrope 2 B, 4 B, 6 B,

8B, lOB, FB, 2R, S, SB.
SR.

Clayton Cloth Red.
Cloth Red B.

Cloth Red G, G extra, 3(;

extra, OB, OG, BA, GA,
3GA.

Cloth Scarlet G paste, R paste.

Coccinine.
Coccine 2 B.

Cochineal Red A, 3 R.
Scarlet PS.

Croceine A Z.

Cresol Red.
Croceine Scarlet 00, OX, R,

B, 3B, 3BX, 5B, 7 B,

10 B.

Crystal Scarlet 6 R.
Cyanosine (spirit soluble).

Double Brilliant Scarlet, 2 R,
<;.

„ Ponceau 4 R, 3 R, 2 R,
IR.

,, Scarlet 3 R.
Emin Red.

Eosamine B.

Eosine (yellow shade).

,, extra (crystals).

,, 3 G, A, extra spirit

soluble.

Erythrine P.

Erythrosines B, BA, 2R, IN.
Fast Acid Eosine G.

,, ,, Magenta B.

,, „ Red A.

,, Claret Red 0.

„ Red A, B, D, E, extra,

BT, GS, NS.
„ Red 1' R extra.

,, Scarlet 0, B.

Grenadine S B.
Grenat paste.

(Guinea Red 4R.
Jute Scarlet 3BH, 3 B extra.
Lanafuclisine SB, SG.
Manibiiii r. extra, G R.
Mar-. Re.l(;.

Metauil Vell.iw.

Methyl Eosine.

Milling Red R.

,, Scarlet.

Naphthol Scarlet 3 R.
Red S.

New Coccine.

„ Red E.

,, Scarlet 2 G powder, 2R.
Ol'iianthine.

Orcelline.



LIST OF ACID COLOURS.

Orchil Red.
„ Substitute 3VN paste,

N powder.
Orseilline2B.
Palatine Red A.

Scarlet A, 3 R.
Phloxine, 26.
Ponceau S for silk, 4 GB, R,
IR, 2R, IIR, 3R, 3RB,
4R, 4RB, 6R, 6RB, lORB,
G, BOe.xtra, S extra, 2S.

Pyi'otine Red.
Rock Scarlet.

Rosazine.
Rose Bengale B, N T.

Rosinduliue B, 2B, G, 26.
Roxamine M.
Safrosine.

Scarlet 2G, 6, R, 2R, 3R,
4R, 5R, 6R, S extra, 2S.

Silk Scarlet G.
Sorbine Red.
Triphenvl Rosaniline.

Tolan Red G.
Vat Red paste.

Wool Scarlet 3 R.

Acid Oranges.

Aniline Orange.
Aurantia.
Crocein Orange E N,
Gold Orange.
Milling Orange.
Orange N, I, 2, 3, 2G, 6, GS,
GT, extra, T, 2Y, IV, R,
ENZ.

Acid Yellows.

Acid Yellow.
Alkali Yellow.
Alpine Blue.

Aniline Yellow.
Azo Acid Yellow.

,, Flavine.

„ Yellow cone.

„ Yellow F.
Brilliant Yellow S.

Chrj-soine G.
Cinereine N
Citranine A.
Curcumeine extra.

Fast Yellow I, S, extra.

Flavauiline.

Indian Yellow G R.
Martins Yellow.
Metanil Yellow extra, MNO.
Milling Yellow, 0, G.
Naphthalene Yellow,
Naphthol Yellow S.

Narce'ine.

New Yellow G D.
Palatine Orange.

Persian Yellow powder.
Phenodaviue.
Picric Acid.
Quinoline Yellow.
Resorcine Yellow,
Sun YeUow 3 G.
Tartrazine.

Tropaeoline.
Uranine.
Xanthaurine.
Yellow N, FY, E.

Acid Greens.

Acid Green extra cono., 3 B
cone, JEEE, YYO.

Alkali Green.
Blue Green S.

Eriochlorine, A, B, B B,
GPS.

Erioglaucine AB, BB, GB,
RB.

Fast Green (blue), powder.
,, Light Green.

Guinea Green B, BN.
Light Green S F (yellow

Light Green S F (blue shade).
Milling Green S,

Naphthalene Green V cone.

Neptune Green S.

New Acid Green, 2 B, 3
B crystals.

Oxamine Green.
Patent Green 0, V.
Wool Green S.

Acid Blues.

Alkali Blue B extra, B, 2 B,

3B, 4B, 5B, 6 B extra, R,
2 R, 4 R, D, 6 R.

Aniline Blue.

Azine Blue.

Azo Acid Blue B, 4 B, 6 B.

Basle Blue.

Bavarian Blue D B.

Biebrich Acid Blue,

Blue 2 R S, for silk.

Brilliant Blue.

Coomassie Navy Blue.

Cotton Blue B.
Cyanine B.

Cyanol extra, F F.

Eriocyanine A, B.

Fast Acid Blue B, R.
Fast Blue (greenisli), B for

wool, R A for wool, B, R,
6 B for wool.

Fast Navy Blue 2 M, B M,
RM.

,, Marine Blue B.

„ Wool Blue.

Gallanil Indigo PS.
Gallazin A, for dyeing, powder

for printing.

Gentiana Blue 6 B.

Hoechst New Blue.
Indigo Blue N, SGN.
Induline N N, R extra, B.
Intensive Blue.
Ketone Blue 4 B N solution.

Lanacyl Blue, R, 2 B.

,, Navy Blue B.
Lazuline Blue R.
Methyl Blue for cotton.

,, ,, for silk.

Milling Blue.

Naphthalene Blue B.

Naphthazine Blue 0.
Naphthol Blue R, G.
Naphtliyl Blue.

Navy Blue.

New Patent Blue B, 4 B.
New Victoria Black Blue.

NigrosineSG, W, N, 0, M.
PatentBlue superior, A, A.JI.

Patent Blue V.
Pure Blue extra (greenish)

powder.
„ Soluble Blue.

Red Blue P powder.
Silk Blue I, IV, B E S extra.

Solid Blues R, 3R,.2B.
Soluble Blues C 5, 2 X.
Spirit Blue, green shade, red

shade, 3R.
Sulphon Acid Blue B.

Thiocarmine R paste.

Urania Blue.

Victoria Black Blue.

Water Blue ADR, 3BA, 6
B extra, TB, IN.

Wool Blue BX,S,BB, R.

Acid Violets.

Acid Violet 4 B N, 5 b, G B,

3BN, 6BN, 7B, 3B pow-
der, 12B powder, 3 B extra,

IRextra, 2R, 3R, 4BG
extra, 4 B extra, SB extra,

5B.
Alkali Violet L R.

Azo Acid Violet 4R, R extra.

Fast Acid Violet B, 10 B, R.
A, 2R.

Formyl l^iolet S 4 B.

Guinea Violet 4 B.

Lanacj'l Violet B R.
Naphthyl Violet.

Neutral Violet 0.

Red Violet 4 R S, 5 R S.

Regina Violet.

Victoria Violet 4BS, 8BS,
5B.

Wool Violet S,



8 ACID FUCHSINE.

Acid Browns.

Acid Brown (J, K, G extra.

A/0 Acid Hi'owu.

Chromogen I.

Clayton Wool Broun.
Fast Brown N, 21!, C, O.
N.iplithylniiiine B ci« n.

Iniporial Orchil Brown B.

Resorcine Tirown.

Acid Greys.
Aniline (irey B.

Wool Grey.

Acid Blacks.
Acid Black B, 2 B, S.

Anthracite Black B, I!

Azo Acid Black B, G. R, T L
cone, 3 B L.

Azo Black.
Biebrich (Patent) Black BO,
3B0, 6B0, RO.

Biebrich (Patent) Black 4BN,
4 AN.

Blue Black.
Brilliant Black E, B, 3 B.
Chrome Fast Black B.

Coonmssie Black B, G.
.Tet Black G, R.
Naphthaline Black 4 B.

Naphthol Black P, B, 3 B. 6B,
4R.

Naphthol Blue Black.
Niiphthvl Blue Black N.
NaphthvlamiueBliuk 4B,6B,

D, S."
Ncrol B, 2 B.

New Victoria Black B, 5 G.
Palatine Chrome Black A.
Phenol Black S 8.

„ Blue Black, 3 B.

Phenyleue Black.
Sudan Black.
VictDria Black B, G, 5G.
Wool Black B, 3 B, 4 B. fi B,

N4B.
Wool Deep Black 2 B, 3 B.

ACID FUCHSINE v. Acid Magenta.
ACID GREEN (By.) (D. H.). Li<,IU green

SF bluish (B.), V,rl. sul/o B (P.), Acid
green M (M), Acid greru bluish (N. !.).

1879. A triphcnylmethane derivative.

Sodium salt of dime(hyhlibe»zyldiamidotri-
jihenyl carbinol Iriitulplionic acid. Brownish-
black powder. Aqueous and alcoholic solu-

tion greenish - blue. Concentrated HaS04,
yellow solution which becomes green on
dilution.

Application.—An acid colour. Dyes u>ool

and silk in acid bath bluish-green.

ACID GREEN (By. ) (F. ) (O. ). lAghl green

SF yeUowiih (B.), Vert, stdfo J (P.), Acid
green extra cone. (C), Acid green D (M.).

1879. A triphcnylmethane derivative.

Sodium salt of ditthyldibenzyldiamidotri-

phenyl carbinol trisulphonic acid. Green
powder. Aqueous and alcoholic solution

green. Concentrated HoSOi, yellow solution

which becomes green on dilution.

Application.—An acid colour. Dyes wool
»nd xilk yellowish-green in acid bath.

ACID GREEN i'. above and also Fast
Gkken. GiiNEA (tREen, Helvetia Green.
ACID MAGENTA. Acid magenta S, Acid

J'uchsinc, Acid rosei'ne. Acid riibine, Fuchsine
S, lluhine S, CardimU S, &c. 1877. A tri-

phcnylmethane derivative. Mixture of the
sodium or amtnoniurn aaits of rosaniline and
pararosaniline tristi/phcmic acid. Obtained by
the action of fuming sulphuric acid on magenta.
Green metallic grains or powder. Dissolves
easily in water and with difficulty in alcohol,

giving a crimson solution. (Jives a colourless

solution in dilute alkali. Concentrated HjSO<
produces a yellow solution which becomes
red on dilution.

Applicalion.—An acid colour. Dyes wool
and xilk red in acid liath. Not used for

cotton. Has only about half the coloviring

power of magenta.
Impure qualities of acid magenta, contain-

ing phosphinc, &c., are sold under such
names as Acid Maroon, Acid Gbknat, Acid
Cekise, or .Maroon S, Gresadine S, Cerise

ACiD MAROON. A crude acid ma-
genta.

ACID MAUVE B (H.). A sulphonaled
7nniininilinf. Brown granules soluble in water
with violet-red solution. Concentrated H2-S04,
dark red solution which becomes brownish-
yellow on dilution.

Application. —An acid colour. I>yc5 irool

and silk mauve in acid bath.

ACID AND MILLING SCARLET (tir.

S. Sp. ). 1889. A disazo compound.

Alpha naphthol sulphonics,^

ocidNH' \ Dinmido
Beta naphthol dimdphonic / azoxyloluol.

acid R /
Dark red powder ; slightly soluble with
scarlet colour in water. Insoluble in alco-

hol. Alkaline solution orange-red. Concen-
trated HjSOj, solution blue - red which be-

comes scarlet ou dilution.

Ap/ilicalioH.—An acid colour. Dyes loool

bright scarlet from an acid bath. Dyed
colour is fast to millins; and .scouring.

ACID MORDANT bYES. This group of

dyes is rapidly increasing in importance,
since colo\iring matters belonging to it possess

many of the valuable properties of both acid

and mordant dyes, combining in many cases

the simplicity of application of the former
with the fastness of tlie latter.

They are usually dyed as ordinary acid

colours—viz., with addition of sulphuric acid

and sodium sulphate, and then, when the
bath is exhausted, the material is moment-
arily removed (this is not always ncces.jary)

and bichromate of potash or nuonhronic

—

usually the latter—is added to the d\c liath,

the dyeing being continued for ha\l to ono
hour longer.



ACID VIOLET 4 B N.

ACID MORDANT DYES (for Names of Makers, &c., see Alphabetical Description of D

Reds.

Alizarin powder S, &.C.

Anthracene Red.
Cloth Red 0, OB, OG, B,
3B, BA, G, 3G, GA, 3GA.

Emin Red.
Fast Bordeaux 0.

.Salicine Red.

Oranges and Yellows.

Alizarin Azo Yellow.
Yellow GG.R.RW.

Anthracene Y'ellow B N, C,

GG.
Aurotine.
Chrome Orange.

Yellow D.
Cloth Orange.
Crumpsall Yellow.
Diamond Flavine G.

Yellow GR.
ililling Orange.

,, Y'^ellow.

Mordant Y^'ellow 0, R.

Orange R.
Prague Alizarin Yellow G, R.
Terra-cotta R.

Gi'eens.

Acid Alizarin Green G.
Alizarin Darlc Green W.
Chrome Patent Green A.
Diamond Green.
Gallanil Green.

Blues.

Acid Alizarin Blue 2 B, G R.
Alizarin Sapphirole.

Gallanil Indigo P.

Blacks.

Acid Alizarin Black.

Anthracene Acid Black, LW,
ST.

Anthracene Chrome Black 5B
F.

Anthracite Black B.

Azo Fuchsine B G, S, and G N
extra (and chrome).

Chrome Patent Black I (J,

T B, T R, T.

Chroinotrope 2 B, 4 B, (i B,

SB, lOB, FB, SB, S, Sll
(and chrome).

Diamond Black, F, NG, NR.
Palatine Clu'ome Blick A.
Phenylene Black.

Violets.

Fast Acid Violet, blue shaile.

,, ,, red ,,

Gallanil violet.

Browns.

Acid Alizarin Brown.
Anthracene Acid Brown N G.

Chrome Brown 0, BO, RO,
R.

Chromogen I.

Cloth Brown, red shade.

,, yellow sliade.

Diamond Brown.
Na^htine Brown.
Resorcijie Brown.

ACID ORANGE (G.) v. Orange II.

ACID PONCEAU (D. & H.). Fa.it acid

.scurltt (D. & H.). An azo compound.

Beta napkthylamine — Beta naphthol.

snlphonic acid.

Is isomeric with Fast red A, Fast brown
J B (Ber.), Double brilliant scarlet G (Ber.).

Scarlet powder, easily soluble in hot, spar-

ingly in cold, water. Concentrated H2SO4
gives a magenta red solution, which yields a
brown ppt. on dihition.

Application.—An acid colour. Dyes icool

scarlet-red in acid bath.

ACID ROSAMINE A (M.) v. Violamin
2R (M).

ACID ROSEINE v. Acid Magenta.
ACID RUBINE r. Acid M.^genta.

ACID VIOLET (D. ). A triphenylmethane
derivative. Sodium salt of henzylrosanitine

snlphonic acid.

Application.—An acid colour. Dyes loool

in acid bath red-violet.

ACID VIOLET 7 B (B.) (S.C.I. ). A tri-

phenylmethane derivative. Sodium salt of
ditthyldimethyldiphenyltriamidocarhinoldisul-

phonic acid. 1886. Brownish-violet powder.
Aqueous solution bluish-violet. Concentrated

HjSOi, brown solution, which becomes green
and finally blue on dilution.

Application.—An acid colour. Dyes wool

and silk blue-violet in acid bath.

ACID VIOLET 7B (L.) v. Acid Viou;t
4BN (B.).

ACID VIOLET 6B (By.) v. Acid Violet
4BN (B.).

ACID VIOLET 6B (Ber.). A triphenyl-

methane derivative. Sodium salt of dimethyl-

dibenzyltriamidotriphenylcarbinol disulphonic

acid. 1889. Bluish-violet powder. Aqueoua
or alcoholic solution, blue - violet. Concen-

trated HaS04, yellowish - brown solution

which changes to bluish-green on dilution.

Application.—An acid colour. Dyes wool

or silk blue-violet in acid bath.

ACID VIOLET 6 B (G. ) v. Formyl Violet
S, 4B, (C).

ACID VIOLET 6BN (B.) (L.) (S.C.L). A
triphenylmethane derivative. Sodium salt oj

tetramethyl-p-tolyltriamidoethoxytripheuyh:ar-

binolsidphonicacid. 1891. Dark violet powder
which gives a blue-violet solution in water.

Concentrated HjSOi, brownish-yellow solu-

tion which on dilution becomes green, and

finally blue.

Application.—An acid colour. Dyes n-ool

and silk bluish-violet.

ACID VIOLET 4BN (B.) (S.C.I.). Acd
Violet 6 B (By.); Acid Violet 7 B (h.) ; An'd
Violet N (M.). A triphenylmethane deriva-

tive. Sodium salt of benzylpentamethytri-

amidotripJienylcarbiuol sulphonic acid. I^SSS.

Bluish - violet powder. Aqueous solution

bluish-violet. Concentrated HjSO,, yellow

solution, becoming olive, then green, uid

finalU' blue on dilution.

Application.—An acid colour. Dyes wool

and silk blue-violet in acid bath.



lO ACID VIOLET 3 R N.

ACID VIOLET SB N(B.) 1S96. Violet

powder. Kasily soluble in water with violet

colour. Alcoholic solution violet. Concen-
trate<l H^SOi, scarlet solution, on dilution

lieconies crimson, then violet, and finally blue.

Ajipllcation.—Jin acid colour, dyeing some-
what less blue shades than 4 B N.
ACID VIOLET 4 B EXTRA (By.) v.

FiiiiMVL Violet 84 B (C).

ACID VIOLET N (M.) v. Acid Violst
4H\ (i!. 1.

ACID VIOLET 4 R (B.). Constitution not
pul.lislied. 1S91. Uyes u-ool and sUk red-

viiilet ill ai-'id bath.

ACID VIOLET 4RS (B. andM.)f. Red
Vk.lkt 4RS (B.).

ACID VIOLET 5RS (B.) v. Red Violet
5 US (B.).

ACID YELLOW (Ber.) (P.) (Fi.). Fast
yellow (B.) (By.); Fast yellow G (D. cfc H.)
(K ) : Fa^t yellow extra {By.) ; Fast yellow-

grrciiisli (D.) ; Fast yellow S (C.) ; Xew
yellow L (A'.). 1878. An azo compound.
Sodium salt of amidoazobciizene dUiUphonic
acid (imth some monomiphonic acid). Yellow
powder, producing a yellow solution in water,

changing to orange on addition of hydro-
chloric atid. Concentrated HjSO^ gives a
bro« nish-jellow solution, which becomes
orange-yellow on dilution.

Apjilication.—An acid colour. Dyes wool
and silk yellow in an acid bath.

ACID"YELLOW R S (D.), 1875, v. Resor-
CIN Yeixow (Ber.).

ACID YELLOW D (Ber.). An azo com-
pound. .'<v(tium salt oj psidphobenzene azo
dijihenii'amiue. 1876. Orange-yellow plates

or yellow powder. Aqueous solution orange-
yellow from which HCl precipitates violet

flocks. Concentrated HjS04, violet solution

which precipitates violet flocks on dilution.

Application.—An acid colour. Dyes wool
and silk in acid bath orange-yellow.

ACID YELLOW G v. Acid Yellow.
ACID YELLOW S r. Naphthol Yel

Low S.

ACIDIMETRY AND ALKALIMETRY—
These terms are used to denote the methods
employed for determining the amount of acid

ana alkali respectivelj' in various substances.

In volumetric analysis acids arc determined
by standard solutions of alkalies, and alkaline

botlics by standard solutions of acids. The
exact point of neutralisation is shown by an
inilicator—i.e., a substance which undergoes
a distinct change in colour in the presence of

the sliglitest excess of either acid or alkali.

The pritii ipal indicators used in alkalimetry
and acidiiuetry are methyl orange, pUenol-
plifliiilciii, lackmoid, and litmus. Numerous
others have been recommended, but, except
perhaps in special cases, thej' possess few
advantages over those enumerated. It must
not be supposed that anj' one of these indi-

cators is u|>plicable in all cases. Although
with the stronger mineral acids in conjunc-
tion with caustic alkalies all the indicators

show the same neutral point— t.c, when the
acid and alkali have combined in such pro-

portions as to form a normal alkaline salt,

there are numerous cases where one indicator

shows a neutral reaction with a normal salt,

and another indicator a neutral reaction with
an acid salt of the same base. Sodium sul-

phite (NaoSOj), for example, is neutral to
phenolphthalein, and alkaline to methyl
orange, whereas sodium bisulphite (XaHSOj)
is neutral to methyl orange, and acid to

phenolphthalein. There are other cases agaia
where certain indicators are unsuitable on
account of a want of precision and sharp-
ness in the end reaction. Phenolphthalein,
for example, is unsuitable for titrations with
ammonia, and litmus is indefinite with acetic,

citric, and other organic acids, as well as in

the presence of carbonic acid. The charac-
teristics of indicators have been carefully

studied by several investigators, particularly

by R. T. Thomson,* and by Cohn.t
Methyl Orsmge.—This solution may be

prepared by dissolving 1 grm. of the colour-

ing matter in a litre of water, 2 or 3 drops of

which will be sufficient for each titrat ion. An
alkaline solution is of a very pale yellow colour,
but with the slightest excess of acid a pink
coloration is developed. It is imaflected by
carbonic acid or sulphuretted hydrogen. Car-
bonates can, therefore, be titrated in the cold.

Lackmoid is prepared by the action of

sodiimi nitrate on resorcine. 1 grm. of the
colouring matter is dissolved in 100 c.c. of a
mixture of equal parts alcohol and water.
Alkaline solutions are blue, and acid solu-

tions red—the change being sharp and well

defined. Its properties as an indicator are
similar to methyl orange. Paper prepared
with lackmoid has many advantages over the
solution. Lackmoid paper admits of the
determination of carbonates and bicarbonates

with more precision than the solution. The
paper is also of great service in the case of

highly-coloured solutions, and in titrating

chromates and chromic acid, bichromalta

being exactly neutral to lackmoid.
Phenolphthalein is a most useful indi-

cator. 1 grm. of the stibstance is dissolved

in 100 c.c. of 90 per cent, alcohol. The
liquid is colourless in neutral and acid solu-

tions, but the faintest excess of alkali gives

an intense red colour. Two or three <lrops are
autticicnt for each titration. It is especially

serviceable in the estimation of acids with
standard solutions of caustic potash or soda.

It is not available for ammonia, nor for the
estimation of carbonates, unless the liquid is

' Chem. Xfwt, vol. ilvii., pp. 123, 135, 1S4 ; ToU
ilil., pp 32, SS, 119; vol. lii., pp. IS, 29.

+ "Inilicntors and Test Papers," Colin, 1899.
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well boiled so as to completely expel all car-

bonic acid. For manj' weak organic acids it

is the only indicator which gives good results.

It is also exceedingly useful in the estimation

of free caustic alkali in such substances as

soap, as well as .for free fattj' acids in oils,

and determination of the saponification

equivalent of oils, &c., &c.

Litmus.—About 10 grms. of solid litmus

are ground and treated with 80 per cent,

aleoliol to remove certain colouring matters
not affected b\' acids and alkalies. The resi-

due is repeatedlj' treated with cold water, and
the solution obtained acidulated with sul-

phuric acid and boiled. Barium h3'drate is

now cautiously added to precipitate the sul-

phuric acid, and the baryta in its turn

precipitated by carbonic acid. The liquid is

filtered and made up to half a litre. It should
be kept in a bottle to which air has free access.

Litmus is not serviceable in the presence of

free carbonic acid, and it gives no definite

end reaction with most of the organic acids.

With mineral acids and caustic alkalies,

litmus, like other indicators, is sharp and
delicate, but it possesses no advantages over
meth\'l orange. With the two indicators,

methyl orange and phenolphtlialein, practi

cally all acidimetric and alkalinietric opera-

tions can be performed.
Pnparation of Standard Solutions, Normal

Solutions. — Although some difference of

opinion has existed among chemists regard-

ing the significance of normal solutions used
in volumetric analysis, most chemists are

agreed that normal solutions are such that

they contain in 1 litre the hydrogen equivalent

of the active reagent in grammes. In other
words, a litre of a normal solution of any
substance is of such a strength that it will

exactly neutralise, replace, or oxidise 1 grm. of

hydrogen or its equivalent. Normal solutions

are, therefore, based upon equivalent weights
—not molecular n-eights. The following table

shows a few examples of normal solutions :

—

Potassium hydrate,
Amraoniura hydrate,
Sodium carbonate,

.

Hydrochloric acid,
'Sulphuric acid.
Nitric acid,

Sodium chloride, .

Silver nitrate.
Oxalic acid, . .

Potassium permanganate, 31 "6
,, 'KMnO*

A given volume of any of the above alkaline

solutions mil exactly neutralise the same
volume of any of the acid solutions, and vice

versa. A given volume of the sodium chloride

solution will exactly precipitate the silver in

the same volume of silver nitrate solution.

And again the potassium permanganate solu-

tion will completely oxidise exactlj' the
same volume of oxalic acid. It will be
observed that in the case of dibasic acids

56 grms. KOH per litre.

17 „ NH3
53 „ Na2C03 „
36-5 „ HCl „
49 „ H^SO, „
63 „ HJJO3 „
68-6 „ NaCl „

170 „ AgNOa „
„ C.iH20,,2H20 „

one-half of the molecular weight in grammud
forms the normal solutions ; also that one-

fifth of the molecular weight of potassium

permanganate is taken, since one part of

this salt is capable of oxidising five parts

of hydrogen. The advantages of having

solutions made up on this principle are

manifold. If, for example, it is required to

know the amount of carbonate of soda in a

sample of refined soda ash, the number uf

cubic centimetres of any normal acid required

to neutralise 5-3 grms. of the sample expresses

the percentage. If S'l grms. of the sample

were taken, the number of cubic centimetres

(c. c. ) of any acid required would correspond

to the percentage of sodium oxide present.

In like manner, by titrating 4'7 grms. of a

sample of caustic potash or potassium car-

bonate mth a normal acid, the number of c.c.

required to effect neutralisation gives the per-

centage of potassium oxide (KoO) present. By
varying the amount of substance weighed out

in the proportion of equivalent weights, the

use of normal solutions enables the percentage

of the body sought to ba? directly expressed.

In many cases it is formd in practice more
convenient to employ weaker solutions than

those above mentioned. For such purposes

seminormal, quintinormal, decinormal, and
oentinormal solutions (indicating solution*

one-half, one-fifth, one-tenth, and one-

hundredth as strong as normal solutions)

are frequently used, and are usually abbrevi-

ated |, ^, Yo, and y^ respectively. In

certain technical analyses where a standard

solution is used for the determination of one
substance onl}', it may be found simpler

and more advantageous to employ an empirical

standard solution of such a strength that

every cubic centimetre shall represent either

one decigramme, centigramme, or milli-

gramme of the body to be estimated. For
example, supposing a number of analyses

of refined alkali (sodium carbonate) are con-

stantly being made for sodium oxide only. A
standard acid might be prepared, so that each

cubic centimetre neutralised O'Ol grm. Na,jO,

when the number of cubic centimetres re-

quired to neutralise 1 grm. of the sample

would directly express the percentage.

Normal Sulphuric Acid.— 1 c.c. = 049grm.

BLSOi. About 30 c.c. of pure concentrated

sulphuiic acid are diluted with four or five

times as much water, the mixture allowed to

cool, and then made up with more water to a

litre. This solution will now require standard-

ising—that is, its strength must be accurately

ascertained. For this purpose 1 06 grms. of

pure anhydrous sodium carbonate are dis-

solved in about 100 c.c. of water and a few

drops of methyl oi-ange added. The sulphuric

acid solution is now run in from a liurette

until a faint pink colour is produced. The
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•peration is best performc<l in a white porc-e

Iain dish, stirring the liquid vfith a glass rod

whilst the acid is being run in. If the acid

were strictly normal, exactly 20c.c. would be

required, but in all prolmbility it will be
found too strong. Suppose 19-5 c.c. of the

acid solution were required, it is e\-ident that

this amount contains as much sulphuric acid

as "JO c.c. of strictly normal acid. Conse-

quently, in order to make the acid of the

rciiuireil strength, all that is necessary is to

accurately measure the volume of solution

and add water in the proportion of 'Sec. to

every 19oc.c. Another titration with l-OS

grms. of pure sodium carbonate is now made,
when, if care has been duly taken, exactly 20
c.c. of the acid will be required. One stan-

dard acid at least should be prepared with the
greatest care, leaving no doubt of its accnracy.
As s\dphuric acid can be very accurately esti-

mated gravimetrically by means of barium
uldoride, the volumetric determination may
m- controlled in this way. It is important to

bear in mind that the sulphuric acid \ised

should be free from sulphates, otherwise the
precipitation method would give too high
results. The acid, on ignition, should leave

no apprecialile residue, neither should it con-

tain ammonium sulphate. In order to con-
trol the strength of normal sulphuric acid

gravimetrically, 10 c.c may be withdrawn by
means of an accurate pipette, and diluted

with about 150 c.c. of water. A few drops
of hydrooliloric acid are added, and the liquid

heated to the boiling point, when a hot solu-

tion of barium chloride is slowly and care-

fully added until no further precipitate takes

place. The solution is now kept hot for

two or three hours on the water bath (the

beaker being covered with a clock glass to

prevent evaporation), after which time the
clear liquid is poured on a filter, and the
precipitate treated with boiling water. The
barium sulphate is thus washed two or three
times by decantation, when it is wholly trans-

ferred to the filter and washed with liot water
\nitil free from either barium or chlorine,

shown respectively by adding sulphuric acid
or silver nitrate to a little of the filtrate.

The tilter and contents are dried, the precipi-

tate transferred to a weighed cruoililc, the
))aper incinerated separately ami adde<l to

the bulk, and the whole heated, at first

gently and then to bright redness, for 10
minutes, cooled, and weighed. 10 c.c. of

nornuil sulphuric acid treated in this manner
should give 1 165 grms. of BaSO,, correspond-
ing to 0'490 grm. of sulphuric acid. From

the normal sulphuric acid -'J j. and
-^jf

solutions may l>e prepared by carefully
diluting with th( requisite amount of dis-

tilled water.

Normal Hydrochloric Acid.— I c.c. = '036S

grm. .it HCl. Hydrochloric acid boiling
under the ordinary atmospheric pressure has
a constant composition. It contains 202 jier

cent. HCl, and ha.s a specific gravity of 1 10.

If 181 grms., or ll>4'5 c.c, of this acid be
diluted to a litre it forms an approximately
normal solution, which may ije standardiseil
volumetrically exactly in the same manner as
6ulphuric acid, I '06 grms. of pure scxlium
carlxinate requiring 20 c.c. of the norm.tl arid
as with sulphuric.

Normal Caustic Soda.— 1 c.c. = 'Oi" gini.

of XaHO. .\bout 50 grms. of pure caustic
soda of commerce (purified by alcohol i ars
dissolved in a litre of water and the solution

(25 c.c. or 50 c.c.) titrated with normal sul-

phuric acid and methyl orange. The solution
will most probably l>e founa too strong. It
is carefully diluted with the requisite amount
of water (as in the adjustment of sulphuric
acid described above), and again titrated
when 25 c.c. should be exactly neutralised by
25 c.c. of the normal acid.

ACME YELLOW (L.) v. Re<.or, rxs
Yellow il?i-r. \

ACORN GALLS > Ksoipekn.
ACRIDINE ORANGE (L.). An acridine

derivative, yiinc cliloride double mit o/'-:'fi-

melhi/dinmido acridine hydrochloride. Allied
to phosphine.

CH
(Acridine = C,H4< j^>C«H,)

1889. Orange powiler. Aqueous solution,

orange with greenish fluorescence, becoming
red on addition of hydrochloric acid. Con-
centrated H.,S04, very pale coloured solution
with greenish fluorescence, Ijeeoming red, and
finally orange on dilution.

Application.—A basic colour. Not suitable

for wool. Dyes nit: in neutral bath orange wit h
green fluorescence. Dyes coiioii bright orange
on tannic acid and tartar emetic prepare.
ACRIDINE GRANGER EXTRA (L.). An

acridine derivative. Ifi/ilmr/thriilt. or' Ulm-
methyUliamidopht nijl nrridiut. 1889. Orange
red powder giving an orange solution in

water. Coucentrate<l H.^SO^, yellow solution
witli green fluorescence, red on dilution.

ApitHrntiim as .•\eridine Orange.

ACRIDINE RED B. 2B, 3B(L.). A
diplienylmcthane derivative. Chlorid- of

tetraelhy'diamidoo.ri/iliphenylcarbittol. l.>>91.

Allie<l to rhodamine and pyronine. Bro>vn
powder which disjiolves in water or alcohol,

giving a red solution with yellow fluorescen.e.

Addition of hydrcwhloric acid to aque.ius

solution changes colour to orange. Coiuen-
trated H.,S04, yellow solution, which lie-

comes red on dilution.

Ap/iticatlon,—A liasic dye. Unsuitable for

irool. Dyes sill; or rollon mordanted with
tannic acid and tartar emetic, rose rcil,

yellower than pyronine.
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ACRIDINE SCARLET (L.). Mixture of

pMoiiiiie or acridine red and aeridine yellow.

"ACRIDINE YELLOW (L.i. An acridine

derivative. Hydrochloride ofdiamidodimethyl
acridine. 1889. Yellow powder, giving a
yellow solution with green fluorescence in

water or alcohol. Concentrated H.iSOj, light

yellow solution, giving a yellow precipitate

on dilution.

Application.—A basic dye. Unsuitable for

vool. Dyea silk yellow with green fluorea-

cenco. Dyes colton yellow on tannin and
tartar emetic mordant.
ADIPO-CELLULOSES v. Cotton.
ALBUMEN. Blood aibumen (Serum albu-

mtin is a nitrogenous substance obtained by
evaporating, at a low temperature, the blood
of animals. It conies into commerce in the
form of dark brown scales. It is soluble in

cold water, but insoluble in alcohol and in

ether. Unlike egg albumen, it is not ooagu-
lal'il liy agitation with ether.

Egg Albumen is prepared by evaporating
white of egg to dryness at moderate tempera-
tures ; the residue comes into the market as
light yellow horny flakes. It resembles blood
alliumen to a great extent, but is a very much
purer article and, of course, more costl}'.

Both kinds of albumen are used in the dyeing
and printing of calico, and, to some extent,
in woollen printing.

Properties. — Solutions of albumen are co-

agulated on heating to about 70° C. , a white
insoluble substance being produced ; and pre-
cipitates are caused by the addition of mineral
acids or solutions of various metallic salts.

Metaphosphorie acid, or a solution of a meta-
phosphate (e.g. , NaPO;,) and acetic acid coagu-
late albumen. Ortho- and pyrophosphoric
acids, acetic and carbonic acids give no pre-
cipitates. Sodium chloride only causes a
ptecipitate on the addition of acetic acid to
the albumen solution. Dilute potash and
soda do not produce precipitates.

Albumen is similar in composition to wool
and silk, and when coagulated and treated
with colouring matters, behaves in a similar
manner to those fibres.

The dry substance may be kept indefinitely,

but if it be damp or in the liquid state
putrefaction soon sets in, this process being
accentuated in warm weather. An addition
of a small amount of borax or sodium bisul-

phite retards decomposition of the solution.
Turpentine is used for the same purpose.

Uses.—Albumen is employed for fixing in-

soluble pigments, such as ultramarine, aniline-
colour lakes, &c., by mixing the finely-pow-
dered colouring matter with the cold albumen
solution. After printing the mixture on the
calico the latter is steamed. The heat causes
the albumen to become coagulated, and en-
oloses minute particles of the colouring matter
within the fibre, thus permanently fixing it.

For use with the coal-tar colours the cotton
is printed with the albumen and steamed, or
passed through dilute mineral acid, which
has the same effect, and eventually dj-ed, the
colour appearing only on the parts printed
with albumen. Weight for weight, blood
albumen has greater thickening power than
egg albumen, but the latter is preferalile for
light colours.

Albumen has been used as a discharge on
manganese bistres.*

Examination of Albumen.—A solution of
albumen is sold at a strength of about 34° Tw.
It is often adulterated with 2 or 3 per cent,
of zinc salts to thicken it. For the detection
of ziiic, the solution is evaporated, ignited
gently, and the zinc dissolved out with dilute
acid. On the addition of ammonia and am-
monium sulphide a white precipitate of zine
sulphide is produced.

Test fw GelcUin.—Add to the aqueous
solution a little acetic acid, filter, boil the
filtrate, neutralise, cool, and filter. Add to
part of the filtrate a solution of tannic acid,

if a white precipitate is formed, which is

mostly soluble in alcohol, gelatin was present.
If insoluble in alcohol, it is probably albumen
which has passed through.

V. Ganthier t makes use of the following
test as a means of distinguishing between egg
albumen and blood albumen. The reagent
consists of 250 c.c. caustic soda solution,

50 0.0. of a solution of copper sulphate, 100'

c.c. of glacial acetic acid. On mixing a solu-

tion of 2 grms. of the substance with 10 c.c.

of this reagent, egg albumen may be readily
recognised by rendering the liquid turbid,
and forming a flaky precipitate, while in the
case of blood albumen no change takes
place.

P. Carles t tests commercial egg albumen as.

follows :—2 grms. of the sample are dis-

solved in a small quantity of water (a

possible adulteration with flour will be
detected here) and gradually diluted with
constant stirring to 200 c.c. If free from
coagulated albumen this solution will

be clear. 100 c.c. of this are taken, and
35 c. c. of a 1 per cent, pure tannin solutioni

added, and a little potassium bitartrate.

The mixture is well shaken, then thrown on
a plain filter, and the clear filtrate divided
into two equal parts in two exactly similar

tubes. To one a few drops of transparent
gelatin is added ; to the other a like quantity
of tannin solution. If both remain clear the
egg albumen is pure and of good quality. If

the gelatin solution cause a precipitate, it

shows that the egg albumen is weak and of

poor quality, either from a portion having
coagulated by overheating in the course of

• Jount. Soc. Cheiit. Itld., 1896, p.
i Journ. Soc. D\iers and Col., 1886

t Journ. Soc. Chem. Ind., 1S97, p.

p. 47.
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niamifactiire or V>y tlie fraudulent addition of
non-coagulating matter. On the other hand,
if the tannin solution gives a precipitate, it

is due to the presence of gelatin, whicli has
about four times greater precipitating power
for tannin than egg albumen ; hut, since it is

not coagulated by heat, it is valueless for
many tclinicai purposes, such as clarifying
lii|uids, lixing dyes, itc.

If anothei- 100 c.c. of the solution be gradu-
ally heated on the water bath, the egg albu-
men will be coagulated, and the filtrate from
a genuine substance will give no precipitate
with tannin. Anj- gelatin present would cause
a precipitate, which should be filtered off,

and the filtrate tested for dextrin, gums, &c.
ALCOHOL. —CjHtOH (Ethyl alcohol

;

epiril-^ of u-int). The alcohols form an im-
portant and immerous class of organic com-
pounds, liut the terra "alcohol " when applied
without ijualitication is understood to refer to
ethyl alcohol, the product of the vinous fer-

mentation of sugar. It is the pure essence or
spirit which imparts to wine and other fer-

mented liquids their intoxicating property.
The juice of grapes already contains sugar as
well as a ferment, and when exposed under
suitable conditions fermentation ensues, re-

sulting in the splitting up of the sugar (grape
sugar or glucose) into alcohol and carbon
dioxide :

—

C,H,206 = 2CjHcO, + 2CO2
Glucose. Alcohol. Carbon dioiido.

Although the above simple equation repre-
sents the chief reaction which takes place
dining vinous fermentation, it is not by any
means the onl}' change which occurs. Other
alcoliols, glycerin, ana succinic acid are always
produced, as well as traces of many other
bodies. When alcohol is obtained from grain
(barley, maize, rice, &c.), the starch of the
seed must first be converted into sugar.
Alcohol may be prepared synthetically from
acetylene, C.^H^. In the presence of nascent
hydrogen, acetylene forms ethylene, CMt,
w liich combines with sulphuric acid to pro-
duce sul|ihovinic acid, C2HjH.'>04, and this,

on distilling with water, produces alcohol.
Rectified Spirit of Wine is the name given

to the strongest alcohol wliich is produced by
ordinary distillation. The rectified spirit of
the British Pharmacopa-ia contains 84 percent.
of absolute alcohol, and has a density of -8.38.

_
" Proof Spirit" is a name adopted by the

Kxcisetoindicatea spiritof a certain strength.
By Act of l^arliamcnt proof spirit is defined to
be a liquid of such density that at 51° F.
13 volumes shall weigli the same as 12
vohimes of distilled water at the same tem-
perature. Such a liquid has a density of
•91984 at 15-5° C, and contains 49-24" per
cent, by weight of alcohol and 50'76 of water.
Formerly the Excise tested the strength of

spirits by pouring a certain amount on L'un-

powder and applying a light. If the alcohoj
was above a certain strength— i.e., " proof"

—

the gtmpowder ignited, but if weaker tiie

excess of water prevented the ignition of the
gunpowder, and the spirit was therefore said

to lie " under proof."

Methylated Spirits, or methylated alcohol,

consists principally of ethyl alcohol, but is

mixed with other substances with a view of

rendering it unfit for drinking pur])osc^, aud
is exempted from excise duty. There are
various qualities ; the best spirit, which can
only be obtained by special permission of the
Excise authorities, contains 90 per cent, of

rectified spirit of wine and 10 per cent, of

wood spirit (commercial methyl alcohol).

The common methylated spirit contains, in

addition to wood spirit, a small quantity of

mineral naphtha. Another variety known as

methylated Jiiiish contains in place of mineral
naphtha a gum resin in the proportion of not
less than 3 ounces to the gallon, and is used
by varnish makers, &C.

Properties.— Pure alcohol, free from water,
known as absolute alcohol, is a eolourlesa

mobile liquid, possessing an agreeable spiritu-

ous smell and a burning taste. It volatilises

somewhat rapidly at tlie ordinary teui])era-

ture, and boils at "iSA" C. It solidifies at
- 130'5°C. Its specific gravity at loiVC. is

"938. Alcohol possesses a great afliuity for

water. It mixes with it in all proportions
with evolution of heat and contraction in

volume. Absolute alcohol exposed to ordi-

nary air absorbs water from it, becoming
weaker. A mixture of water and alcohol

cannot be completely separated by fractional

distillation ; in order to withdraw all the
water it is necessary to distil in presence
of a substance (such as potassium carbonate)
having a still greater attraction for water.
Alcohol is very inflannuable, burning with a
slightly luminous flame. Alcohol dis-^^lvcs a
great number of organic compounds, such as

resins, fatty acids, volatile oils, phenol, creo-

sote, glycerin, soajis, many hydrocarliuns and
organic bases. The caustic alkalies, and
generally speaking the metallic chloriiles,

bromides, iodides, and acetates, are soluble

in alcohol, while the carbonates, borates,

sulphates, phosphates, oxalates, and tar-

trates are usually insoluble. Most gases dis-

solve more freely in alcohol than in water.

Oxidising agents(such as chromic acid and per-

manganic acid) convert alcohol into aldchvde
and acetic acid. Formic, acetic, oxalic, hvdro-
chloric, and otheracids decompose alcohol with
the formation of the ethereal salts.

Uses.—In .-iddition to its use as a beverage,

ethyl alcohol is largely employed as a solvent

for medicinal drugs and essential oils, and in

the prcjwration of perfumes and es.sences.

Pure alcohol, particularly on account of ita
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solvent properties, is of great value in the
chemical laboratory. In d_veing and calico-

printing, methylated spirit (which should b&
of the best quality) is used for dissolving cer-

tain colouring matters. For these purposes
it is important that the methj'lated spirit be
free from aldelij'de and acetone. Alcoholic
solutions of some coal-tar colours with certain

resins (shellac, &o.) are used in the prepara-
tion of highly-coloured varnishes. .\Ieth3"lated

spirit is also used in the manufacture of trans-

parent soap and for burning in lamps.
Examination and Analysis.— Water may

be detected in alcohol by the addition of

Specific Gravity of Ethyl Alcohol and
Percentage by Weight at 15'5° C.
{60°'F.)—[Fowne3).

Specific
Gravity.
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from Ihu " tirsl i-uunings" of alcohol stills in
|

the leelification of alcohol. It may bo pre-
j

pared by distilling a mixture of alcohol,
|

sulphuric acid, and manganese dioxide. Aide- |

hyde is a colourless, mobile, and very volatile

liquid, having a pungent, suffocating odour.

It i.s very inflammable. It has a density

of -789 at 15-5° C, and lioils at 208°. It

is miscible in all proportions with water,

alcohol, and ether. On the addition of

calcium chloride to its aqueous solution

aldehyde separates as an ethereal layer.

Aldeiiydc is readily oxidised to acetic acid,

and thus forms a powerful reducing agent.

When treated with caustic soda it forms a

brown resinous mass, upon which property
its detection in alcohol is based.

Aldehyde was formerly used in the pre-

paralit>n of aldehyde green, a colouring matter
wliiih is ijraoticallv obsolete.

ALDEHYDE 6REEN. Aniline green,

Uicbe's yreen. A triphenylmethane deriva-

tive. A quinolint derivative of voxaniline ob-

tained by the action of aldehyde upon aniline

and treatment of the product with sodium
thiosuljiliate. 1862. Now very seldom
used. Amorphous green powder insoluble in

water, but easilj- soluble in a mixture nf

water, alcohol, and sulphuric acid.

A/ipliialion.—Dyes .s-»/i- green from the acid

solution obtained as above.

ALDER BARK {Alnus ijlutinosa) is used
to sonu extent for producing yellow upon
Icathei-. and as a tannin.

ALGINE is a mucilaginous substance re-

senililing gum arabic, obtained from red

alga-. 'Die seaweeds are treated with a

boiling solution of sodium carbonate, which
dissolves the alginic acid in the form of

sodium alginate, leaving the cellular tissue

of the plant behind. The filtered alkaline

solution is treated with hydrochloric acid,

which precipitates the alginic acid as an
amber-coloured gelatinous mass. The pre-

cipitate is filtered bj^ means of a filter-

press, re-dissolved in a solution of sodium
carlionate, evaporated to a thick consistence,

and dried in porcelain vessels. The sheets

are then steeped in hydrochloric acid to

remove the soda.

Solubk algine, which is an alkaline alginate,

appears in the form of flexible transparent
laminfe of the following composition :

—

Water, . . . 18'22 per cent.

Organic matter, . 59 OS ,,

Sodium carbonate, . I8'05 ,,

Neutral salt.s, , 287 ,,

Insoluble substances, 1'81

Algine is very similar to gelatin, butitdifTers
fi-oni the latter by not coagulating to a jelly,

and by not being precipitated by tannin.
It differs from albumen by not lieing coagu-

lated by heal. It differs from gum ariliis

because it is procipitate<l from its solutions

by the mineral acids and bv oxalic, tartaric,

citric, lactic, and picric aci<Is.

The solutions of algine are very viscid. It

has fourteen times the viscosity of starch

and thirty times that of gum arabic. This

proi>erty enable.s it to be used in tissue-

printing as a thickener in place of gum or

dextrin.

It gives cloths a thick, soft, elastic feel, and
furnishes a transparent dressing, which may
be made insoluble and impermejiblc by |Kissing

the cloth through a dilute solution of algine

and then througli very dilute hydrochloric

acid, which fixes the alginic acid on the
fibres in an insoluble state.

The alkaline alginates may be used as salts

for " dunging," for fixing iron and aluminium
mordants upon cotton tissues.

Aluminium alginate dissolved in dilute

ammonia serves to reniler cloth waterproof
by simply steeping the material in the solution

and driving off the ammonia.
Aluminium alginate is used as a moi-dant.

ALIZARIN DYES. Thename .4/i';anM is

applied to the chief madder colouring prin-

ciple (V. M.tDDER) ; to several closely relatcil

artificial dyes, one of which is identical >\ith

natural alizarin ; and also generically to de-

signate a large and important group of dyes
of varied hue, mostly aerivatives of anthrti-

ee»e (q. v. ).

This group of artificial products now in-

cludes dj'estuffs yielding an almost complete
range of shades, and characterised (usually)

by great permanence or fastness towards
light, milling, wear, and other influences.

As a class, the alizarin dyes are more clo.«ely

related to the natural dyewoods than are
other groups of coal-tar colours, not only in

chemical constitution but also in mode of

application and character of colour obtained.

The alizarin dyes are, however, much
more numerous and produce shades much
more varied in hue, as well as brighter,

cheaper, and faster, than the older dye-
«ooas.

Artificial alizarin was discovered in 18CS
by Graebe and Lielwrmann, who first suc-

ceeded in obtaining anthracene from natural

alizarin, and subsequently in synthesising

alizarin from anthracene. In 1869. Perkin,

sinmltaneously with these chemists, intro-

duced the much improved and cheaper
process of manufacture which is, with slight

modification, now employed.
Anthracene, the raw material of the manu-

facture, exists in considerable quantities in

coal tar (r. Anthracene). It is converted
into ant/iraquinone by oxidation with chromic
acid, and the latter is then converted into

alizarin by the following serios of reac-

tions:

—
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1. C,H4<pg>C,jH4 + 30

Anthracene.

= C6H4<(~Q>C6H4 + HjO
Anthraquinont

2. C6H,<pQ>C6H, + H,S04

CO
= C6H4<co>^6H3 .

HSO3 + HjO

Anthraquiiioiie raonosulphonic acid.

no
3. C6H,<^Q>C6H3 . HSOs + 2NaOH

= CeH,<^Q>C6H2(OH),
Alizarin.

+ NajSOj + Hj
Sodium
sulphite.

Alizarin is thu3 a dihydroxy-anthraquinone,
the two hydroxj'l (OH) groups being in ortho

position as represented by the formula

—

C6H4<;(-.Q>06H2<pjj
(2)

Of the ten isomeric bodies of this constitution
alizarin alone is a useful dyestufif, and the
presence of two hydroxy! groups in the posi-

tion indicated above is an essential feature in

colouring matters of this tj'pe, all true
alizarin colours being derivatives of this

particular dihydroxyanthraquinone. For
instance, the four colouring matters

—

anthra-
purpurin, Aaropurpurin, purpurin, and an-
thracene lirown — are isomeric trihydroxy-
anthraquuwnes : two of the hydroxyls in each
case being in the positions 1 : 2, but the posi-

tion of the third hydroxy 1 varying.
The constitution of other alizarin colours is

indicated under the separate headings.

ALIZARIN. Alizarin VI (B.) ; Alizarin V
(L.) : Alizarin le (By.) ; Alizarin No. 1{M.);
Alizarin No. 1 B neio (M.): Alizarine P
(Brit. Aliz. Co.) ; Alizarin red. SB; Alizarin
bine fhade. An anthracene derivative. Di-
hydroxyanthraquinone ((OH) = 1:2). When
pure, forms reddish-yellow powder or orange-
red needle crystals. Melts at 289° to 290° C.

,

but sublimes without decomposition at a much
lower temperature (about 120" C). It is in-

soluble in water or cold alcohol ; but soluble
in hot alculiol, with a yellowish-red colour.
Soluble also in ether, benzene, glacial acetic
acid, or glycerine. Soluble in ammonia
with a purple colour, in caustic so<la with a
blue-violet colour, but is precipitated un-
changeil from these alkaline solutions bj- acids.
Soluble in concentrated H.jSO, with a" brown
colour, but reprecipitated unchanged on dilu-
tion. Sulphuric anhydride forms a sulphonio

acid (Alizarin S). By oxidation with man
ganese peroxide or arsenic acid it is converted
into purpnrin; fuming nitric acid (cold)

forms nitropurpurin ; dilute nitric acid (boil-

ing) gives phthatic and oxalic acids. Nitrous
acid produces beta-nitro alizarin (aJizarin

orange).

Towards alkalies and bases generally, aliza-

rin behaves as a weak acid, forming salts i;i

which the metal replaces the hydrogen in the
hj'droxyl groups. The lakes formed with the
heavy metals and the alkaline earths are in-

soluble in water, but the compounds with the
alkalies are easily soluble. All the colour
lakes are strongly coloured, and upon their

production the djeing with alizarin depends.
Commercial alizarin is sold in the form of a

yellow paste usuaUy containing 20 per cent,

of dry substance ; occasionally it is met with
as dry powdery lumps containing glj'ceriis,

starch, &c. In the commercial products tfte

alizarin contains water of hydration which
renders it readily miscible with water. If

allowed to become dry and dehydrated, it

cannot be mixed with water unless again
hydrated by dissolving in alkali and repre-
cipitating with acid.

Assay of Alizarin Paste.

—

{a) Moisture.—
2 to 5 grms. of the paste are dried to con-

stant weight, at 100° to 105° C. , in a small
platinum capsule. (b) Ash.—The residuo
from (a) is ignited to redness. The a.sh

should not exceed 1 per cent. , and should be
quite free from iron. It consists mainly of

sodium and calcium salts. (c) Colouring
matter.—This is usually estimated in a com-
parative manner bj' means of dyeing trials on
cotton cloth mordanted in stripes with alu-?

minium and iron. The standard cloth for

this purpose is known as S.K.G. cloth, and
contains five stripes—viz., strong and weak
aluminium mordant, strong and weak iron

mordant, and a mixture of aluminium and
iron.

Applications.—A mordant dye. Applied t6

all fibres in conjunction with metallic mor-
dants, the most important metallic lakes

having the following colours :

—

Chromium, . Claret or maroon. .

Aluminium, . Bright red.

Iron, . . Purple.

Tin, . . Orange.
Uranium, . . Grej-.

ALIZARIN No. I. (M.) v. Aliz-^rin.

ALIZARIN No. 1 B NEW (M.) v. Aliz-
arin.

ALIZARIN No. le (By.) v. Aliz.vrix.

ALIZARIN No. 6 (M.) v. Purpcrin.
ALIZARIN CA (B.A.Co.) r. Flavopur-

POKIN.
ALIZARIN GD (B.) v. Anthrapurpdris.-
ALIZARIN Gl (B.) r. Fl-wopurpurin.
ALIZARIN G (By.) v. Alizaki.v Or.\kge
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ALIZARIN OK (By.) f. Alizarin Oranui;.
ALIZARIN P (B.A.Co.) v. Alizakin.
ALIZARIN RQ (B.) v. Flavopuhpdris.
ALIZARIN R X (M.) v. Anthhapurjurin.
ALIZARIN 5RD (L.) v. Ki.avopurpurin.
ALIZARIN 3RF (U) v. Antrapurpurin.
ALIZARIN S, 2S and 3S (B.) v. Aliz-

arin Kn> S, 2S AND 3 8.

ALIZARIN SC (B.A.Co.) v. Akthrapdr-
PCRIN.
ALIZARIN S D G (M.) v. Flavopcr-

PDRIX.
ALIZARIN SX (B.) r. ANTURAprRPttRis.
ALIZARIN SX EXTRA (By.) v. Anthra-

PURPURl.V.

ALIZARIN V. (L.) v. Aliz^vrin.

ALIZARIN VI. (B.) r. Alizarin.
ALIZARIN W S POWDER (M.) v. Aliz-

arin Red S (B.).

ALIZARIN X (By.) v. Flavopurpubin.
ALIZARIN AZO YELLOW (H.). 1898.

An acid mordant dj'e, giving an olive yellow
with chrome mordant.
ALIZARIN BLACK BLUE (By.)r. Aliz-

arin CvANiNF. Black (By.).

ALIZARIN BLACK P (M.). An anthra-
cene derivative. Trioxyanlhraquinone quino-

lint. The quinoline of flavopurpurin

:

C,H8(0H)<^Q>C.<
(OH),

C3H3N

(Alizarin blue is the quinoline of alizarin).

1890. Greenish - black paste insoluble in

water, soluble in caustic alkali, giving a
Btrongly coloured, dirty green solution. In
concentrated HjSOi dirty reddish - brown
solution, brown ppt. on dilution.

Application. — A mordant dye. Dyes
chrome-niordautod wool or cotton violet-grey

to black. Used also in calico printing in

conjunction with chromium acetate.

ALIZARIN BLACK S (M.). Bimlphite

0/ soda co77ipound 0/ Alizarin black P (M.).

Dark brown paste soluble in water with a
brown colour. Alkaline solution black-violet.

Concentrated HjS04, brown .solution, which
ppts. on dilution.'

Appliration. — A mordant dye. Dyes
chronu'inordantcd wool or cotton gi'ey to black.

Principally used in calico printing.

ALIZARIN BLACK S PASTE (B. ).

Alizarin hlnck S W paste (B.), Alizarin blue

black S W (B. ), Naphthazarin S. Sodium
bisulphite (omjinund of dioxynaphthoquinone.
Naphthazarin (dioxynaphthoquinone) is the
"alizarin" of naphthalene, produced by the
action of zinc and concentrated H]SO« on
diuitronaphthalene

:

C,oH40,(OH)j.

Naphthazarin. 1861. Alizarin black S paste.

1887.

Proptrtiu.—Black past«, soluble in boiling

water with a reddish - brown colour. In

alcohol, ycUowi.sh-brown solution with greer.

fluorescence. Alkaline solution bright blue.

Cone. Hj.SOj, dull yellowish-green solution

becoming red on boiling with evolution of

sulphurous acid. On dilution, brown solu-

tion with black ppt.

Application. — A mordant dye. Dyes
chrome -mordanted 1000^ black. Used also

in calico printing in conjunction with chrome
mordant.
ALIZARIN BLUE PASTE (B.). Alizarin

blue A, DXn\ F, It, J! RCSl.); Alizarin blue

Ji, aw (By.); Alizarin blue .4 B (B.A.Co.).

An anthracene derivative. Dioryaiithra-

quinone quinoline. The quinoline of alizarin.

1877.

c H <r^°^c ^'^"''

Produced by action of concentrated H0I5O4
and glycerin at 90° C. on beta-nitroalizarin

(alizarin orange).

Properties.—Dark blue glistening crystals

or (lark blue paste. Insoluble in water or
cold alcohol, out slightly soluble in boiling

alcohol with a blue solution. In concentratea
HjSOj caiinine red solution, becoming yt<Uow-

ish-red on dilution with water. Forms a lime

lake, insoluble in water, the presence of acctio

acid preventing its formation. Alizarin blue

contains the two hydroxyl groups of alizarin,

and is tlierefore a weak acid, forming lakes

with metallic bases. With calcium, barium,
zinc, and iron, greenish-blue lakes are pro-

duced; with chromium and nickel, blue lakes;

with aluminium, purplish-blue; and with tin,

purple. Being a derivative of quinoline it

also possesses basic properties, combining
with acids to form unstable salts. It is

reduced Viy alkaline reducing agents, forming
a red solution which is re-oxidised to blue on
exposure to air. It may thus be applied in

a vat similarly to indigo.

Application.—The vat-dyeing process just

mentioned has not proved a practical success.

Alizarin blue is not applied in cotton dyeing,
but is used in wool dyeing in conjunction
witli chrome mordant, with which it produces
indigo blue sliades. On account of its insolu-

bilit\' alizarin blue possesses little penetrative

power, and is apt to dye irregularly, but is

improved in these respects by adding bisul-

phite of soda solution. Alizarin blue S is,

however, more freqnenttv emploved.
ALIZARIN BLUE A"(M.). " 1

ALIZARIN BLUE A B (B.A.Co.) r.

ALIZARIN BLUE DNW (M.). Ai.iz-

ALIZARIN BLUE F (M.). - arin
ALIZARIN BLUE GW (By.). Blue
ALIZARIN BLUE R (M.) (By.). P.vstb.

ALIZARIN BLUE RR (M.). ]

ALIZARIN BLUE S POWDER or
PASTE (B.). Alizarin blue soluble potivkr
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(B.A.Co.), Alizarin blue S. Sodium histd-

phite. compound of alizarin blue. 1881.

.C(0H)S03Na^ '(OH)j

^«^<^C(OH)S03Na^*^6^C3H3N

Obtained by the action of concentrated bisul-

phite solution on alizarin blue for two or
three weeks.

Properties.— Chocolate - bro^vn powder or

paste. Easily soluble in water with yellowish-
bro'\Tn colour. Insoluble in alcohol. In con-
centrated HjS04, dark yellow solution, bro^vn
ppt. on dilution. The aqueous solution is

resolved into insoluble alizarin blue and
sodium bisulphite on heating to 70° C.

Application.—Since alizarin blue S decom-
poses as stated above when its solution is

heated to about 70° C. , the dyestuff must be
dissolved at a low temperature, and the dye
bath must not be raised above 65° C. until

the colouring matter has been well taken up
by the fibre. Most of the colouring matter
is absorbed between 55° and 65° C. , and when
the bisulphite compound is decomposed, the
regenerated insoluble alizarin blue gradually
combines with the mordant on the fibre

with formation of the insoluble colour lake.

Cotton dyeing.—(a) Mordant with chromium
(see Mordants), dye with alizarin blue S with-
out calcium acetate ; (6) Pad in a solution con-

taining alizarin blue S and chromium acetate,

dry at a low temperature, and steam. Aliz-

arin blue S dyed as above produces navy-blue
shades on cotton, which are very fast to light

and all other influences, but it is not greatly
used on account of its high cost. Wool
dyeing.—Alizarin blue S is a valuable substi-

tute for vat indigo on wool. Unlike the
latter, it does not require any special process
for its application, and, moreover, the dyed
colour has not the defect of rubbing ofif. It

is also very fast to milling ; but although
extremely permanent to light, is slightly in-

ferior to indigo in this respect. It does not
show the purplish bloom of vat indigo, which
may, however, be imitated by topping after

dyeing with alizarin cyanine 2R (By.), or
other suitable dj'e. This dyestuff is used
onh' in conjunction with chromium mordant

;

bichromate of potash, and tartar or lactic

acids being not satisfactory. The dyeing
takes place in a separate bath, the solution

being raised very slowly to 65° C. , maintained
at that temperature until well exhausted,
then raised to the boil, and the boiling con-

tinued for one or two hours. Calcareous
water must be neutralised with acetic acid.

Silk dyeing.—Very fast navy - blues are ob-

tained with alizarin blue R on chrome mordant.
ALIZARIN BLUE SNG, SNW, SWN

(B. ) These colours are either identical or

isomeric with the Anthr.\cene Blues (B.)

iq.v.).

ALIZARIN BLUE BLACK SW (B.) r.

Alizarin' B',.\ck S (B.).

ALIZARIN BORDEAUX B (By.). Aliz-
arin bordeaux JiD (By.). An anthracene
derivative. Tetroxyanthraquinme {qui7ia!iz-

arin).

CO
C6H2(OH)j<pQ>C6H2(OH)2

1890. Produced by the action of fuming H2SO4
(70 per cent, anhydride) at 170° C, on
alizarin.

Properties.—A brownish-red paste. Insol-

uble in water, but soluble in dilute caustic
soda with reddish-violet colour. In concen-
trated H2SO4, blue-violet solution, brownish-
red ppt. on dilution.

Application.—A mordant dye similar in

properties to alizarin, but producing with
tlie various mordants much bluer shades
than tlie latter. Cotton dyeing.—Alizarin
bordeaux produces bright and fast bluish-
claret shades with alum mordant by thn
Turkey-red process. With cliromium mor-
dant it yields violet-blue shades. Wool
dyeing.—Alizarin bordeaux B gives bright
bluisli-violet shades with chrome mordant,
these being bright and very fast to light,

milling, &c. Chromic salts are preferable to

bichromate since brighter colours are thereby
produced, and either the "two bath" or
"single bath " process may be employed. A
long boiling is necessary to completely
develop the colour.

ALIZARIN BORDEAUX 6 and 6G
(By.). Isomeric with alizarin bordeaux B,
probably

C6H3(OH)<(.Q>CcH(OH),

Mark G gives the same reactions as mark B,
but GG, with sulphuric acid, produces a
bluish-red solution which on dilution becomes
redder and then gives a bro%vn ppt.

ALIZARIN BROWN (P). Alpha-nit ro-

alizarin is sometimes sold under this name.
It produces yellowish-bro^iTis with chroiue

mordant, but is little used.

ALIZARIN BROWN i'. Anthkacenb
Brown.
ALIZARIN CARDINAL (By.). Alizarin

granat R (il.). An anthracene derivative.

A Ipha-am idoalizarin,

^6"*^C0^^«*^^NHj
1877. Reduction of alpha-nitroalizarin. Car-

mine-red or red-brottTi paste. Insoluble in

water. Soluble in alcohol, with carmine-red

colour. In concentrated H2S04, brown solu-

tion, carmine-red on dilution.

Application:—Produces a bluish-red shade
with alum mordant. Used in calico printing

and u!ool dyeing.
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ALIZARIN CARMINE r. Auzakln- Reus.
ALIZARIN CYANINEG (By.). Ananthra-

ueiie derivative'. Constitution uncertain

;

probiibly an imi'rfe of tri- or tetra-oxyaiithra-

diqidnoiie. Produced by the action of an\-

monia upon an intermediate product formed
in the oxidation of alizarin bordeaux into

alizarin cyanine R 1890. Black paste in-

soluble in water. In alcohol blue violet

solution. In dilute XaOH, greenish-blue solu-

tion. In concentrated H5SO4, red i^olution,

which gives a black ppt. on dilution. On
long boiling with dilute caustic soda it loses

ammonia, and is converted into alizarin

bordeaux.
Application.—A mordant dj-e. Cotton.—

With chromium mordant verj' green shades of

blue are produced, and with alum dark blue.

On wooi it is used only with chrome mordant,
and gives greenish-blues which are very fast

to light, milling, &c. The water should be

free from lime salts, or neutralised with acetic

acid. TliB alizarin cyanines are superior to

alizarin blue in respect of fastness to milling,

partiiularlv in pale shades.

ALIZARIN CYANINE R (By.). An anthra-

cene derivative. A penta oxyanthraquinone
of the constitution

C,H,(0H),<pQ>C6H(0H),

1890. Obtained by heating alizarin bordeaux
with sulphuric acid and manganese dioxide

or areenic acid. Dark-brown paste insoluble

in water. Soluble in alcohol with a dark-

brown colour. Soluble in dilute NaOH with
a blue colour, and in concentrated H^Oi
gi^•e3 a blue solution with a red fluorescence,

which is pptd. as brown flocks on dilution.

A/ipUcation.—As alizarin cyanine G, but
produces indigo-blue with chrome mordant
instead of greenish-blue shades.

ALIZARIN CYANINE 2R iBy.) and RA
(By.). Constitution not publislied.

ALIZARIN CYANINE 3 R(By.). Obtained
by the action of HjS04 containing 70 per

cent, anhydride at 35° to 40° C. on alizarin.

The sulphuric ether which is formed (and

(rom which cyanine G is produced) is saponi-

fied by heating with dilute acid.

Application.—Similar to that of the other

alizarin cvanines, hut gives very red shades.

ALIZARIN CYANINE NS (By.) gives a
greenifhl)lue shade.

The various .4/i:a»-»»(-yanwK powder*, which
are soluble in water, are the sodium salts of

the various alizarin cyanine pastes.

ALIZARIN DARR BLUE (B.). Dirty-

green paste, soluble in hot water with
greyish-green colour. Slightly soluble in

alcohol with reddish-brown colour. Concen-
tratetl HjS04 gives reddish-brown colour,

which becomes redder on dilution.

AppliccUion. — A mordant dye. Givea

iiidigu • blue shade on chrome raordautcl

tcool.

ALIZARIN DARK GREEN W (B.). 189S.

A monlaut dy, pi

»

Iiil ing bluish-green sh^ides

on chrome monlatui-d c-oo/.

ALIZARIN GRANAT R (M.) t>. Alizaki.s

C.VRDISAL (l;\. I

ALIZARIN GREEN -. CoeECLEts.

ALIZARIN GREEN B (D). An oiazine

derivativo. A'.lh'n • li li'-Ji naphthoquinone s^U-

phonic ar'ni on 'imi'l'/naphthol syilphonic acid,

(OH),

>C,oH..SO,H

1895. Black-green powder soluble in vrM^t

with a green colour. In concentrated H,S04,

dirty blue- violet solution, changing to yellow-

green, and finally giving a red ppt. on dilu-

tion.

Application.—A mordant dye, giving a

green colour on wool or cotton mordanted
with chrome.

ALIZARIN GREEN G (D.). An oiazine

derivative. Isomeric with the above. 1895.

Bi-own-black powder, soluble in hot water

with greyish-green colour. In concentrated

tLS04, bluish-green solution ; on dilution

becomes green, then violet, and finally ppta.

"^ALIZARIN GREEN S (M.) An anthra-

cene derivative. Bisulphite of soda com-

jKiund of alpha-alizarin quinoline.

,C0 (OH)
C.H«<co>C« c^HjN + ^»HS0,

Isomeric with alizarin blue S. 1892. Ob-

tained b}- action of glycerin, nitrobenzol, and
concentrated H,SOi,'an alphaamidoalizariu

(alizarin granat),'and treatment of the product

with sodium bisulphite. Bluish-ied crystalline

paste or powder, slightly .-itiluble in water

with a red-violet colour. Insoluble in alcohol.

Carmine-red solution in alkali. In concen-

trated ILSO,, clion-y-red solution. On treat-

ment with alkaline reducing agents reaillly

forms a nxluctiou product, which re-oxidises

in the air. A vat may thus be produced.

Application.—A mordant dye. Produce.*

a light bluish-green on cotton or tcool mor-

danted with chrome. Principally used in

calico printing with a nickel • magnesium
mordant, «-ith which it gives a lieautiful

green.

ALIZARIN GREEN S iB). Mixture of
modiitm hi.ntlphitt rompr^iwli or In- and tetra-

oxyanthraquinon' qniuoline and their tul-

phonic acidf chiefly

:

^C.OH.SOjNa^^ (OH).
C,H,(OH), ^p Qjj SOsNa-^«^CsHs\

1888. Action of concent rate<l H.-'sQiOu alizarin

blue and treatment of the product with sodium
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bisulphite. Brownish-black solution soluble in

eoUl water, on boiling insoluble alizarin green
separates out. In alkalies, blue solution. In
cunoentrated H.^SO, dissolves with a violet

colour, which gives a brown ppt. on dilution.

A/i/>lkalion.—A mordant dye. Produces
dull greenish-blues on cotton or wool mor-
danted with chrome. Principally used in

calico printing with chromium acetate or

bisulphite as mordant. The colours are very
fast to light and (on wool) to milling.

ALIZARIN HELIOTROPE R (By.). 1899.

A mordant-dye. Dyes unmordanted wool
from an acid bath bluish - red, chrome-
mordanted >cool Vjluish - violet. Specially

suited for calico printing, producing reddish-
violet shades with alumina mordant.
ALIZARIN INDIGO BLUE S (B). An

anthracene derivative. Sodium bisulphite

compound o/pentaandtetraoxyanthraquinone
guinoline, with their sulphonic acids chiefly

:

C H(OH>
^C. OH. SOsNa. /(OH),

1 6H(OH),<^p Qjj s03Na-^^«*=>C8H,N

1888. Brownish-black paste, soluble in cold
water, with red-brown solution, but, on boil-

ing, insoluble alizarin indigo - blue separates
out. Alkaline solution, blue. Concentrated
H.JSO4, blue solution, which gives a reddish-
brown ppt. on dilution.

Application.—A mordant dye. Produces
indigo - blue shades in conjunction with
chrome mordant, and is used in exactly the
same way as alizarin blue S.

ALIZARIN MAROON (B.). An anthra-
cene derivative. Mixture "/alpha- and beta-

amido alizarin and nmidopurpurin. 1885.

Reduction product of nitro alizarin. Obtained
by action of sulphuretted hydrogen on nitro
alizarin in ammoniaeal solution. Dark violet

paste insoluble in water. Violet solution in
alkali. In concentrated HoSO^, red solution,
brown ppt. on dilution.

Application.—A mordant dye. Produces
maroon shades with chrome, and garnet-red
shades with alum mordant. Used in wool,
silk; and cotton dyeing. The shades obtained
are somewhat less fast tlian with alizarin
red, &c.

ALIZARIN OIL i: Tcrkey-red Oil.
ALIZARIN ORANGE (B.). Alizarin

orimge A (B.); Alizarin orange OR and
G (By.

) ; A lizarin orange JV (M. ) ; A lizarin
orange ^ (B. A. Co.) ; Nitro alizarin; Beta-
nitro alizarin. An anthracene derivative.
1876.

'CO^ „ „ ^(OH)j

-NHoCeHaVrn/CeHVi,-CO

Produced by action of nitric acid on alizarin
in suspension in ligroin, acetic acid, or nitro-
benzol. Brownish-yellow paste insoluble in
water. Soluble in dilute alkalies with red

colour, insoluble in concentrated alkalies. In
concentrated H2SO4, yellowish -brown solu.

tion, which gives light yellow ppt. on dilution.

On reducing the alkaline solution with zinc
dust, it changes to a j'ellowish-brown colour,
which turns blue on exposure to air.

Application.—A mordant dye. Very eK-
tensively used in wool dyeing as a substitute
for madder, being somewhat cheaper than
alizarin red when dyeing browns and other
compound shades with chrome mordant.
Although alizarin is the madder colouring
matter, the natural dyestuff gives much
browner shades than artificial alizarin, on
account of impurities which are absorbed by
the wool, hence nitroalizarin, which gives
reddish-browns with chrome mordant, givee
colours more nearly approaching tliose of

madder than does alizarin itself. The bi-

chromate mordant is preferable to chromic
salts, but both may be employed either by
the two-bath or single-batli method. Acetio
acid should be added to calcareous water.
With aluminium mordant orange shadet

are obtained, and with iro»i purplish-browns;
copper producing brownish-reds and stannic
salts, oranges. Stannous salts reduce the
colour to amidoalizarin (alizarin maroon),
and the same action may take place if

alizarin orange is mixed with any bisulphite
alizarin colour, such as alizarin blue S, in

concentrated solution

Alizarin orange produces very fast colours,

the reddish-brown chromium shades being
amongst the most permanent dyes known.

Cotton dyeing.—Little used, but employed
in calico printing for the production of

orarnjes with alum mordant.
AtlZARIN ORANGE POWDER (M.).

Alizarin orange A OP (B. A. Co.). Sodium
salt oj alizarin orange. Brown powder soluble

in water ; reactions similar to those of alizarin

orange. Applied also in a similar manner to
tlie paste colour, but the bath is gradually
acidified with acetic acid as the dyeing pro-

ceeds. Has four to five times the colouring
power of the paste.

ALIZARIN POWDER S A ». Alizabm
Red S.

ALIZARIN POWDER W v. Alizabuj
Red S.

ALIZARIN PUCE. Obtained in calico

printing by using a mixture of aluminium
and iron mordants with alizarin.

ALIZARIN RED S (B.). Alizarin S;
Alizarin 11' 5 (M. ) ; Alizarin powder W
(By.) ; Alizarin pmcder S A (B. A. Co.).

Alizarin carmine (B. A. Co.). An anthra-

cene derivative. Sodium salt of alizarin

monosulphonic acid. 1878.

Obtained by the action of fuming HjSOi o"
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ilizarin. Orange powder easily soluble in

water. NaOH, intense violet-coloured solu-

tion. InconcentratedH-jSO^, brownish-j-ellow

solution, which becomes yellow on dilution.

Decomposes when strongly heated, alizarin

being regenerated.
Application.—Mordant dye. Collondyeiiu).

—Not used. Wool dyeing.—On account of its

easy solution and great penetrative power, it

is specially adapted for dyeing liarutwisted
yarn or closely-felted material, or for use in

nipchanical dyeing machines, such as Ober-
maier's. Produces \vith chrome mordants,
maroon shades ; with rj/M»j!, scarlet-red; with
iron, \nolet ; and with tin, bright orange. Is

from two to three times as strong as alizarin

20 per cent, paste. May be dyed by the same
processes as alizarin paste, and also as fol-

lows :—Boil first with the colour solution

only, tlien gradually acidify with acetic

acid, add the mordant solution, and boil for

thirty to sixtj' minutes longer. Alizarin S
produces shades which are fast to light, but
which will not withstand milling.

ALIZARIN 2S and 8S (B.) are pro-

ducts similar to alizarin S, but derived from
diivo- and anthra-purjmrin respectively. They
give j'ellower shades than the unsulphonated
ayes, and are very little used.

ALIZARIN VIOLET v. Galled. In
calico printing and cotton dyeing the term
is applied to the colour produced Dy alizarin

red with iron mordant.
ALIZARIN VIRIDINE (By.). A mordant

dye. Specially suitable for ca/ico printing
with acetate of clirome as mordant.
ALIZARIN YELLOWS. Several of the

so-called "alizarin" and "anthracene" yel-

lows are not derivatives of those bodies, but
are conveniently classed with the true aliza-

rin dyes, on account of their similarity of

apidication.

ALIZARIN YELLOW A (B.). An oxy-
ketone derivative. Trioxybenzophenotte.

C(,H, - CO - CcH.lOH),

Condensation of benzoic acid with pyrogalloL
18S9. Oreyish-yellow paste soluble in boil-

ing water, soluble in NaOH to yellow solu-

tion, which quickly oxidises with formation
of a green product. In concentrated H^.SO^,

yellow solution, which j'ields a white ppt.

on dilution.

AppliciUion.—A mordant dye. Used only
in cotton dyeing and printing in conjunction
with aluminium mordant, with which it pro-
duces orange-yellow shades fairly fast to light

and soap.

ALIZARIN YELLOW C (B.). An oxy-
ketone derivative. Trioxyaeetophenone (OcUl-

acelophenone).

CaH, . OH, . CO - CH,

Condensation of acetic acid with pyrogallol

in presence of zinc chloride. 1881. Greyish-
white paste easily soluble in hot water.
Soluble in dilute caustic soda solution with a,

brown colour, which becomes darker by oxi-

dation on exiwsure to air. In concentrate<l

H^SOj, light yellow solution.

Application.—A mordantdye. Used chiefly

in cotton dyeing and printing with alnminitini

mordant, with which it gives greenish-yellow
shades. With chromium it produces grej-ish-

brown, and with iron grey to black shades.

ALIZARIN YELLOW FS (U. 4 H.). An
azocompound. Triamidudiphenyltolylcarhinol-
triazoaalicylic acid. 1890. Obtained by com-
bining diazotised magenta with salicylic acid.

Yellowish-brown paste insoluble in water.
Dilute NaOH, orange-yellow solution ; con-
centrated HSO^, green solution.

AppliccUion.—A mordant and an acid dye.
Produces yellow shades fast to light and
mUling on wool mordanted with chrome.
ALIZARIN YELLOW GO PASTE (M.).

Alizarin yellow W powder (M.). Azo
compounds. The latter is the sodium salt of

the former, which is mela nitraniline azosaii-

cylic acid.

CsH, . NO, . N : N - CsH, . OH . COOH
1887. YeUow paste (GG) or powder (GG W),
the former being insoluble, the latter soluble

in water. In NaOH, orange-yellow solution.

Concentrated H^SOi, orange solution, yielding

a bright yellow precipitate on dilution.

Application.—A mordant or on acid dye.
Wool—largely used with chrome mordant,
with which it gives greenish-yellow shades
which are very fast to light and milling.

May be combined with other alizarin colour.-*

and dyed either l>y two-bath or single-bath

process. With alum moi'dant it yields fugi

tive golden-)elU)W sh.ides. May also l>t

applied as a simple acid colour, but with
less useful results. Cotton dyeing and caiico

printing.—(!ood greenish-yellows with chrome
mordant.
ALIZARIN YELLOW PASTE (M.). This

body is a natural product and not a coal-tar

derivative. Its synonym is ellagic acid {g.r.).

CH{0H)3 . CO - CeH(OH), . COOH
It is prepared by extracting dividlvi or

myrabolams with hot water, and decomposing
the ellagitannic acid thus obtained with
dilute acid. Light brown paste insoluble in

water. In dilute NaOH, brown-yellow solu-

tion, which readily absorbs oxygen from the
air. In concentrated HjSOj, red-brown solu-

tion, from which the ellagic acid is precipi-

tated by dilution.

Application.—A mordant dyeatuff, giving

drab-j-cUow shades on chrome- mordanted
two/. Not used for cotton.

ALIZARIN YELLOW R (M.) (By.) (C.R.).

Terra colta R (G.) i Orange R {Cnloz.). Aa
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Bzo colour. ParanUranilineazosaiicylic add.
Alharin yelloiu R W (M.). Sodium salt of
same.

CeH, . NO2 . N : N - CeHj . OH . COOH
1S85. Liglit brown paste (R), or brownish-
yellow powder (RW); the former insoluble,

the latter soluble in water. Soluble in NaOH
with a blood-red colour. In concentrated
HmSOi, orange-yellow solution, brownish-
yellow ppt. on dilution.

Ajiplication.—A mordant and an acid dye.
Use and properties same as alizarin yellow
GG. Gives full brown-orange shade on
:hromium mordant.
ALIZARIN YELLOW W (B.). An oxy-

ketone derivative. Obtained by condensation
of aljjha-naphthol with gallic acid in presence
oj zinc chloride. 1890.

C6H2(OH)3 - CO - CoHa . OH
Application. — A mordant dye. Dyes

•hronie-mordanted loool yellow.

ALKALI. In a general sense, the term
alkali is applied somewhat vaguely to a
number of substances possessing certain pro-
perties in common. They are soluble in

water, and saturate and neutralise acids
completely. The term is usually applied
both to the hydrates (caustic alkalies) and to
the carbonates (mild alkalies) of potassium,
sodium, lithium, and ammonium. Com-
mercially, the term alkali without any quali-

fication is generally understood to refer

exclusively to sodium carbonate. 58 per
cent, alkali is nearly pure sodium carbonate,
the 58 referring to the percentage of NajO
present.

ALKALIMETRY v. Acidimetbt.
ALKALINE CHROME MORDANT v.

Chkomium {Chromium acetates).

ALKALINE IRON MORDANTS v. Ibon
{Ferric salts).

ALKALINE PINK MORDANT v. Alu-
minium (Aluminate of soda).

ALKALI BLUE. Nicholson's blue.

Guernsey blue. Made and sold by almost all

colour manufacturers. A triphenylmethane
derivative. Mixture of sodium salts of tri-

phenylrosaniHne m.onosidphonic acid and tri-

phenylpararosanilinemonosulphonic acid. Ros-
aniline derivative

:

0H\ /CeHj.NH.CsHj
)C<' \CH3

. NH . CeS/ ^ CeH^.NH . C^U^S0,Na

1862. Obtained by action of sulphuric acid on
insoluble spirit blue. The various shades of
alkali blue, represented by the letters R, 2 R,
B, 2 B, &c. , and which range from purplish to
greenish-blue, correspond to different degrees
of purity of the original spirit blue. The
pure blue or greenish-blue shades, being most

highly purified, are most costly. Light or
dark blue powder, sparingly soluble in cold,
easily in hot water, with a pale blue colour.

Insoluble in dilute acid. Soluble in NaOH
with reddish-brown colour. In concentrated
H2S04, brownish-red solution, which becomes
blue and precipitates on dilution.

Application.—^An acid dye. Cotton dye-
ing.—Not used. Wool dyeing.—Dye in a neu-
tral or slightly alkaline (carbonate of soda,
borax, or sodium silicate) solution at the boil,

rinse, and develop in a cold (sulphuric) acid
solution. In the dye-bath the dye is fixed as
a colourless sodium salt, the colour being
developed by Uberation of the free sulphonic
acid in the second bath. The colour cannot
be dyed direct from an acid solution because
the free colour-acid is insoluble.

Alkali blue yields reddish to greenish-blue
shades, which are superior to the soluble
blues in purity of shade and fastness to light
and milline : the latter process certainly
decolourises a'kali blue, but the colour is

re-developed by acid. Silk dyeing.—Process
as for wool.

ALKALI BLUE 6B (S.C.I.). Methyl-
alkali blue. A triphenylmethane derivative.
Sodium salt oJ tripfienylpararosaniline mono-
sulphonic acid,

OH^ .CsH^.NH.CeHj
(C6H4 . NH . C6H4 .^^^CeHi . NH . CeH,

SOsNa)

Obtained by the sulphonation of pure tri-

phenylpararosaniline—the latter prepared by
phenylation of pararosaniline. Dark blue
powder ; reactions same as alkali blue.

Application.—See Alkali Blue. Produces
purer shades of blue than ordinary alkali
blue.

ALKALI BLUE D (Ber.). Identical with
above, but prepared by sulphonation of tri-

phenylpararosaniline, prepared by action of
oxalic acid on diphenylamine. Reactions
and application as above.
ALKALI BLUE X G (Br. , S. & Sp. ). Sol-

uble blue XG (Br., S. &Sp.), Non-mordant
cotton blue (Br., S. & Sp.). A triphenyU
methane derivative. Sodium salt of sulphonic
acids of beta-naphthylrosaniline. 1883. Grey-
ish-black lumps soluble in water with green
colour. In dilute NaOH violet-black solution
which entirely precipitates on heating. In
concentrated HJSO4, reddish-brown solution,

blue ppt. on dilution.

Application,—Aa ordinary alkali blues, but
dyes a greener shade.

ALKALI BROWN (D.). Bemu, brown
5 Ji (By. ). An azo compound. SodJMm salt of
primuline azophenylene diamine. 1887. Dark
brown powder, soluble in water with a red
colour and in alcohol with a brown colour.

In concentrated HjSO<, bluish-violet solution

which gives a brownish-red ppt. on dilution.
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AI.KAI.I FAST KEO B AM) R.

Benzidine^

ApplictUion. — A direct iWMii ilye. Kyes
tmmonlaiitol cotton a re<ldish-brown from
an alkaline liath.

ALKALI FAST RED B and R (M).
Kitlilislilirowii powder (B. land brown powder
(K. ). Soluble in water or alcohol with claret-

red colour. Concentrated HjSO,, reddish-

brown colour with evolution of UCl. On
<hhition changes to claret-red.

.^piJicnlion.—Acid colours, dyeing wool

bluiKlinxl shades, fast to alkali.

ALKALI GREEN (Br., S. t Sp.l. Tin-
dine. A triphenvlmcthane derivative. iSodium

mlt of dipnen</Id'amidolriphtnylcarbinoi stil-

phonic acid. 1877. Dark green powder,
sohible in water with a green ooloar. In
\aUH, brown solution. In concentrated

Hj.SOi, niagenta-red solution, green ppt. on
dilution.

AppiictUivn. — An acid dye. Now very
little used. Dyes \eool and silk bright green
from an acid bath.

ALKALI RED (D.). A Utrazo compoond.

^Xaphthionic acid.

^A Ipkanaplithylantine

dixulphonic acid.

Red powder, giving red solution in water.
Slightly soluble in alcohol. In NaOH, red
folution. In concentrate<l HjS04, blue solu-

tion, purple ppt. on dilution.

Ajij'lication —A direct colton dye. Dyes
unmordanted cotton red from a salt bath.

ALKAU VIOLET (B.) (S. C. I.). A
roi>aniline derivative. Sodium salt of Utra-
elhiilntuiio mrtht/lphenylpararomnUine mono-
tulpliuiiic acid. 1(>S6. Blue-violet powder
soluble in water. In concentrated HiSl'4,
yellowish-red solution ; on dilution, dirty
green ppt., changing to blue.

A/'pticatioii.—An acid dye. Wool dyeing.

—May h^ applied in alkaline, neutral or acid
bath (best by alkali blue process) producing
shades which are fast to milling. Used in

conjunction with acid green or patent blue
for production of indigo blue shades. iSiVI'

dyeiitg.—Applied as in wol dyeing, but pre-

ferably in a bath containing " boilea-ofT

li(|Uor " and sulphuric acid. CoUon dyeing.
— I)ye<l on rnlton prepared with tannin and
tartar emetic, .shades moderatelv fast.

ALKALI VIOLET R (By.). Is probably
closely ftUicil to Al.KALI VioLET (B.

)

ALliALI YELLOW (D ). Oriol (G ).

r.iiioii yrtlotc H (B. ). An azo compound.
Primulineazo-KtlicjiUr acid. Reddish powder.
In water orange-yellow solution. In HjSOj,
siarlet coloured solution, brownish yellow
ppt. on dilution. Like other salicylic acid
derivatives, forms lakes with metallic oxides,
but these are duller in colour than the dye
itself.

, Application.—A direct cotton dye. I)ye«
unmordanted cotton reddish -yellow froman

alkali oath containing salt. The colour is

fairly fast to soap but not to light ; unaflected

by dilute acids, but reddened oy alkalies.

ALKALI YELLOW R (D.). An ato

compound

^Salicylic acid.

'^"^"^'"^Dihydro thioparatolmdine

niphonic acid.

1889. Brownish-yellow powder, giving an
opalescent yellow solution in water. In

ooncentratetl U1SO4, brownish-red solution.

Application.—A direct cotton dye. Dyes
unmordanted coUim yellow from a soiip tiath.

ALKANET. The root of the Anchiua
lincloria. It contains a purple colouring

matter, anch nain, which can be used on icjol

or silk : but it is now employed mainly in

pharmacy to colour medicines, oils, pomailes,

&c., and in colouring beverages. The true

colouring matter in red wines is ••.Knolin,"

which has very similar properties to nu'huitin,

but it is also stated that some wines contain

a blue colouring matter identical with the

cyanin of flowers.

ALPACA •
. Wool.

ALPHA-NAPHTHOL ORANGE i-.

OKANliK I.

ALPINE BLUE (<;. ). Fa>i «• ,../ Wk« (G.).

A tripliunylnicthane derivative. Sodium talt

ofl'tramelh<iltthyihmzyltriamidotiiph(nyleaT-

hinol Irifuiphonic acid. 1891. l»ark violet

powder, giving a blue solution in water or in

alcohol. In concentrated HiSO^. green solu-

tion, which becomes blue on dilution.

Application.—An acid dye. Dyes "tiV

and silk blue from an acid "Wth, the •lour
beinv: fiust to alkalies.

At ROOT ' Cii.vv Root.
ALSACE GREEN v. D.\rk Green iB.)

ALUM ' .\i.i MiMCM Salts.
ALUMINATES i-. Alimisii-m S.vi.ts.

ALUMINIUM, Al. Atomic weight = 271.
Next to oxygen and silicon, aluminium is the
most widely distributed element in nature,

It« oxide alumina, AljUj, is found in a pure
state as corundum, in a less pure condition
as sapphire, ruby, emery. Ac Although
there are many other compounds of aluminium
found in nature, such as aluminates, Iwsic

sulphates. Huoride^, phosphates. Iwrates, Ac,
it occurs principally in the form of silicates,

of which there are a very great nunilier.

Aluminium is obtaine<l by heating to red-

ness in a reverlieratory furnace the double
chloride of aluminium and sodium with
metallic sodium. Aluminium is now also ob-

tained by means of the electric furnace Pure
aluminium, obtained by heating the bromide
with sodium, is a perfectly white metal, but
as produced commercially it has a bluisl.

tinge, which becomes intensified when the
metal is worked and when much silicon and
iron are present. Cast aluminium lias a
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specific gravity of 2'56, which may be in-

creased by rolling to 2-688. The pure metal
melts, according to Pictet, at 600° C. ; com-

mercial aluminium, according to Castner,

melts at about 700°, and appears to be quite

non-volatile. When heated in air, especially

at a whit« heat, aluminiimi oxidises ; in the

presence of much silicon it burns brillianth',

ultimately forming silicate of aluminium. In
thin foil the metal burns readilj' in air. The
action of air, of water, and of dilute acids

depends to a great extent upon the purity of

the metal. Pure aluminium is not affected

by air, moisture, or sulphuretted hydrogen.
Commercial aluminium is rapidly oxidised by
steam at high temperatures. Dilute sulphuric

acid has little or no action, even in the

presence of other metals. Cold concentrated

sulphuric acid has very little action, but, on
heating, the metal dissolves rapidly, and
sulphur dioxide is evolved. Cold nitric acid,

either strong or diluted, has practicalh' no
action and, on heating, the metal dissolves

but slowly. H3drochloric acid, on the other

hand, dilute or concentrated, dissolves the

metal readily, more rapidly if the metal is

impure. Aluminium is very little affected

Vjy organic acids and, since the salts of alu-

minium are quite harmless, the metal is

stronglj- recommended for vessels used for

culinary purposes in place of tin and copper.

Caustic alkalies readily dissolve aluminium
with formation of alurainates and evolution of

hydrogen. Aluminium is a trivalent clement.

The formulae of its compounds, however, are

usually written with two atoms of aluminium,
Al2(OH)6, AljCle, instead of the simple for-

mulae A1(0H)3 and AICI3 respectively. Ac-
cording to vapour density determinations of

the molecular weights of aluminium chloride

and bromide, the double formula; are correct.

On the other hand, however, organo-metallie

compounds of aluminium exist, the mole-

cular weights of which prove the trivalent

nature of the element. It is assumed, there-

fore, that the molecules AljCls, Al-jBrg, &c.,

are pohTuers of AlCl,, AIBrj, &c.

ALUMINIUM OXIDE, A/umina, AW.^.
This is the only known oxide of aluminium ;

it is isoraorphous with the sesquioxides of

iron and chromium. As already indicated,

it occurs native as conindnm, ruby, sapphire,

&c. , in a crystalline form. Crj'stallised

alumina may be obtained by strongly heating

a mixture of aluminium fluoride and' boron
trioxide. Amorphous alumina is produced
by heating the hydroxide. It is white and
soft, but becomes hard on strong ignition.

When prepared at a gentle heat, alumina is

soluble in acids, but when strongly ignited it

is rendered insoluble. It melts in the oxy-

hydrogen blowpipe flame and crystallises

with a density of about 4. In any form
alumina is converted into soluble sodium

aluminate by fusion with caustic soda, and
into sulphate by fusion with potassiiim bisul-

phate.
Aluminium Hydroxides. — The normal

hydroxide or hydrate, AL,(OH)e, occurs

native as hydraryiUite. It is produced in the
form of a white translucent gelatinous precipi-

tate on the addition of ammonium hydrate to

a solution of an aluminium salt :

—

ALCle -I- 6NH4HO = AL(H0)6 -f 6NH4CL
It loses water at 100° C, becoming soft and
friable. When heated gently it is converted
into the dihydrate AL,0„(OH)o, which at a
higher temperature becomes anhjdrous. The
dihydrate occurs associated with ferric oxide
and siUca in the important mineral bauxite

from which aluminium sulphate, alum, and
alumina are now largely manufactured. A
hydrate of the composition ALO 0H)4 is

obtained by boiling the ordinary- hydrate
with water for twenty - four iiours. By
diah'sis of a solution of aluminium hydrate
in aluminium chloride, Graham obtained the
hydrate Al2(0H)6 in a soluble form This
substance coagulates on heating, and is pre-

cipitated on the addition of acids, alkalies,

or salts. Aluminium hjdrate possesses both
basic and acid properties. It forms ahimi-

nium salts with acids and acuminates with
bases. The acid character of the hydrate la

very feeble ; the aluminates are readily de-

composed by all acids and by carbon dioxide
with formation of aluminium hydrate. Alka-
line carbonates, as well as hydrates, pre-

cipitate the trihj'drate from solutions of

aluminium salts. The presence of organic

acids, as well as of sugar, glj'cerin, etc., pre-

vent the precipitation. The precipitate at

first formed with caustic soda or caustic

potash redissolves on adding an excess of the
alkali with formation of an aluminate.
Excess of ammonia dissolves the precipitate

slightly ; the solubility is much less in the
presence of ammonium chloride or other
ammonium salts. Caustic alkalies do not
redissolve aluminium hj'drate in the presence
of magnesium salts. Advantage is taken of

this property in certain cases of mordanting
cotton with aluminium salts. Aluminium
hydrate, freshly precipitated, attracts many
inorganic and organic substances which are

in the same liquid, either in suspension or

solution, and on this account is useful in

clarifying water, sugar solutions, &c. Many
natural and artificial colouring matters are

also attracted by aluminium hydrate and
precipitated from their solutions, forming
" colour lakes. " It is in virtue of this pro-

perty of forming "lakes" that aluminium
I hj'drate acts as a mordant for colouring

matters when fixed upon textile fibres.

Examination and Analysis of Aluminium
Compounds.—The salts of aluminium are
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coloui-les.1. Most of the ordinary salts arc-

soluble in water, possess a sweetish astrin-

gent taste, and usually have a strongly

cid reaction to litmus. On stroiii; ignition

the ncid ul soluble salts is volaliliscd, and
alumina remains. (.'oni|>ounds of aluminium
when heated, moistened with coljalt nitrate

ami again strongly heated, produce u tine sky-

blue colour. Ammonium sulphide gives with
solutions of aluminium salts a precipitate of

aluminium hydrate, sulphuretted hydrogen
being evtilvod. liarium carbonato causes

the slow but complete precipitation of alu-

minium hydrate, with evolution of carlmn
dioxide. Sodium phosphate gives a bulky
white precipitate of aluminium phosphate,
soluble, like the hydrate, in caustic potash or

SOI la. but iii.solublc in ammonium hydrate and
amiuiinium chlon<Io. It is soluble in dilute

mineral acids, but not in acetic acid. Alkaline
acetates precipitate aluminium phosphate
from its solution in mineral acids. The
presence of citric acid, but not tartaric acid

or sugar, prevents its precipitation. Alu-
minium )ihosphatc is soluble in solutions of

other iduniinuini salts, and it is no doubt for

this rrason that 80<lium phosphate is not a
goo<l ti.xing agent for aluminium mordants on
cotton. .Sodium arseniate gives a white pre-

cipitate of aluminium arseniate, a reaction
which is utili.sed in fixing aluminium mor-
dants on the vegetable fibres. .Sodium sili-

cate added to solutions of aluminium salts

does not form a silicate, but causes a precipi-

tation of aluminium hydrate. The action of

caustic alkalies and alkaline carbonates has
been descril>ed above. Aluminium hydrate
may be distiiiguishcsl from gelatinous silica,

which it closely i-esembles, by lioiling with a
drop or two of a weak solution of alizarin,

when the hydrate a-isumes a bright red colour
unallecteil by the adilition of a little dilute
acetic at ill. Aluminium is usually estimated
by precipitating as hydrate, drying, igniting,
anil weighing as oxide (see Alum). Salts of
organic acids, such as the acetate (or any
salts in the presence of organic matter),
should be gently ignited and the residue
dissolved in hydrochloric aciil before pro-
ceeding with the precipitation. The estima-
tion of aluminn by Baeyer's method, which
Sutton has found to give very fair technical
result.s with alums and aluminium sulphate,
ranv l>c very ijuickly performed. The methocl
is based on tue fact that if to a solution of
alumina containing phenolphthaleln normal
soda is added in excess, or until the pink
coloration is prtxluced, normal aiid tieing then
adde<l until tne colour disjipjx'ars, the volume
of acid so required is le.ss than t he .soila origin-

|

ally added in pro]w)rtion to the quantity of
|

alumina present. The difference between the I

volume of scxla and acid used represents the
|

amount of acid necessary to combine with 1

the alumina set free by the alkali. Th»
titration must take place in the cold and in

dilute solutions. All salts of aluminium used
in dyeing and calico-printing should be as

free as possible fi-om iron. (For the detec-

tion and estimation of iron, see Alum, p. 3i.)

ALUMINIUM SALTS. The salts of alu-

minium are, as a rule, easily soluble in water.

They are colourless, and have a peculiar astrin-

gent taste. Even when containing no more
acid than is necessary to saturate the metal,

the alums are acid to litmus. Sulphurctteil

hydrogen produces no precipitate with alu-

minium salts, but ammonium sulphide causes

a white precipitate of aluminium hydralt,

hydrogen sulphide being liberated.

AySO,), -I- 3(NH4)^ + 6H,0
= A;s(OH)e + 3(Na,)^04 + SH^S.

Phosphate of soda precipitates from solutions

of aluminium salts, a white precipitate of

aluminium phosphate,

Al,(S04)s + 2Na5HP04
= ^AlPO, -^ Na.jS04 -I- 2NaHS04

This voluminous precipitate is insoluble in

acetic but dissolves in hydrochloric or nitric

acid. Caustic soda also dissolves it, but
ammonia does not. If the solution con-
tains citric Eicid, the precipitate is not
formed, but the presence of sugar or tar-

taric acid does not prevent it being thrown
down. Aqueous solutions of aluminium
salts dissolve aluminium phosphate. Liechti

and Suida * find that one equivalent of

aluminium sulphate A1,(S04)3 can keep one
equivalent of aluminium phosphate, AIPO4, in

solution. This may account for the fact that
sodium phosphate does not fix aluminium
monlaiits roa<lily. In contrast mth the basic

salts, a<|ueous solutions of normal aluminium
salts are not decomiKised by boiling or by
diluting.

Sodium arseniate precipitates from the solu-

tions of aluminium salts aluminium ariKniate

as a white powder, which is insoluble in water
but soluble in acids. This reaction is used to
fix aluminium mordants on the vegetable
fibres.

Sodium silicate precipitates from the solu-

tionsofaluminiumsalts aluminium hydroxide,
the silicic acid does not combine uiVler these
conditions with alumina ; if the silicate of

soda contains an excess of caustic soda, the
precipitate of aluminium hydroxide may re-

dissolve in the precipitant.

Basic Aluminium Salts.—Aluminium .salts

dis-siilve frcshly-|irc'oij)itatcd aluminium hy-
droxide, forming basic salts, as exemplified
in the following equation :

—

AI,(S04)3 + Al(OH), = 3A1(S04)(0H).

Basic salts are also obtained in a soluble form

• Jtura. Soe. Chem. Ind., IS8S, p. 537.
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by adding tlio requisite amount of the hydrox-

ides or carbonates of potassium, sodium, am-
monium, or calcium to the t^Jlutions of the

normal salts, as shown by the following

equations :

—

AlatS04)3 + 'JNH3 -f 2HjO
= 2A1(S04)(UH) + (NH4)jS0i.

2A1.,(S04)3 + 3Na2C03 -f SHjO
= Al4(S04)3(OH)6 + SNaaSOi + SCOj.

Alal^OiJa + 'iCaCOa-t- 2H2O
= Al2(S04)(OH)4 -1- 2CaS04 + 2C0j.

The solutions of the basic salts are more or

less rapidlj' dissociated into normal salts and
hydroxide, the latter being precipitated. For
instance :

—

3Al2(SO,)(OH)4 = Alj(S04)8 + 2Al2(OH),.

The dissociation is effected by heating or by
dilution with water, and takes place the more
readily the greater the basicity of the salt.

The presence of other sulphates

—

e. g. , sodium
sulphate—in solution causes the basic salts

to dissociate more readily. Probably still

more basic sulphates than the compound
ALS04(OH)4 exist. These, however, are

insoluble in water.

Aluminium Acetates.—The normal or tri-

acetate of aluminium, Al„(C3H30n)6, has not

been prepared in the solid state. A solution

corresponding to this formula is largely made
in various ways, but it is considered to con-

sist of the diacetate and acetic acid. When
a solution of the normal acetate is carefully

evaporated to dryness, a residue is left having

the composition Al.j(CoH30j)4(OH)2. A solu-

tion of the normal acetate may be obtained by
dissolving aluminium hydrate in acetic acid,

but it is generally prepared by mixing solu-

tions of lead or calcium acetate with solutions

of aluminium sulphate or alum. Lead acetate

gives a purer product ; when calcium acetate

is used, the solution always contains more or

less calcium sulphate. With lead acetate and
aluminium sulphate the reaction takes place

according to the following equation ;

—

3Pb(CjH802)j + Alj(S04),
= BPbSOi + Alj(C2HgOj)6.

According to Liechti and Suida, normal alu-

minium acfetate, in the absence of sulphates,

is not dissociated either by boiling or by dilu-

tion with water. By adding various propor-

tions of sodium carbonate to solutions of

normal aluminium acetate, basic acetates of

varying degrees of basicity are obtained.

The following equations illustrate the for-

mation of these basic acetates :

—

SAlaiCsHsOjJe + NajCO, + HjO
= 2Ali(C2H302)5 OH -)-2NaCjH302-f COj.

2A1j(C2H302)g + 2Na2C03 -f 2H2O
= 2Al,(CaHiOs)«(OH)2-i- INaCiHaOj -h 200-

2Al2(C2H30j)6 + SNajOOs + SHjO
= 2Al2(G2H302)s(OH)3 -1- 6NaC2H30i + SCO.,.

2Al2(C2H302)f, + 4Na.,C03 + 4H2O
= 2Al2(C2H302)2(OH)4+ SNaCjHsOj-l- 4C0o.

The formulte in the second and fourth equa-

tions are doubled in order to show more
clearly the progressive additions of sodium
carbonate to form the more basic salts. The
solution of basic acetates thus obtained—alt

of which, it will be observed, contain more or

less sodium acetate—are dissociated on heat-

ing. The more basic the acetate, the lower

is the temperature at which they dissociate.

In the absence of alkaline sulphates no

dissociation takes place at the ordinary

temperature by dilution with water. Th&
precipitates formed by heating solution*

of basic acetates in the absence of sulphates

do not redissolve when the liquid cools. In

the presence of alkaline sulphates both the-

basic and normal aluminium acetates are dis-

sociated by dilution with water, and dis-

sociation takes place more readily by heating

than in the absence of sulphates. The pre-

cipitates obtained by heating acetates con-

taining sulphates redissolve on cooling.

When aluminium acetate is prepared from

alum instead of aluminium sulphate, tht

solution always contains a soluble sulphate,,

either potassium or ammonium sulphate :

—

K2Al3(S04)4 + 3Pb(C2H302)2
= AljtCjHjOale + K2SO4 -I- SPbSO*.

Basic acetates are usually prepared in the

works by mixing solutions of aluminium sul-

phate, lead or calcium acetate, and sodiumi

carbonate, thus :

—

Al2{S04)3 + 2Pb(C2H,Oj)3 -I- NajCOa + H2O
= Alj(C2H302)4(OH)2 + NajSO* -!- 2PbS04

-fCOj.

In both these cases a soluble sulphate is

present, and the aluminium acetate, there-

fore, more readily dissociates. Lead sulphate

is perceptibly soluble in aluminium acetate^

and in certain cases where the presence of

lead would prove injurious lead acetate is

replaced by calcium acetate. Lead sulphate,

however, is much less soluble in solutions

containing sulphates such as in the above
examples, and particularly when aluminium-

sulphate is also present.

Aluminivm Sulphate Acetates. — For tlie

formation of normal aluminium acetate lOD

parts of aluminium sulphate require 171 parts

of crystallised lead acetate, and 100 parts of

potash or ammonia alum require 120 and 125

parts respectively. If a smaller proportion of

lead acetate be used, sulphate acetates are

produced. By adding also sodium carbonate

or calcium carbonate the amount of lead

acetate required to produce the mordant.
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liiiiiiir U still further reduced, .\luiuiiiiuiu

Kulliliate ueetate niny also be prepared by
<li!is<ilving hnsic uhiininium sulpliate in ncetic

111 ill. The fi>rniatioii of some of the sulphate
aii-tates nrepjirod liy Liechti and Suida is ro-

pixni'iittil by tlie following equations :
—

(1) A1,(S0«), + Pb{C,H,0,), = AI,(SO«),
(C'jHjO,), + PbSO,.

(2) 2Al,(S0,)j + 3Pb{C,H,0,), + Na,(:0,
+ H,0 = 2Al,(SO«)(C,HjO,),OH +
;tPb.S04 + Na^SOi + CO,.

(3) AljISOi), + Pb(C,HjO,), + NbiCOj +
H,0 = Al,(S04)(C,H,0,),(0H), +
PbSO, + NajSO, + CO,.

(4) Al,(S04)s + C.H^O, + 2Na,C0, + H,0
= A1,(S0,)(C,H,0,)(0H), + 2Na,S04
+ 2C0,.

The first etjuation shows the formatioo of

normal aluminium sulphate acetate. In all

iliesc cases, for the sake of simplioit v, water of

cryHtallisjition in the aluminium sulphate and
lead acetate has been omitteil. The normal
sulphate acetate does not dissociate when
diluted with water, but it does when heated.

The I>a8ic salts dissociate either when heated
or when diluted, and the more basic arc the
salts the more readily do they dissociate. In
all cases the precipitate produced by heating
is gelatinous, and if the salt is not more basic

than AtSOilCjHaOjJsOH the precipitate is

almost entirely redissolved on cooling. Alu-
minium sulphate acetates, both normal and
basic, yield nearly the whole of their alumina
to the fibre during mordanting, dr\'ing, and
ageing. In this respect they are much stronger
morilants than aluminium sulphates, and are
alxiut the same as the basic acetates. The
investigations of Koeclilin-Schoach and D.
KiK-chlin have shown that in mordanting
with sulphate acetates, basic aluminium sul-

phates, and not alumina, are fixed upon the
fibre.

Ue.d Liquor is a term applied both to

aluminium acetates and aluminium sulphate
acetates, normal and basic. The composition
of these solutions varies greatly. Tliey are
usually prepared in practice by the double
decomposition of aluminium sulphate and
commercial acetate of lime, with or without
8(Kla or chalk. They have a ycllowish-bruwn
colour, due to the presence of empyreumatic
svibstances derived from the calcium acetate.
Their usual strength varies from 8|H'cific

gravity I'OSto ri'i. Common red liquor is

a cnide sulphate acetate, whilst that known
as 'in rtd liquor consists for the most part
of normal aluminium acetate. Hummel, in

Dyeiwj of Textile Fabrict, gives the following
examples as representative of innumerable
recipes adopted in the manufacture of various
red liquors:

—

P.\KTs—(iKMS., Kilos, ok Lbs.

1
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mixture o{ charcoal and aluniiniuin oxidt;,

anhydrous aluminium chloride is produced.

ALO3 + .3C + 3CU = 'iAlClj + 3G0.

On the large scale it is manufactured by
decomposing aluminium sulphate with cal-

cium chloride. If aluminium hydrate be
dissolved in hydrocliloric acid, the resulting

prod'.ict contains water, which cannot be
completely eliminated owing to partial de-

composition of the aluminium chloride. It

crystallises from the concentrated hydro-
chloric acid solution with si.\ molecules of

water. It combines readily with sodium
chloride, &c., to form double salts — e.g.,

AICI3 . NaCI.
The anhydrous salt, which forms white

hexagonal tables, can be volatilised. It

quickl}' absorbs moisture from the air and
deliquesces. In moist air it decomposes,
giving off fumes of hydrochloric acid. Alu-
minium chloride is sold in the form of a
concern rated solution, which is not decom-
posed by diluting with water.

A number of basic aluminium chlorides
have been prepared b}' Liechti and Suida.

The chlorides of aluminium yield very
little alumina to the fibre, and attack vege-
table fibres, consequently they are not suit-

able mordants. The use of aluminium
chloride as a disinfectant has been suggested.

It is made use of as a carbonising agent for

destroying vegetable fibres in wool. The
mixed material is placed in a solution of the
normal chloride, the excess of liquid removed,
and the material dried. The disintegrated
vegetable fibres are removed as dust by
shaking.

F. Breinl and E. Hanovsky * have shown
that this salt is less suitable than magnesium
chloride for carbonising purposes ; or, at any
rate, only equally suitable when it is abso-
lutely devoid of free hydrochloric acid.

Their experiments prove that :

—

1. A concentration of 10° Tw. for the alu-

minium chloride solution is sufficient to
destroy all the vegetable fibres which may be
present.

2. The solution used for carbonisation must
be perfectly neutral, and must contain no
free acid.

3. As regards the drying of the goods and
the ventilation of the drying chamber, in

case drying machines are not used, the
same rules must be followed as mentioned for

the carbonisation with magnesium chloride
(?.'•.). In consequence of the great instabi-

lity of aluminium chloride these rules should
be strictly adhered to.

4. The destruction of vegetable matters
already begins at a temperature of 100° C,
though it only goes on slowly, but higher
temperatures turn the wool yellow.

'Joui-n. .^oc. Dyers and Col., 1S92, p. 203.

5. A complete removal of the aluminium
chloride, after carbonising, by means of pro-
longed washing with water only—without
the application of soda—is certainly possible,

but a large quantity of water is necessary for

the purpose.

Aluminium Hypochlorite, A1(C10)3.—Tliis

substance, which is generall}' known as Wii-
son';,' Bleachinij Liquor, is prepared by mixing
solutions of aluminium sulphate and chloride
of lime. The mixture easilj' undergoes de-
composition, oxygen being liberated and alu-

minium chloride being formed. Goods may-
be steeped in the diluted solution, which
bleaches without the intervention of an acid.

Its use as a mordant has also been suggested,
as it decompL'ses on the fibre, aluminium
hydrate being precipitated.

A1(C10)3 4- 3HjO = A1(0H)3 + 3H0C1.

When used for bleaching and dyeing, the
formation of aluminium chloride from the
hypochlorite is a great disadvantage, as
vegetable fibres are immediatelj' attacked. It

is used in paper-making, &c., where its anti-

septic properties are of value.

Aluminium Nitrate, A1(N03)3 + 9H„0.—
This salt is very soluble in water. It is

formed by treating barium or lead nitrate

with aluminium sulphate. It can also be
prepared by dissolving aluminium hydrate in

nitric acid. The crystals are deliquescent.
When heated to 150° C. they are decomposed
into nitric acid, aluminium oxide, and water.

Basic nitrates of aluminium are prepared
by adding the requisite quantities of sodium
cai'bonate to the solution of the normal salt

;

none of the nitrates are dissociated by heat-

ing or by dilution.

Aluminium nitrate is not employed as a
mordant for silk or wool ; it is used to some
extent for producing steam colours on calico.

Aluminium Oxalate, A1„(C304)3.—On dis-

solving aluminium hydrate in oxalic acid and
evaporating, an amorphous deliquesoent mass
remains. The mixture, which contains alu-

minium oxalate, is sometimes used in apply-
ing certain steam colours in calico printing.

It is not iised in silk or wool dyeing. The
pure salt has not been prepared.

Aluminium Sulphate, A1.(S04)3 + IHU.JO.

—Aluminium suljihate is prepared by dissolv-

ing aluminium oxide or hydroxide in sulphuric

acid. On the large scale aluminiimi h3"droxide

(obtained from crijolite, AlF^SNaFjj or chtij

(aluminium silicate), or bauxite (alumina con-

taining ferric oxide), is dissolved in sulphuric

acid, and the mass is evaporated until it

solidifies on cooling.

Aluminium sulphate in the pure state forms
monoclinic tablets, which contain 1 8 molecules

of water of crystallisation, and dissolve very
easily in water. In alcohol it is insoluble.

The commercial article, known umlcr tha
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names of colt alum, patent alum, and cone<n-

Irattil nliim, occurs as a soliil mass or irregu-

lar lumps, having a fused appcanince. It

often contains more than ».'> \K'T cent.

AL.(!S04)|, and should not contain less than
48i)irccnt.: the pure salt, AL,(SO«)s + 18HjO,
cont4iins 51 '35 per cent. ALtSO^jj. The article

must \>c free from iron and from an excess of

acid ; the former injures the ultimate shade,
while the latter is liable to weaken the vege-
talile litirca and to affect the reactions. It is

not easy for the manufacturer to satisfy these
demands ; excellent qualities, however, arc
pro<luced now which perfectly replace the
more expensive alum ; still aluminium sul-

]ihate should bo carefully examined before

»i»e for free acid, iron, and percentage of

Al..( 81)4)5, "s its composition is very irregular,

and varies even in different parts of the same
piece.

lituic aluminium sulphatts are obtained, as

indicated alrave, by adding alkaline hydrates
or carbonates, 4c., usually sodium caroonate,
tv the solutions of aluminium sulphate (or

alum). The greater the amount of alkali

added, the greater is the basicitj- of the pro-

duct, as shown by the following equations :

—

(1) Alj(SO,)., + NajCOj -I- HjO
= 2AI (SO,) (OH) + NajSO, + COj.

(2) 2Al.,(S04)s -I- 3Na,C0, + 3HjO
= Al4(S0,)a(0H)e-f SNajSOi -f SCOj.

(3) A1,(S04), -f 2Na,(J0j + 2HjO
= A1,(S04) (0H)4 + 2NajS04 + 2C0,.

By the increase of basicity the intra-molecular
cohesion is greatly diminished ; the normal
aluminium sulphate cannot be decomposed
either by boHing or by diluting with water,
the liasic salt I. dissociates slowly and in-

completely, salt II. more readily, and salt

111. very quickly on boiling or diluting with
water, separating gelatinous aluminium hy-
droxide, A1,(0H)6.

Liechti and Suida have tried to obtain pure
Imsic sulphates by dissolving freshly-prepared
aluminium hydroxide in a solution of the
normal aluminium sulphat« ; they did not
succee<l, however, in obtaining ver^- liasic

sulphates. On gradually adding aluminium
hydroxide to the normal sulphate, suthcient
to form the Iwsic coniixmnd, AL(S04)s(OH)8,
no alumina at all dissolvefl, and on filtering

the solution was found to contain normal
sulphate only, but no basic salt. It is sup-
ixiscil that the nascent basic compound be-
comes decomposed as follows :

—

AI,(SO,)3(()H)o = A1,(S04)3 + Als(OH),.

Ac. ordiny to H. von Keler and G. Lunge *

an aluuiinium sulphate used in Turkey-red
dyeing should not contain more than 0"001

per cent, of iron. To produce a sulphate
* Ctum. Xtm, vol. Ixi., p. 270.

mure free from iron would be useless, sinc«

the inSuence of iron up to the above limit is

quite trifling. But if this limit is exceeded,

a minimal further addition of iron li.x^ a
deciiledly injurious effect. It does not here

depend solely upon the total (juantity of iron,

but upjn its state of oxidation. Ferrous salts

are less hurtful than ferric compounds. The
Sresenco of zinc, which is eertaiidy rarely

etected in commercial aluminium sulphates,

has an injurious effect upon the colour. In
the choice of a sulphate it is, therefore, best

always to select the sample poorest in iroa

anil free from zinc.

A series of samples, in which the pro-

portion of iron had been artificiallj- rai-iod

to the abnormal quantity of 1 per cent.,

produced no injurious etTect upon the shades
of printing. This unexjiccted result may per-

haps be explained by the consideration that
in printing- as compared with turkey -red dye-
ing only very sli^jht quantities of mordant are
applied to the fibre, whence the salts of iron

are present in a quantity too trifling loaflVct

the shades.

Some experiments were made with Persian
berries, the yellow of which is regarded as of

all printing colours the most sensitive to iron.

.Swatches printed nith the smallest and
highest proportions of iron (within permis-
sible limits) showed no difference in the tone
of the j-ellow, hence a proportion of iron in

the aluminium sulphate up to O'OOS per cent,

is unimportant in t issue printing. Aluminium
sulphate is largely used in the manufacture
of other aluminium nionlants.

Aua/j/nis.—Aluminium sulphate in a pure
stitto contains 15 per cent, of alumina, and
may be examined in exactly the same manner
as alum.

Frte sulphuric acid is detected and esti-

mated by a process recommended by Beil-

stein and Gros.set* :— 1 to 2 grms. are dis-

solved in 5c.c. of water and 5c.c. of a cold

saturated solution of ammonium sulphate
added. After fifteen minutes, 50 c.c. of 95
per cent, alcohol are added, and the whole
filtered and wa.slicd with .50 c.c. of the same
liquid. The alcoholic solution may then l>e

examined for free acid, and the amount esti-

mated by Yxf soda.

Aluminium sulphate crystallises with diffi-

culty, and is more liable to contain impurities

than alum. In many cases it is considered by
dvers not to give such goofl results as common
alum, and this may probably be due to irre-

gular composition and to the absence of sul-

phate of pota.sh or ammonia.
Alum.—This name originally indicated the

double sulphate of aluminium and pota-^^iiim

which crystallises in the shape of octahcdra
with 24 molecules of water of crystallisition.

• Joum. Soc. Chtm. Ind., IS90, p. 416.
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The name has since been extended to a large

class of compounds of analogous constitution

and isomorphous form. They all possess the

constitution M„R„{S04)4 . 24H„0 where M is

a monatomio element or radicle, such as

potassium, ammonium, sodium, &c. , and R is

one of the metals which form sesquioxides,

such as aluminium, iron, and chromium.
They all crystallise in oetahedra ^^ith 24
molecules of water, and cannot be separated

by crystallisation when present in solution

togetlier. A few of the more important
alums are here enumerated :

—

Potash alum, . K„AL,(S04)4,24H„0
Ammonia alum, (NH4):U.L;(804)4,24H„0

Soda alum, . Na.:AL;(S04)4,24H;0

Chrome alum, . KjCr2(S04)4,24H20
Iron alum I (NH4),Fe„(S04)4,24H.-0
(feme ammoma) J

- -' '

The term "alum" without qualification refers

to either potash or ammonia alum, whose
properties for dyeing purposes are practically

the same.
Potash Alum, K2AL,(S04)4,24H„0. — This

salt occurs in nature as kainite as an
efflorescence, or in fibrous crystals on alu-

minous minerals, occasionally as oetahedra
at Whitby, Campsie, &c. It occurs in larger

quantities in various parts of Italy, also in

Persia. The manufacture of alum is of great
antiquity. It was employed as a mordant
for dyeing bright colours in the time of Pliny.

The gi'eater portion of the alum manufactured
in England was formerly obtained from alum
shale, which occurs in large quantities at
Whitby. Alum shale is a mineral consisting
chiefly of aluminium silicate, iron pyrites, and
bituminous substances. The shale, or ore, is

piled up in large heaps and slowly roasted.

At Whitbj' the ore is mixed with coal and
brushwood, but at Campsie (Scotland) the
mineral contains sufficient bituminous matter
for its combustion, and, in fact, is usually
mixed with spent rock to retard the calcina-

tion. The heaps are watered occasionally,

and after exposure to the air for some months
the soluble matter is extracted by lixiviation.

During the roasting and exposure to air and
moisture the iron pyrites is decomposed
with the formation of ferrous sulphate,
and free sulphuric acid which attacks the
clay, forming aluminium sulphate. The
solution subsequently obtained is freed from
insoluble matter b3' subsidence and evaporated
to the proper degi'ce of concentration, when
the requisite amount of potassium sulphate
is added, and the alum allowed to crystallise.

It is afterwards purified by recrystallisation.

When ferric sulphate is present in any ap-
preciable quantity in the crude liquor it is

necessary to add sufficient potassium chloride
to form the soluble salt ferric chloride, other-
wise iron alum would cr3stallise out and

contaminate the product. At Top Tolfa, in

Italy, alum has been prepared for many
centuries from alumite, or alum stone, a
mineral containing silicate and a basic sul-

phate of alumina and potash. Alum is now
largely made in this country from sulphate

of alumina obtained by treating bauxite,

o-yolite, or ahiinite with sulphuric acid.

Ammonia Alum, {NH4)jAl2(S04)4,24H.O,
occiu's as tschermigite in Bohemia. The
process of manufacture is practicallj' the
same as tliat of potash alum, substituting

ammonium sulphate for potassium sul-

phate. It was first made on a large scale

by Spence in 1845. He roasted the shale

obtained from beneath the coal beds of South
Lancashire for a period of about ten da3's in

heaps piled upon loosely placed bricks,

arranged so as to allow a free passage of air.

The solution of aluminium sulphate subse-

quently obtained was treated either with
gaseous ammonia or ammonium sulphate.

By Speuce's method the whole process

occupied about a month, whereas the old

process of manufacture as carried out at

Whitby, Campsie, &c., extended over some
twelve or fifteen months. At the present
time ammonia alum, like potash alum, is

largely obtained from aluminium sulphate
produced by more direct means.

Prope.rties.—Alum usually crystallises in

oetahedra, though when formed at the ordi-

nary temperature in the presence of basic

alum the crystals are cubes. For this reason
Roman aium made from alumite (containing

excess of alumina) is in the form of cubes.

Alum possesses a sweetish astringent taste

and a strongly acid reaction. The solubility

of potash and ammonia alum in 100 parts of

water at various temperatures is given in tha
following table (Poggiale)

:

—
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nit' fonneil, wliich dissociate (forming pre-

uipilaies of mure basic saltii) on Iwiling or OD
diluliun witli water. By carefully adding
cnuetic suda to a solution uf alum until the
precipitate at lirst formed is just redisnolved,

a solution is uljtaiuecl which has a ueutral

roactinn to litmus, and is known aa "neutral
alum, tliough it is a basic siilt. If allowed
to eviipi'iato slowly at the ordinary tempera-
ture, irvstalline crusts arc formed which
contain the salt, Al,(S04),(0H),-f K^SOi. If

th • solution is heated above 40° C, a precipi-

tate of the composition AL,(S04)(OH)4 + K5SO4
is formed.

I7«>*.—Alum is used by many dyers in

preference to aluminium sulphate, since the

crystalline form assures rcg\ilar composition.

In some cases the ammonium or potassium
sulphate introduced into the dye-bath no
doubt exerts soiue influence upon the results

obtaincil. No distinction is made in practice

between ammonia and potash alum ; the for-

mer contains .ST 7 per cent, dry aluminium
sulphate, and the latter ,36-1 per cent. Alum
is used as a mordant in the dyeing of all classes

of fibres, t hough it is not used to such a great

extent as it was formerly. In the ilyeing of

cotton, basic salts are usually employed.
Alum is used to some extent in the pre-

paration of aluminium acetate (red liquor)

and other aluminium mordants, though for

these purposes it has been largely repUiced by
aluminium sulphate.

/i.viimin'itioii and Analytif. — Ammonia
alum is readily distinguished from potash

alum by evolving ammonia when boiled with
caustic so<la.

Alum in the crystallised state cannot well

be ailuhiialed, but iron and free sulphuric

acid may lie present as impurities.

Iron may he readily detected by adding a

mixture of {lotassium fcrro- and ferricyanides,

which ijuiikly pro<luce a blue colour with
iron. A greyish-blue colour is givilually

developed with jnire alum. Tannic acid may
also be used as a test for iron, with which it

gives a grey or black coloration. The amount
of iron present ia l>est determined colorimetri-

callv {). \V.\TKR).

frif Siilfjliiirk Acid.—For the detection of

free acid in alum and aluminium sulphate,

Watson Smith * recommends the use of ferrir

acetate, the red colour of which is destroyed

by a trace of free acid. The operation is l>est

performed in a porcelain dish. Congo red, a

coloiuing matter which turns blue with free

acids, has lieen fre<iuently recommended for

the same purpose, but it is not a very deli-

cate test.

A preferable method (and one which admits
of a ready quantitative determination) is to

treat the powrlered sample with strong aloohol

containing a little phcnolphthale'in and ren-

• Journ. .'«. Dt/rrt and Cot., ISi*. p. 3i.

dered pink with addition of potash. If free

sulphuric acid be present the colour is re-

moved, and by titrating the filtered solution

with .^jj alkali the amount present is readdy

a.scertained.

Alum purchased in the ground state may
contain a variety of substances, such as com-
mon salt, .sodium sulplmte, and excess of

water. The Ik'sI method of ascertaining the

value of such samples is to determine the

amount of aJumina by precipitation with
ammonia. 1 grm. is weighed out and dis-

.solved in about 200 c.c. of water, a consider-

able amount of ammonium chloride is added,
and a n/ii/ht excess of ammonium hydrate
The liquid is kept near the l»)iling point for

some time until the smell of ammonia dis-

apirears, when it is filterc<l and the precipi-

tate well washed with boiling water. The
precipitate is drie<l and ignited in a crucible

and weighed as Al._,03.

Potash alum contains 10"76 per cent of

alumina (.-VLOi). and ammonia alum 11*27

per cent.

Chrome Alum r. Chromium.
Aluminium Sulphite, Al5(.S0j),. Ahi-

minium JBiwI/Jiite, Al(S0jH')3. Sulphur-

ous acid (a stronj' solution of sulphur

dioxide in water) dissolves aluminium hy-

droxide with formation of one or both of

these comixjunds. Boiling the solutions

causes immediate <lecomposition.

Aluminium Sulphooyanide v. Ai-iminum
Thiocyanate.
Aluminium Tartrate. — Aluminium hy-

droxide dissolved in tartaric acid is used to

a limited extent for steam colours in calico

printing. The pure salt is not known. In

mordanting wool with alum and tartar this

substance is probably formed in the dye-bath.

Aluminium Thiocyanate or Sulphocya-
nide, Al(t.'NS)3.—Aluminium thiocyanate is

obtained by the double decomi)osition of

aluminiimi sulphate with barium or calcium

thiocyanate :

—

AMSO^). -I- 3Ba(CNS)..
= 2A1(CNS)3 + SBaSO*.

The normal salt can be boiled and even con-

centrated to a syrui)v consistency without
being (lecomi)osed. 'iiie salt, Al..,(L"N.S)jOH,

is also stable; but the more basic salt.s are

decomposed when l>oiled; mere dilution with
water will not cause the decomposition of

any of these salts.

Aluminium thiocyanate was introduced

some years ato by Storck for the priKlviction

of alizarin reds in calico printing as a substi-

tute for aluminium acetate. It possesses the

great advantage that it does not attack the

steel doctors of the printing machine, an<i

thus does not intnxluce iron into the printini;

colour ; hence the purity and brilliancy o^



ALUMINATES, 33

alizarin red is preserved. The high price of

the article has prevented its more general

employment, especially in wool dyeing.
Very tine results are obtained by mordant-
ing this fibre with aluminium thiocyanate.

The wool- is introduced into the cold mor-
danting bath, which is gradually heated to

boiling during one and a-half hours. Silk

may be mordanted like wool. The thio-

cyanate is also used in silk printing.

Aluminium Thiosulphate (Hyposulphite).

—Thissalt is obtained by double decomposi-
tion of aluminium sulphate and calcium thio-

Bulpliate. It is known in solution only, and its

exact composition has not been determined.
Aluminium thiosulphate was prepared by

E. Kopp as early as 1856. He found that
the aqueous solution readily decomposes on
boiling into aluminium hydroxide, sulphur
dioxide, and sulphur ; and recommended it

to calico printers as a mordant, its advantages
being that it was cheaper than aluminium
acetate, that it fixed the alumina better on
the fibre than the other salts, and that it

prevented by its reducing action the oxida-
tion and fixation of iron on the fibre. This
mordant, liowever, has not found general ap-
plication, since it gives off sulphur dioxide
even on drying on the cylinders, and deposits
sulphur together with the alumina on the
fibres ; hence its employment is not advisable.
Recently a solution containing alum and
sodium thiosulphate has been proposed for

mordanting silk previous to dyeing with the
alizarins. It is said to have yielded good
results on the large scale.

ALUMINATES. — Aluminium hydroxide
possesses the character of a weak acid,
and forms with basic hydroxides salts wliich
are called aluminates. The aluminates are
prepared by melting aluminium oxide with
bases or with the corresponding carbonates.
Potassium and sodium aluminates are also

obtained by dissolving aluminium hydroxide
in caustic potash and caustic soda. The
aluminates which are produced in the dry
way are derivatives of the aluminium hydrox-
ide, AIO(OH)—c.^r., (AlOOjoBa. A great
many of these occur as minerals. Potassium
aluminate is obtained in crystals from aqueous
solutions, as

Al(OH)o(OK), or 2A1(0H„)0B: -f H„0.

Sodium aluminate has not been pre-
pared in the crystalline form. On the
whole, the acid character of aluminium
hydroxide is less distinct than the basic.
The solutions of aluminates are decomposed
by all acids, even b3' carbonic acid ; aluminium
hydi-oxide is precipitated and a potassium or
sodium salt remains in solution. In a similar
way the solutions of aluminates are decom-
posed by ammonium salts, potash, or soda, as
the stronger bases combine with the acid of

the ammonium salt, whereas the liberated
aluminium hydroxide does not combine with
the ammonia, and remains in the free state in
the form of a gelatinous precipitate,

A1(0H)20K + N H4CI
= A1(0H)3 + KCl -I- NH3.

Use is made of this reaction in fixing the
mordant.
Aluminate of SoiB.—Alkaline Pink Mor-

dant.—This substance is prepared by melting
cryolite (AI2 Fs . 6Na F) with lime, or bauxite
(impure hydrated aluminium silicate) and
soda ash. It can also be obtained by adding
caustic soda to a strong solution of aluminium
sulphate until the precipitate at first formed
is re-dissolved, and no fresh precipitate is

produced on addition of more caustic lye. A
slight excess of alkali makes the solution
more stable and is not injurious. If a small
amount of caustic lye only is used the pre-
cipitate re-dissolves with formation of basic
aluminium sulphate ; on adding more alkali,
however, a fresh precipitate is formed,
until all the sulphuric acid is neutrahsed by
the caustic soda. Aluminate of soda occurs
in commerce as a lumpy powder of a slightly
greenish-white colour. It is readily soluble
in water, but not deliquescent, and is decom-
posed by carbon dioxide in the presence of
moisture. It is used as a mordant for aliz-

arin red on cotton piece goods {Schlieper'a
process), but cannot well be employed on
cotton yarn on account of the caustic action
it has on the hands of the workmen. Alumi-
nate of soda offers the great advantage that
it does not carry iron into the ultimate colour,
and that it is fixed on the fibre in a short
time without ageing. It finds but limited
employment, because it cannot be associated
with acid mordants. The goods are simply
impregnated with the aluminate, rapidly
dried at an elevated temperature, and passed
through a solution of ammonium chloride
(10° Tw.) at 50° to 60° C. The aluminium is

thus fixed in the form of aluminium hydroxide.
The hydroxide is also fixed to some extent by
mere exposure to the atmosphere. Other
salts can be substituted for the ammonium
chloride— e.g., zinc sulphate, chloride, or
acetate. It seems, however, that they do
not offer any advantages over the ammonium
salts. Aluminate of soda is not used as a
mordant for wool or silk, because it is too
alkaline for these fibres. For the production
of lakes the colouring matter is mixed witli

the solution of sodium aluminate and precijii-

tated by the addition of sulphuric acid.

These lakes are considered by Morin to be
richer than those obtained from alum, and
are produced at about one-half the cost.

Analysis of Abiminate of Soda.—The fol-

lowing method bj' G. Lunge * is applicable

•Clinn. A'ctcs, vol. Iiiv., p. 18".
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when only small quantities of silica are

present. A weighm ijuuntity of the sample
IS ilissolvctl in water and nin<le up to a known
v<iluni>.\ The solution is liltored, and after

ijulHcient of the filtrate has been coUuctcil

the receivinK vessel containing it is removed
and the insoluble matter lo'leoted and washed
on the filter, its weight after incineration

Ix'ing noted.

A measured quantity of the undiluted fil-

trate is next mixed with phcnolphtluilein and
titrated whilst hot with normal acid until the

re<I colour disappears. The result shows the

quantity of soaa combined with alumina or

silica. There is then ndde<l to the liquid one
dnq) of a solution of methyl orange, and it is

titr.itcd further. During the second titra-

ti(.ii the liquid is to be kept moclerately warm,
sjiy 30° to 37° C. If necessary, it is either

«X)led or set in a warm place. The titration

is comi)leted when the yellow colour of the

li<iuid changes to a permanent red. As now
nil the alumina is converted into aluminium
chloride or sulphate, the amount of alumina
can be calculated from the two titrations. It.

is at once found in grammes bj' multiplying

the differenceof the two re«dingsof the burette

by 0'017 if normal acid has been used, or by
00017 in case of decinorraal acid. In techni-

cal determinations small quantities of silica,

if (iresent, may be neglected. It is more
accurate to determine them and deduct the
aniciuMt a.<< orthosilicate.

AMARANTH (M.) (C.) (P.). Fast red

J <ind Eli (B.), Fasl red XS (By.), .1:0 acid
riiliin S B {O.), Bordeatix S <iieT.), liordiaux

I) H (D. & H. ), XaphJhof red O (M. ), Xaphthol
rid S (B.), Victoria rubin (M.), Oenanthinin
(D. &H.), Wool red extra (K.) An azo com-
pound.

Xaphthionic acid— Beta naphtha/ dimU-
phonic acid R.

1878. Red-brown powder, giving a magenta-
red solution in water. In conccntrutcd H.^.SO,,

violet solution, becoming crimson on dilution.

ApiJiration.—An acid dye. Dyes wool and
silk in UM acid bath a pure bluish-red, which
is nuMl(i':iti-lv fast to light and milling.

AMETHYST VIOLET (M.) An azine

derivative, allied to safranine, Telmilhyl-

mfrnnine chloride. 1883. Black-j;rey pow-
der, giving a red-violet solution in water.

Soluble in alcohol, with a crimson colour with
liluc-red fluorescence. In concentrated H.,.S()4,

green solution, becoming blue and then l)lue-

violet on dilution.

Aiiplicalion.—A basic dye. Dyes cotton

mordnnted with tannin and tartar emetic a
blue violet. Princlpall}' used in .•iiVA- dyeing,
giving in neutral bath a violet with red fluor-

escence.

AMMONIA, NU,.—Ammonia is a colour-

less gas, pOB.seseing a characteristic pungent

smell. It occurs in minute quantities in theair

both free and in cuinbinatioii as nitrate and
carWnate. This atnio.spheric ammonia, which

can Iw detiicteil by passing a large amount of

iiir through .VcWo-'s solution (an alkabne
solution ol i>ota<sium mercuric iodide which
becomes coloured brown), is protluced by elec-

tric action, by the evaporation 6f water, and
by the decomposition of animal and vegetable

matter, &e. The air in towns, although gene-

rally giving a slightly acid reaction, contains

otmsiderablequantitiesof animi)nin,asi8ea.sily

demonstrated by testing carcfully-C'illected

rainwater with Nesslers reagent.

Ammonia is prepareil for laboratory pur-

poses by lieating ammonium sulphate with

lime—

(NH4),S04 + CaO = 2NHj + CaSO, = H,0.

The evolved gas being much lighter than air,

having a specific gravity of 0'585 (air = 1), is

collected by pa.ssing the gas upwards into an
inverted cylinder, the air being thus dis-

placed.

l'ro/>trtio>.—Ammonia is feebly combusti-

ble in air, especially when previously hcate<l,

and burns readily in oxvgen. It is soluble

in alcohol or ether ; ami certain salts, such
as silver chloride, absorb it reatlily. Faraday
li<iuefied the gas by simply licatinc the latter

compound of ammonia ('iAgCl. 3XH3) in one
arm of a scaled bent tul)e, the ammonia pa.ss-

ing off aiul being condensed by its own pres-

sure in the other arm, which was surrounded
by ice.

The solubility of ammonia in water is very
remarkable, one volume of water at 15° C. dis-

solving 730 volumes of the gas, which, how-
ever, is easily expelled by boiling the liqiiid.

Ammonia can be liquefic<l by motlcrate pres-

sure, and the liquid is sold in a comparatively
pure state in iron cylinders as a)ihiiil>oiii> am-
monia. When liqucticil annnonia is evapo-
rated under reduced pressure, it absorbs heat
rai>idly from its surroundings, and is on this

account largely useil in the manufacture of

ice in CarrC's and Linde's machines. Am-
monia, both in the gaseous state and in solu-

tion, evinces strong basic properties ; it turns
red litmus blue, yellow turmeric paper brown,
and neutralises acids, formingsalts very closely

resembling the salts of potassium and sodium.
Liquid ammonia dissolves potassium and
sodium without change, also sulphur, phos-

phorus, and ioflino. Ammonia is resolvwl

into its constituents by the action of the
electric spark or when passed through a rctl-

hot tutw, two volumes of ammonia yielding
three volumes of hydrogen and one volume nf

nitrogen.

Ammonium Hydroxide, NH,!*!!

—

Liquor
ammoniir. S/nrits of hnrUhom.—When a
solution of ammonium chloride is poure<l

over sodium amalgam, the latter swells
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<o many times its original bulk. The metal-

line mass changes its volume like a gas

on subjecting it to pressure. This light,

buttery substance becomes crystalline at a

low temperature, but under ordinary circum-

stances soon decomposes into ammonia, hj-dro-

gen, and mercury. The constituent of this

body which corresponds to sodium in the
sodium amalgam has not been isolated, but it

differs from ammonia by containing one more
atom of hydrogen, and consetjuentTj' is repre-

sented by the formula NH4. This hypotheti-
cal compound has been named ammonium.
From this fact and other considerations the
compounds of ammonia with acids are re-

garded as salts of the monovalent radical

ammonium. The analogy will be obvious on
examining the following formulae :—

Potassium
chloride.

Sodium
chloride,

NaCl

AmmoDium
chloride,

NHiCl
Potassium Sodium Ammonitmi
hydroxide, hydroxide, hydroxide,

KOH NaOH NHjOH
Hence it is assumed that the colourless liquid
known as ammonia, and which is a solution
of ammonia gas in water, contains the
hydroxide, NH4OH. Considerable heat is

evolved when water absorbs ammonia gas,

the restilting solution increasing in volume
and becoming specifically lighter the more
ammonia it contains (see annexed Table).
The strongest solution of ammonia met

with in commerce contains about 35 per
cent. NH3, and has a specific gravity of 0'88.

This solution dissolves many metallic oxides
—c.iy. , AgjO, CuO, ZnO, and also AgCl and
Ag^PO^. A number of resins are soluble in

ammonia, and fats are saponified by it. It

acts like caustic potash and soda in preci-

pitating heavy metals from their solutions, as
hydroxides.

Manufacture. — Ammonia is prepared on
the large scale from gas liquor (which is the
aqueous portion of the distillate obtained by
the dry distillation of coal in gas works), from
coke ovens, and also from blast-furnace gases.

Gas liquor is a liquid varying in colour from
light yellow to dark brown, of an ammoniacal
and empyreumatic odour. Its composition
varies considerably, but it usually contains
small quantities of tar in suspension, pyridine
bases, phenol, and occasionally free ammonia
in solution, together with large quantities of

ammonium carbonate and sulphide (its chief
constituents), and varj-ing amounts of sulpho-
cyaiiide (thiocyanate), ferrocyanide, chloride,
sulpliate, thiosulphate (hyposulphite), and
sulpliite. Wlien ammonium compounds are
heatecj with alkalies or alkaline earths am-
monia gas is set free. Gas liquor generally
contains 15 to 30 per cent, of ammonia as
«alts, from which it is set free by distilling
with lime. The crude gas thus obtained

Specific Gravity of Liquor Ammomi.k
AT 150° C. (Lunge and Wiernik).

Specific
Gravity at

15° C.
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oonUins sulphuretted hydrogen, pjTidinc-

bases, and other volatile producte of coal

ter. To eliminate these the ammonia gas is

passed through a lime purifier and a smaU

washer containing iron oxide in suspension,

next through a coke scrubber, and finally,

aflor being washed in concentrated soda

solution, into water in a well cooled saturator.

Any ammonia escaping is absorbed by leading

into dilute sulphuric acid.

Commercial liquor ammonia should be clear

and colourless, the ordinary solution having

a specific gravity of 091 and containing about

25 per cent. NH,.
.

r«e«.— Ammonia is employed in many

industries (manufacture of ammonia - soda,

dyestuffs, &c.) for the purpose of neutralising

acids, and in the manufacture of ice by Carre's

and Linde's machines. By dyers it is used

wliere a milder alkali than caustic soda is re-

quired, or where its volatility allows of the

ready removal of the excess of the alkali, as,

for instance, in neutralising Turkey-red oil.

It is also used as a fixing agent for some

metallic mordants—e.?., lead salts and basic

iron salts. .

Putrid urine and dung are made use of in

scouring, and in certain operations in dyeing

and printing, owing to the presence of am-

monium salts in these substances.

/TO;>KnVi6«.—The caustic ammonia prepared

from gas liquor frequently contains tarry

basic impurities, which gradually undergo

decomposition and cause the liquid to assume

a yellow or even a brown colour. A second

distillation, preferably with the addition of

an oxidising agent, is necessary for its purifi-

cation.
, , , , c

Commercial ammonia should be free from

sulphuretted hydrogen and carbonic acid.

So-called sulphate ammonia is a purified am-

monia prepared by distilling ammonium sul-

phate with lime.

Analysis.—A close approximation of the

strength of a solution of ammonia may bo

ascertained by a careful determination of its

density. For this purpose a specific gravity

flask inarked on the neck to hold 25 grnis. of

distilled water at 15° C. may be conveniently

used. The dry flask is carefully tared, filled

with ammonia, and again weighed. The

weight of the sample thus obtained divided

by 25 gives its specific gravity (water = 1),

aiul on reference to the table the jwrccntage

of NHj corresponding to the density of the

solution is a.'tcertaincd. Tlie flask should be

filled with distilled water at 15° C, and

wciglied to prove that it really does hold

25 grms. when filled to the mark. The
exact weight it contains, if not 25 grms., is

then used as the devisor.

The specific gravity may also be taken at

the above temperature by means of a delicate

hydrometer.

intimation of Free Ammonia by Tilrat\on.—

The 26 CO. of ammonia used in taking the

density, of which the weight is known, iiiuy

be transferred to a 500 c.c. flask, and after

carefully washing out the specific gravity

bottle, the solution is made up to the mark

and thoroughly sliaken. Of this solution,

50 c.c. are witfidrawn by means of a uipctte

and titrated in a basin with normal sulphurio

acid, methyl orange being used as indicator.

1 c.c. of normal acid = 0O17 of NHj.

Example.—25 c.c. of a sample of ammonia

weighed 22-888 grms. Specific gravity,

therefore. = ?^ = -9155. The 25 c.c.

were diluted to 500 c.c, and 50 c.c. of

this solution required 31-8 c.c of normal

sulphuric tM;id.

0-017 x31-8x 10x100
22-888

= 23-607, NH,.

The presence of sulphides and tarry matter

in gas liquor ammonia is objectionable for

some purposes. Sulphides may be detected

by the violet colour imparted to paper satu-

rated with a solution of sodium nitroprusside.

If an empyreumatic odour is gradually devel-

oped when a solution of ammonia is allowed

to evaporate spontaneously the presence of

tarry matter is obvious. Commercial samples

of ammonia, when neutralised by nitric acid,

frequently develop a rose-red colour and a

peculiar odour owing to the presence of cer-

tain orijanic ha-ses.

Estimation of Combined Ammonia.—The
titration of ammoniacal solutions with stan-

dard acid as detailed above only shows the

amount of free ammonia present. If the

ammonia is in combination with an acid, as

in ammonium sulphate, the total ammonia

may be dcterminiHl by distilling a weighed

amount of the substance in solution w-ith

some alkali, preferably caustic soda. The

evolved ammonia is collected in a known
volume of standard acid and titrated Iwck

with standard alkali, or absorl>ed in an excess

of hydrochloric acid and the ammoniuin

chloride thus formed estimated by precipi-

tation w-ith platinum tetrachloride.

The total ammonia found by distillation

less the amount found by titration gives the

(luantity which is present in combination

\nth acids. 1 grm. of the ammonium salt

is weighed and transferred to a flask of about

200 CO. cap.icitv. together with 25 c.c. of

water. The flask must have been previously

fitted with a rubber cork having two o])en-

ings, through one of which passes a tapped

funnel holding a strong solution (10 percent.)

of caustic sixla. A glass tul>e about 30 inches •

long is inserted in the other opening aiid

inclined upwarils at an angle of about 30° ia



AMMONIA. 37

crder to prevent any alkali being carried over

mechanically with the ammonia. The other

end of tlie tube is bent downwards and passed

tlnough a cork into a flask of about 500 c.c.

caiiacity containing 40 c.c. of normal sul-

phuric acid. The outlet of this receiving

tiiisk is fitted with a sliort wide tube con-

taining glass wool or glass beads through
which the standard acid has been poured.

Both ends of the distilling tube sliould be

cut off at a sharp angle, and the one in the

receiver must reach nearly to the surface of

the standard acid. During the distillation

the receiver must be kept cool by being

placed in a vessel of cold water. Heat is

applied to the small flask as soon as the

caustic soda solution has been run in. The
liquid should be boiled for about thirty

minutes. The small tube containing the

glass wool saturated with sulphuric acid is

washed well with distilled water into the

flask and the residual acid determined by
titration with normal caustic soda, using

methyl orange as indicator.

Example.—1 grm. of ammonium sulphate

was distilled, a s above described, into 40 c. c.

of normal sulphuric acid. The acid remain-
ing neutralised 25 c.c. of normal soda ; there-

fore, 15 c.c. of acid were neutralised by the

ammonia.

1 c.c. of 5 acid = 0^017 grm. NH3.
.•.0017xl5x 100 = 25 -50 per cent. NH3.

If it is desired to estimate the ammonia
gravimetrically, hydrochloric acid is placed
in the receiver instead of sulphuric acid.

After the distillation, the acid solution of

ammonium chloride is poured into a por-

celain dish, the receiver being of course
well rinsed, and after the addition of plati-

num chloride solution the whole is evapor-
ated nearly to dryness on the water-bath.
Vapour of ammonia should be carefully ex-

cluded or the result will come out too
high. The solution should remain highly
coloured during the whole of the evaporation.
If it become nearly colourless more platinum
chloride must be added. When the mass is

of a pasty consistency the basin is removed
from the water-bath, and when nearly cold

25 c. c. of rectified methylated spirit is poured
over it. The crystals should not be broken
up, but by gently rotating the dish the alcohol
dissolves out the excess of platinum chloride
more easily. After standing about ten min-
utes the supernatant liquid is poured on a
small filter which has been previously mois-
tened with hot water and then with alcohol.

The precipitate is treated with successive
quantities of alcohol until the filtrate comes
through colourless, and leaves no more than
the slightest stain when a drop or two are
evaporated on a watch-glass. The bulk of

the platinum double salt remaining in the

basin is transferred to a small weighed plati-

num or porcelain basin, and the small amount
on the filter is washed into the basin with
hot water. The liquid is evaporated to diy-

ness, and dried at 100° C. in the water-oven
until of constant weight. 442 '5 parts of the

precipitate correspond to 34 '02 parts NH3.

Example.—0'5 grm. ammonium sulphate

was distilled with soda, as explained above,

and the acid distillate on treating with
platinum chloride yielded 1'6785 grm.
PtCl, . 2(NH4)C1.

1-6785 X 34-02 X 100 ^^g.g^
442-5 X -5

Carbonic acid is easily recognised on adding
calcium chloride solution to the ammonia.
The resulting precipitate of calcium carbonate

may be filtered oil, washed, and dissolved in

normal acid. The excess is titrated back
with alkali.

1 c.c. ^ acid = 0-022 grm. COo.

The analysis of liquid ammonia as used in

freezing machines is generally restricted to

the determination of the non-volatile residue,

which consists chiefly of an oil containing

pyridine, acetonitril, alcohols, and mineral

matter. A. Lange and J. Herz * take 20 to

50 grms. in a tared Erlenmeyer flask fitted

with a stopper having two perforations for

a potash tube and a bent glass tube ; the

latter being closed and the former open, all

the ammonia must pass through the potash

tube. After about three hours at the ordi-

nary temperature most of the ammonia will

have escaped. The temperature is raised to

40° C. and dry air free from carbon dioxide

passed through, and the whole apparatus

after closing the tubes is weighed on cooling.

Unfortunately small quantities of the organic

residue are carried away mechanically by the

escaping ammonia. H. von Strombeck t con-

siders that the explosions which occur occa-

sionally in refrigerating plant are due to these

organic Impurities and proposes to destroy

them by passing the dry ammonia gas through

sodium kept in a liquid state.

In the ordinary commercial liquid ammonia
the non-volatile residue, including the mois-

ture which is retained by the potash, is about

1 -3 per cent.

Ammomum Acetate, CH3 . COONH4.

—

This salt is prepared by saturating glacial

acetic acid with ammonia gas. The crystals

obtained by this process have an odour of

acetic acid. They are exceedingly soluble in

water and alcohol, but do not deliquesce in

the air. A solution of ammonium acetate

may be made by neutralising acetic acid with

ammonia. On evaporation of the mixture
• Journ. Soc. Chem. Ind., 1897, p. 467.

t Ibid., 1892, p. 736.
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ammonia is expellol, and the acid acetate- ur

diacct.ite is prixluceil.

Ammonium acetate has been reconmicnded

as an aiUlilion to the djc-bath in the dyeing

of wiK)llen gcKxls with alizarin.

Tlie crystals, if pure, are completely volatil-

isecl nil healiny.

Ammonium Carbonate, (NH^jjCOj. H,0.

—

The normal salt is a very unstable body. It

separates out as a crystalline powder when
ammonia gas is passed tlirough a concen-

trated solution of commercial ammonium
•carbonate. On exposure to air the crystals

lose ammonia and become opaque, forming

acid ammonium carbonate. On merely dis-

solving the salt in water the same reaction

takes place, and the acid carbonate results.

Ammoiiium Carbamate, COJqj^jj .

—

When drj' carbonic acid gas and ammonia
§as are brought together this substance is

eposited as a white saline mass

—

CO,+2NH3 = COJ^'H|j^

It is the ammonium salt of carliamic acid,

CO
j
j\«*. It smells strongly of ammonia,

and voUtilises at IKCC. On dissolving in

water it is converted into normal ammonium
carbonate

—

Ammonium Sesquicarbonate, (NHjjHCOs

+ CO
j ?jyi - Sal volatilt, Halt ofhartshorn,

Commerrial carbonate o/ammonia. This salt

is formed by the putrefaction of nitrogenous

substances like urine. In former times it

was obtained bj- the dry distillation of hide

clippings, bones, or horn, hence the name
salt of hartshorn (and spirit of hartshorn

for ammonia water). At the present time

eommercial ammonium carhooalt is manufac-

tured on the large scale by heating a mixture

of ammonium sulphate and chalk in cylin-

drical cast-iron retorts. The vanours are led

into cooling chambers and condensed. The
crystals are deposited as a white semi-trans-

parent fibrous mass, and the vapours of un-

condensed ammonium carbonate and ammonia
(which is always present) are condensed in

sulphuric acid. The crude ammonium salt

when removed from the cooling chambers
still contains tarry matters, from which it is

purified by sublimation in iron pots placed in

hot water. The sublimate smells of ammonia
and is very soluble in water. It is really a

Bes(|uiiarl>onate of ammonia and may be con-

sidered a mixture of equal molecules of ammo-
nium bicarbonate and ammonium carbamate,

OH CQ j
NH,

ONH. + ^"
I
ONH»CO

When the silt Is dissolved in water the
ammonium carbamate is deconi]K)sei) ( r.

A>lMO>'llMC'ARB.*M.\TE),thenonnalcarlKma'e

and eventually the bicarboiuite of ammonia
being jiniducctl. The crystah of commercial

animoniuui carbonate smeU of ammonia, and
al»orb moisture and carbon dioxide from the

air, the ammonium carbamate being thdc con-

verted into bicarlwnate of ammonia. If ant

volatile be dissolved in concentrated ammonia
solution, crj'stallinc plates oi nornia! ammo-
nium carljonate separate out. On treating

with alcohol, the latter salt is dissolvcjl, « liilu

the acid carbonate of ammonia remains un-

dissolved. Commercial ammonium carbonate

is used for scouring wool and for fixing alu-

minium mordants on cotton. It should dis-

solve in water, forming a colourless solution,

and when healed on platinum foil should

volatilise without tearing any residue. The
ammonia may be determined by the distilla-

tion method "with caustic soda"or by a<lding

an excess of normal sulphuric acid and titrat-

ing back with normal alkali, using methyl
orange as indicator.

Ammotiiitm liicarhonaie ; Acid Ammo-
nii/m Carbonate, NHjHC'Oj. — Ammonium
bicarbonate is usually prepared by passing

carljonic acid gas through a saturated a<]ueou3

solution of the sesquicarbonate. The ammo-
nium carbamate, on dissolving in water, forms

this normal ammonium carbonate which is

then decomposed, as shown by the equa-^

tion

—

CO
j S^nS + C0,+ H,0 = 2C0 }g"K„^

The salt forms small crystalline plates, which
dissolve in 7 or 8 parts of water. It contains

•21 to 23 per cent, of NHj, whereas commercial
ammonium carlxmate— i.e., the ses<juicar-

bonate—contains 31 per cent. NHj.
Ammonium bicarbonate does not smell

strongly of ammonia, and on exposure soon

loses all odour. It has been found in guano,

and is occasionally met with in brilliant

rhombic crystals in the purifiers of gas

works.
Ammonium Chloride, NH4CI. Sal Ammo-

niac. Muriate of Ammonia.—This is made
by absorbing the ammonia evolved during

the distillation of gas liquor, in h}"drocliloric

acid. Lead vessels should be avoided, as

lead is attacked bv hot hydrochloric acid.

The ammonium chloride solution is evaiio-

ratcd in wooden tanks, through which jwsses

an iron steam coil. When iron evaporators

are used it is necessary to keep the solution

just alkaline by the continual addition of

small quantities of ammonia, as a boiling

solution of ammonium chloride decomposes

slightly and becomes acid. The crude ammo-
nium chloride is drained and dried on plates,

and then freed from tarry matters and olbe»
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Impurities by sublimation from iron pots.

This product is the commercial sid ammomac.

Ammonixim chloride is also prepared by

addin" a slight excess of hydrochloric acid

directly to gas liquor. The solution, after

separation from sulphur, is evaporated to

crystalUsation. The crystals have an un-

pleasant smell, and are red or yellow in

colour. By dissolving this raw material m
water, passing the solution through a layer

of animal charcoal, and subsequently crystal-

lising, the so-called munaU of ammonia is

obtained. , ,. , » i

In the manufacture of sodium carbonate by

the ammonia process, ammonium chloride is

produced as a by-product. When concen-

trated solutions of ammonium sulphate and

sodium chloride in equivalent proportions are

mixed and evaporated, sodium sulphate sepa-

rates out, and ammonium chloride remains in

solution. , .,. 1

Aninioiiium chloride, on volatihsing, de-

composes into NHs and HCl, which re-

combine, on cooling, to form the original

substance. . ,

[/^es.—Ammonium chloride is used in sol-

dering, in galvanising iron, foriixing aluminate

of soda on the cotton tibre, and in dyeing

aniline black. .

Analij-iis.—The chemical examination gene-

rally consists of an estimation of the ammonia

by the distillation process, and the determina-

tion of the chlorine by titration ^vith ^
AgNOs, using potassium chromate as indi-

cator. J i 1 1 1,

Empyremnatic substances are detected by

their action in decolourising a dilute solution

of potassium permanganate.

Iron, which is detrimental to the employ-

ment of the salt in dyeing, may be estimated

by colour titration vrith potassium ferro-

cyanide, or, if much be present, by first

reducing mt\\ a little zinc and hydrochloric

acid, in order to convert all the iron into the

ferrous condition, and then titrating with

standard iwtassium permanganate.

Ammonium Chromate, (NH4)2Cr04, is

obtained in the form of long yellow needles

by saturating a solution of chromic acid

(CrOs) with ammonia. On igniting the

crystals, oxygen and ammonia are evolved

and chromium sesquioxide (CrjOs) remains.

Ammonium chromate is employed in calico

printing.

Ammonium Bichromate, (N'RilfirX),,

crystallises in large red crystals. It is

prepared by adding the requisite quantity

of chromium trioxide (CrO.,) to the normal

salt. According to J. Park's patent, calcium

chromate is treated with the necessary amount

of sulphuric acid to convert it into calcium

bichromate, and to this a solution of ammo-

nium sulphate is added. The whole is

filtered from calcium sulphate and evapo-

rated to the crystallisation point.

« , . i
COONHi TT nAmmonium Oxalate

j COONH4 '

"2"-'.^

This salt is prepared by saturating a solu-

tion of crude oxalic acid with crude caustic

ammonia, the solution is purified by filtration

or subsidence, and the clear liquid evaporated

to the crystallising point. The crystals of

neutral ammonium oxalate may be dissolved

in water, passed through animal charcoal and

re-crystallised, if a pure product is required.

Ammonium oxalate is used in calico printing.

The acid salt
| cqONHi

'^ formed by using

half the quantity of ammonia which had been

calculated as necessary to produce the neutral

salt. ^

,

,

Ammonium Sulphate, (NH4).,b04.—Am-

monium sulphate is produced in large (juan-

tities by treating gas liquor with lime in

continuous stills and absorbing the free

ammonia in dilute sulphuric acid. The solu-

tion is evaporated and the crystals fished out,

drained, and dried.

f/ses.—Ammonium sulphate is used 111 the

ammonia soda process, and in the preparation

of caustic ammonia and other ammonium
salts, besides being employed as a manure

Analysis.—The commercial salt is generally

moist, and the water should be determined by

drying a weighed quantity in a watch-glass at

110° C. until it ceases to lose weight. The

crystals often contain a Uttle/ree acid, which

may be estimated by dissolving a weighed

amount in water and titrating with ^
soda.

1 c.c. I NaOH = 0-098 grm. H^SOi.

The total amount of stdpkuric acid is deter-

mined by dissolving 0-5 grm. of the crystals

in water in a beaker, acidifying with hydro-

chloric acid and heating to the boiUng point.

An excess of a hot solution of barium chloride

solution is added and the precipitate left a

few hours to settle. A drop of barium

chloride is added to prove that all the sul-

phate has been precipitated, the super-

natant liquid is decanted and poured on a

previously well-fitted and wetted filter, i he

precipitate having been well washed with hot

water by decantation, is brought on the hlter

and washed until the filtrate ceases to give an

opalescence with silver nitrate solution. Alter

drying, the precipitate is detached from tlie

filter paper and transferred to a weighed

porcelain crucible, the filter paper being

Separately folded into smaU compass, wrapped

in platinum wire, and ignited, the ash being

added to the crucible. The crucible and its

contents are ignited, with free access of air,

and weighed when cold.
, , t» _

The weight of barium sulphate found (alter
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eiiVitracting the fUter aah) is converted into

Ixrrciitago of H^O^ as follows :

—

wt. BaS04 found x 100 x 98 ^^.„or>
wt. of salt taken x 233

When the percentage of HjSO. previously

fniind in titration is subtracted from the

total amount found by precipitation, the

quantity of combined HjSOj is ascertained.

The latter figure x -g^= percentage of com-
binwl SO^.
Die ammonia is determined by the distilla-

tion method. Ammonium sulphate is coni-

pklely decomposed and volatilised by ignition

un platinum foil.

1 he commercial substance sometimes oon-
t.iins ammonium thiocyanate, which is con-
sidered injurious to vegetation, hence if re-

quired for use as a manure the absence of this

D jdy should be demonstrated. A rough test

f . >T its presence is to pour a few drops of ferric

cliloride on to a small heap of the salt on a
watch-glass, when a red coloration of ferric

thiocyanate will be produced. The amount
may be approximately estimated by adding a
8 ilution of ferric chloride to about 3 grms. of
pure ammonium sulphate cry.'^tiils on which
u IS been dropped a definite amount of ammo-
nium thiocyanate solution from a burette, and
O'juiparing the colour developed by a like

weight of tlio crystals to be tested with the
same amount of ferric chloride.

Ammonium Sulphocyanide or Thiocyan-
ate, NHjC'NS.—The manufacture of this
eubstaiuc has lately assumed some import-
ance. It occurs in geis liquor to the extent
of 2 to 3 parts per 1000, and also in the spent
oxide which has been used in the purification
of coal gas. When an alcoholic solution of
anmionia is mixed with carbon bisulphide
and allowed to stand for some days, and then
tlie alcohol expelled by evaporating the mix-
ture to about one-third of its original bulk,
c ilourlcss crj'stalfl of ammonium thiocyanate
beparate out.

CSj -f 4NH, = NH4CNS + (NH^)^.

On the large scale the salt is made by sys-
tematically lixiviating spent oxide until a
solution containing about 2 per cent, of
ammonium sulphocyanide is obtained. If
FUtKoicntly pure, the liquid is evaporated
an<l, after separating the crystals of am-
monium sulphate, the mother liquor is

concentrated until ammonium sulphocyanide
crystallises out.

A Ix'tter method is the precipitation of the
mbstanoc from the 2 per cent, solution as
copinr sulphocyanide, Cu(CNS)2, a line white
]Ki\vder formed by the addition of a solution
of roppcr sulphate containing sulphurous
acid. By treating the precipitate with am-
monium sulphide, copper sulphide is thrown

down, and on filtering and evaporating tho
solution crystals of ammonium sulphocyanide
are deposited. The salt is very easily soluble

in water and in alcohol, from which it crystal-

lises in large deliiiuescentlamime. It is slightly

volatile in steam,hence its prcj-ence in the salts

of ammonia preijared by distilling gas liquor.

Tlic salt molts at 159° C, and on further

heating to about 170° is transformed into the

isomeric substance thiourea CS
j
yu'.

Annuonium sulphocyanide, as well as other
sulphocyaniiles, is emplo}'ed in dyeing and
calico printing.

Ammonium Vanadate, NHiVOj. —Vana-
dic acid occurs in combination with lead .md
copper in several rare minerals, such as
mottramile. It is extracttnl by means of hydro-
chloric acid, and the salt evaporated with
ammonium chloride when ammonium meta-
vanadate, NH4VO3, separates. This salt is

impure and, after re-crystallisation, is ignite<l,

the residue, VjOj, dissolved in ammonia, fil-

tered, and crystallised.

The salt forms a white crystalline powder,
which is sparingly soluble in water and
insoluble in alcohol. A solution of an alka-

line vanadate on agitation with hydrogen
peroxide and ether causes the aqueous solu-

tion to become violet in colour. On mixing
neutral ammonium vanadate with tincture of

galls a deep black colour is produceil which
does not, however, appear to w ixTni.uuiit.

Ammonium metavanadate finds application
in calico printing and cotton dyeing for the
profluction of black. One part of the salt is

sufficient to convert 270,000 parts of aniline

salt into aniline black, if a sufficient quantity
of potassium chlorate be also present.

Toerensen* recommends the use of a solu-

tion of 1 lb. of ammonium metavanadate in

10 gallons of water for producing a permanent
black on leather which has been tanned with
nut galls.

AMYL ALCOHOL or ISOBUTYL CAR-
BINOL, CiH,i(OH), is the chief constituent
of the fusd oU, obtained in the reotifii-ation

of potato spirit. It is a colourless liquid

possessing a peculiar penetrating smell ; it

dissolves in alcohol and ether, but is not
miscible with water, one part only dissoUing
in 50 parts of water. The sjwcific gravity is

0-8104 at 20°C., and the boiling point 132'' C.
It yields on oxidation valeric acid. In its

chemical properties amyl alcohol resembles
ethyl alcohol.

AMYLOID I'. CoTTOK.
ANALYSIS AND VALUATION OF

COAL-TAR COLOURS ••.Co.iL-TARCoLocBa.
ANCHUSIN f. Alk.\.vet.

ANIL '• -Aniline.

ANILEINE, an old name for Roaolan or
Hauitiiu.

• Joum. Soc. Chem. liuL, vol. i., p. lU.
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ANILIKE, CeHjNHj. Aniline was dia-

covered in the products obtained from the

dry distillation of indigo by Unverdorben in

1826. Knecht has recently shown that Hellot

had probably already discovered aniline pre-

vious to 1750. It was termed crystallin

by Unferdorben. About 1834 it was detected

in coal tar by Runge, who called it kyanol,

Zinin in 1840 prepared it by reducing

nitrobenzol with ammonium sulphide. He
gave the product the name benzidam. The
distillation of indigo with caustic potash

was carried out by Fritsche in the same
year. Among the compounds produced
was aniline, the name being derived from
the Spanish word at'iil meaning indigo.

A. W. Hofmann established the identity

of the above substances shortly afterwards.

After the discover}' of mauve by Perkin

in 1856 aniline acquired considerable com-
mercial importance.
Preparation.—For the production of aniline,

benzene is converted into nitrobenzene by
treatment with nitric and sulphuric acids:

—

CeHe -t- HNO3 = CeHs . NO^ + H^O.

The product is then reduced with hydro-
chloric acid and iron.

CgHsNOa + SH, = CsHjNHj + 2H3O.

When the reaction is at an end the aniline

is driven over by means of steam.

Properties.—Aniline is a colourless liquid

having a peculiar smell. It soon becomes
brown under the influence of light and air.

It solidifies in a freezing mixture and melts

again at - 8° C. When taken internally the

oil, which has a burning taste, is poisonous.

The vapour, when inhaled, acts similarly,

causing a dangerous illness (anili.^me), which
is not uncommon in aniline works. Aniline

has no action on litmus. One part of aniline

is soluble in 31 parts of water at 12 5°; it

dissolves in all proportions in a 50 per cent,

solution of aniline hydrochloride in water.

Aniline is easily soluble in alcohol and ether,

and itself dissolves sulphur, phosphorus, in-

digo, aniline blue, and camphor. It burns
with a smoky flame on ignition.

Ammonia expels aniline from its salts in

the cold, but on heating ammonium salts

with aniline, ammonia is set free. Aniline is

readily affected by chemical agents, its oxi-

dation under different conditions being of

great importance in the production of dye-
stuffs and in dyeing. A solution of bleaching

powder causes a solution of aniline to assume
a violet colour. A pine splinter turns yellow
when moistened with an aniline salt. On
adding a drop of aniline to sulphuric acid

and a little potassium bichromate, a red
coloration is produced, which eventually
becomes deep blue.

Aniline dissolves about 5 per cent, of water,
ifhich may be mostly expelled by distillation.

as it comes over with the first portion of the
distillate. Solid caustic potash removes the
last traces of water when agitated and allowed
to remain some time in contact with it. The
specific gravity of pure aniline at 15° C.

is 1'0268, that of orthotoluidine (methyl-
aniline is 10000. The so-called "aniline for

black" is almost pure aniline. The "aniline
for red " is obtained similarly to pure aniline,

from a mixture of 25 per cent, benzene and 75
per cent, toluene. After nitrating and reduc-

ing, a crude "aniline for red" containing
about 25 per cent, aniline and 75 per cent,

toluidine is produced. The specific gravity

of "aniline for red" is adjusted by adding
one or other of the amido compounds men-
tioned to obtain a mixture which will give

the required shade of red.

Impurities.—Commercial " pure aniline

oil" contains traces of insoluble hj-dro-

carbons, orthotoluidine, and sometimes
traces of sulphuretted hydrogen, nitro-

benzene, benzene, ammonia, and amido-
thiophene. A good sample should not
contain more than J per cent, of water.

Analysis.—The specific gravity is ascer-

tained by means of the specific gravity bottle.

To find the boiling point of a sample, R. J.

Friswell* proceeds as follows:—250 c.c. of

the aniline oil are distilled in a flask with side

tube through a condenser into a 250 c.c.

graduated cylinder. A few pieces of platinum
wire or fire-brick previously dropped into the
flask cause the liquid to boil more regularly.

The flask should be held by a clamp above
the side tube, directly over a small flame. A
good thermometer should be suspended by
means of a cork in the neck of the flask, the

top of the bulb being placed just below the

side tube. It is usual to take the tempera-
ture at which the first drop of distillate falls

off the end of the side tube.

The temperature of the ascending vapour is

carefully observed and recorded at the com-
pletion of every 25 c.c. {i.e., 10 per cent, of

the whole), any fluctuation being specially

noted. The temperature indicated by the

thermometer when the flask becomes just dry
is also of importance.

Insoluble oils may be detected by dissolv-

ing 10 c.c. in an equal volume of hydro-

chloric acid and diluting with water to 100

c.c. The best samples show only a slight

opalescence when thus treated, and the smell

of the insoluble oils, nitrobenzene, naph-

thalene, &c., is always distinguishable.

Friiwell also states that on violently shak-

ing the sample of aniline for a few minutes

the smallest trace of nitrobenzol may be dis-

tinguished by the froth assuming a distinct

yellow colour.

According to Liebermann and Studert the

» Thorpe't Dictionary of Applitd Chemi»try.

.Tourn. Soc. Dyer) and Col., 1899, p. 107.
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estimation of toater ia carried out at the same
time as the boiling point is determined. They
distil lOOc.c. unilineand collect the first lOc.c.

of tlie distillate. To this is added 1 c.c. of

BUturated salt solution, the mixture is well

shaken, allowe<l to settle, and the volume of

salt Solution read off. Aniline oil, containiiig

0-3 per cent, water, causes no increase in

volume of the salt solution, eonse<iuentIy

03 c.c. must always be added to the amount
of salt solution observed. The speoitit gravity

at 1.5° C. is taken on the remaining [wrl of the

distillate after removal of the water. This
varies in good oils from 1 02(i5 to 1 "OS". At
least 80 per cent, of the oil should boil within

4°C. of 183° C.

Sulphur compounds, if present, are evolved

as sulpluiretted hydrogen when the sample
is boiled. If during the distillation a

paper moistened with lead acetate exposed
to tlie vapour (not immersed in the oil) be
coloured light brown, traces of sulphur are

present. Should the paper be blackened,

the quantity of »ulphur is determined by
boiling a weighed amount of the oil, using a

reversed condenser and passing a current of

carbon dioxide through the apparatus, the gas

being bubbled through a known volume of -^
silver nitrate. The silver sulphide is filtered

off and the filtrate titrated with hydrochloric

acid. The difference is calculated to silver

sulphide and eventually sulphur.

Ihtermination of Aniline in Presence of
Small QuatUities of Toluidine and vice versft.

—The authors have adopted a method used
bj- Rcinhardt * for the estimation of aniline,

o- and p-toluidine in commercial aniline oil.

The method is founded on the following re-

actions :

—

Wlien a solution of aniline in dilute acid is

treated with a mixture of potassium bromide
and bromate it is converted into tribrom-

aniline, whilst o- and p-toluidine under similar

treatment yield dibromo derivatives. The
brominating solution is prepared from 480
grms. of bromine, 336 grms. potassium hydrate
(100 p. c), and 1 litre of water; the solution

is boiled for two to three hours and then
diluted to 9 litres.

In conducting an analysis 1'5 to 2 grms. of

the oil are dissolved in a mixture of potassium
bromide and hydrochloric acid eiiuivalenl to

100 c.c. of hvdrobromic acid (sp. gr. 1'46) and
1000 c.c. of distilled water, and the brominat-
ing solution isaddeduntil a reaction is obtained
with imtassium iodide and starch paper.
The brominating solution being standard-

isetl against pure aniline, the toluidine value
is obtained by multiplying the aniline value

lGO-5

S)3
by

• P. Dnlirlnerand W. Shrans, Joum. Soe. Chcm. Ind.,
18%, p. iaa ; Journ. Sac. Chtm. Ind., 1S03, !>. 931.

When an oil contains onl^' aniline and thv
two toluidines, and is free from water, one
titration gives the amount of the constituents

according to the following equation :^

X = 2-3777 vt - 1-3777 a,

in which a = weight of oil taken, x the amount
of aniline, < = value of the brominating solu-

tion calculated on pure aniline, and v = the

number of c.c. of brominating solution taken.

Then a - x = amount of toluidine contained

in the oil.

In the ease of toluidine containing small

quantities of aniline, titrate the bromine solu-

tion against pure toluidine and calculate the

93
aniline value t by multiplj'ing it by ,o,,.- It

is indeed preferable to designate the value of

the brominating solution in c.c. against pure
aniline as t, and against pure toluidine as T,

then the amount of aniline is given bj- tlie

equation

—

The method can also be employed for the

valuation of aniline hydrochloride, which for

the purpose of analysis must be drie<l over
sulphuric acid. The formula becomes

X = 2-5102 V T - 1-5102 A, - A.

X and V have here also corresponding values

to those given above. T is the value of tlie

brominating solution in pure aniline hydro-

chloride, and is obtained from the aniline
1-29-5

value t by multipl3'ing by -^o"-

The end of the reaction is detected by spot-

ting on starch-iodide paper. With p-tofuidine

it is lulvisable to run in tlic brominating solu-

tion slowly at the beginning and towards the
end ot the reaction. About 150 e.c. of tlie

brominating solution (1 litre = 8 gnus, of

aniline) are taken for a determination, the

readings being observed very carefull3- at
15° C.

Aniline Hydrochloride, Cf.HjNHj . HCl.—
Anilini: Salt. Tliis is prepared by mixing
100 parts of pure aniline with 1.33 jxarts

of strong hydrochloric acid in stoneware
vessels. The salt which crystallises out

is drained in a centrifugal machine and
dried. The acid used sliould contain mere
traces of iron, and be absolutelj- free from
copper, or the resulting salt will become
black.

.-^fter removing the crystals the aniline

remaining in the mother liquor may be reco-

vered by neutralising with lime or so<la.

Aniline hydrochloride forms large colour-

less crystals, easily soluble in water and
alcohol. The salt sublimes at 19-2' C.

It is used in large quantities in the djeing

and printing of aniline black.
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With platinum tetrachloride it forms a
double salt SiCeHjNH, . HCl) . Pt.Cl^.

Impurities—Aniline salt should be free

from sand and grit, otherwise the printing
machines may suffer injury.

In order to ascertain the purity or other-
\rise of the aniline from which the salts were
manufactitred it is necessary to obtain a little

of the oil in the free state. For this purpose
a little of the "salts" is decomposed by the
addition of caustic soda to tlie aqueous solu-

tion, and extracting the liberated aniline
with ether. After evaporating the solvent
from the ethereal extract, a few c.c. of the
residual aniline are then heated for some
time at 180° C. with an equal bulk of arsenic
acid solution and the resulting mixture ex-

tracted with boiling water. If toluidine were
present originall}', the aqueous solution is

coloured more or less crimson, according to

its amount. No coloration is produced if

the aniline be pure.

A practical test can also be made by making
up a small quantity of colour with the sample
salts and pure salts, printing off side by side

on a lent, steaming, &c. , and comparing the
results obtained in depth and purity of shade.
Aniline Sulphate, (CeH^NH^l.^HaSOj.—

This body is prepared in a similar manner to
the hj-droehloride. It is sparingly soluble in

water and in alcohol. In ether it is insoluble.

An unstable acid sulphate, C^HsNIIo . H .

H2SOJ, has been prepared.

ANILINE BLACK. An insoluble black

Eigment produced b}' the oxidation of aniline,

liscovered in 1834 bj- Runge ; composition
unknown. Three products of the oxidation
of pure aniline are distingtiished : — (1)

Ihneraldine or aznrine. The former is a
green coloured salt, the latter a blue coloured
base. It is insoluble in water but soluble in

alcohol. In concentrated H2SO4 it dissolves

with a violet -red colour. (2) Kigraiiiline

formed b}' further oxidation of emeraldine.

Its empirical formula is CsH^N, the molecular
formula being some multiple of this. The
base has a %aolet-black colour, but its salts

are greenish-black. It is insoluble in alcohol
but slightly soluble in aniline or phenol. In
concentrated H0SO4 it gives a violet solution,

being converted into sulphonic acids, the
alkaline salts of which are soluble in

water. By vigorous oxidation nigrani-

line is converted into quinmie (C6H4O0),
and bj- powerful reduction it forms jmra-
phenykne diamine, C,iHj(NHo)o, and diamido
diphcnylamine, NH(C'oH, . NHo),. Moderate
oxidation converts it into ungreenable Hack,
and moderate reduction into emeraldine,

these actions having an important practical
bearing. On boiling with aniline it is con-
verted into an insoluble indvline. (3) Vn-
greenabte black, formed by the oxidation of

nigraniline, is a black substance which con-

tains o.xj'gen in combination. It does not
form salts with acids but combines with
metallic oxides. Bj- mild reducini; agents it

is not converted into nigraniline Tjut into a
leuco (colourless) compound, from which the
black is regenerated on exposure to air.

Pure aniline gives the finest black by Oxida-
tion, but it is also most prone to the defect
of "greening." Orlhotoluidine produces a
\'iolet-black which does not readilj' become
green. Parafolvidine produces a dark yellow-
brown, xylidine (coml.) a dark olive-brown.
Paraphenylenediamine gives a brownish-black,
but a mixture of 1 molecule of this base with.
2 or 3 molecules aniline produces a good un-
greenable black (Monnet"s aniline black).
Other aromatic bases yield similar products on
oxidation

—

e.g., alpha-naphthylamine gives a
bro%niish-violet [v. N.\phthylamine Violet).

Application.—Aniline black powder, being
insoluble in all common reagents, can onlj- be
applied by printing processes. It is employed
to a limited extent in calico printing. When
used in dyeing processes, aniline black must
be produced upon the fibre by oxidation.
Wool dyeing.—Aniline black is" rarely used
on wool on account of the difficulty of satis-

factorily producing it on this fibre. This
is due largely to the powerful reducing
action exerted by wool fibre, which must be
cotmteracted by previous or simultaneous
oxidation of the fibre. As oxidants for

the fibre the following have been proposed—bleaching powder, potassium permanganate,-
and potassiumferricyanide. The dyeing takes
place hot with ingredients similar to those
used for cotton. Cotton dyeing. — Aniline
black is of great importance in cotton dj-eing,

a large number of patents covering various
details and methods of application having
been taken out since it was first successfully

-

applied in 1863. The essential ingredients in
an aniline black dye-bath are aniline oil, a
mineral acid, and an oxidising agent ; but
usually some metallic salt is also added,
certain metals — e.g., vanadium, cerium,
copper, manganese, and iron—having a most
remarkable effect in inducing the oxidation
of aniline. The action of vanadium salts is

particularly remarkable, 1 part of this metal
being sufficient to transform 270,000 parts of

aniline into black. The black is not produced
in the absence of free acid, but a mere trace

is sufficient to induce its formation. As
oxidising agents, chlorates and chromates are
the most usual, the metallic oxides serving as

oxj'gen carriers. With a given proportion of

ingredients the formation of the black is

accelerated by raising the temperature or

by increasing the concentration of tlie bath,

ftacticall}', however, the black must be
develope<l slowl}-, since there is otherwise

great loss through precipitation of the black

in the dye-bath, and superficial fixation cau: es
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the dyed fibre to "rub oflF" biully. Both
colli and warm processes are use<l, but when
dje<l in a warm solution the bath is used

niore dilute and the amount of oxidising

agent reduced. Another method frequently

enipluyed is to dye in a cold solution and
eu'istHjuently steam, the utility of the steaming

l>einy based upon the fact that a black pro-

duced at an elevated temperatuie does not

green so readily as one dyed entirely in the

cold. A fourth proces.s is to pad in a cold

concentrated solution and then develop by
nt'eing or steaming. In many processes the

black undergoes a supplementary oxidation

after the actual dyeing operation ; the object

uf this, which usually consists in a treatment

with chriiniic acid solution, is to convert the

readily greenable niyraniline into ungreenahU

hiaek.' After the completion of the process

the blacks are always soaped, and sometimes
oile<l. When properly dyed, aniline black is

an extremely permanent colour, being prac-

tically unafl'ected by the light or by acids,

alkalies, milling, &c., &c. It is, however,
subject to certain defects, viz.:—(1) The fibre

is frenuently (but by no means necessarily)

injuriously affected in strength either by the

use of too strongly acid solutions or by the

pr'xluction of oxj'cellulose ; (2) the colour is

apt to " rub off" on account of superficial

fixation ; (3) many aniline blacks become
green on treatment with acids (particularly

sulphurous acid) for reasons already specified.

When prepared by means of a cliromate,

aniline black always contains chromic oxide,

anil may therefore be topped with mordant
dyes, which process reduces the liability to

rub. Another process, which also serves to

produce very fast blacks, is to dye a medium
shade with aniline black and then top with a
ilirect cotton colour, which may De fixed

either bv a subsequent chroming (e.g., benzo-

chrome Vl.ick) or by diazotising and develop-

in); ('-.'/., ili;nniiie black R 0).

ANILINE BLUE >. Spirit Blue.
ANILINE BROWN r. Bismarck Bbows.
ANILINE GREEN >•. Aldehyde Gbkbn.
ANILINE ORANGE. Victoria orange,

Vicloria ij'J.loir, Kii'jlish yellota, Sa/ron sub-

slitnle. A nitro compound. Mi.rture of
potassium (or ammonium) salts of dinitro-

ortkocresolanddinitro paracresol. 1869. Red-
dish-yellow powder, soluble in w-ater. In
concentrated H^04, light yellow solution.

On heating the powder the potassium salt

deflagrates ; the ammonium salt burns quietly.

ApyAicatum.—An acid dye. Dyes wool
anil silk orange in an acid l)ath. Little used
in dyeing. Kniployed for colouring butter,
liqueurs. &c.

ANILINE PINK. Old name for safranine.

ANILINE PURPLE. Old name for roso-

Ian.

ANIUNE RED .. Ma.-.exta.

ANILINE ROSE. Old name foTsafraniiM.

ANILINE SPIRITS r. Tin Spirits.

ANILINE VIOLET. Old name for roto-

"aniline YELLOW (U. * H.). Spirit

ycUow (j (Iv.) (L'.K.). An azo compound.
Amido azcitt)izent hydrochloride. 1861. St««l

blue crystals, slightly soluble in water with
a yellow colour, the solution being gradually

decomposed on boiling. In concentrated

H-SO^, brown solution, becoming red on
dilution.

Ap/ilication.—Not used in dyeing. Used
in the premration of acid yellow and induline.

Employetl also in colouring lakes, &c.

0-ANISIDINE, C6H«<^|*^»jj^. -Ortho._

anisidine is a colourless liquid iKiiling at

22(5'.5''C. obtained by the reduction of ortho-

nitranisol, C8H4 <C. n CH • *^''' "^'^^ ""^

hydrochloric acid.

ANISIDINE SCARLET. Anisol ,-(d. Aa
azo compound.

Orthoanisidint — B(ta-nafJuholinono-
sulphonic acid S

1878. Brownish-red powder. Cherrvred
solution in water. In concentrated BLSO4,

magenta-red solution ; cherry-red on dilu-

tion.

Application.—An acid dye. Xow little

used. Dyes rccol and silk "bright red from
an acid IkUh.

ANISOL RED r. Asisidise Scarlet.
ANISOLINE (Mo.). Rhodamiiu SB (B.)

(S.C.L). A phthalein derivative. Ethyl
ether of Itlra ethylrhodamine hydi-ochloride.

1892. Brown-red powder, giving \-ioIet-red

solution in water. Soluble in alcohol, with
fluorescence. In concentrated H^SOj, green-
ish-yellow solution, becoming re<l on dilu-

tion.

Application.—A basic colour. Dyes irool,

silk, or tannin mordanted cotton a brilliant

bluish-re<l. The colour is fairly fast to light.

ANNALINE is an artificially preixired
calcium sulphate used by paper manufao-
turcrs.

ANNATTO is the pulpy part of the .-eeds

of Bi.ra orellana. It is produced chiefly in

Cayenne and Martinique, and is imp»irted in

dry cakes or pulpy masses of a peculiar odour.
In India it is use<l to a considerable extent
for dyeing pink or salmon colours on silk or
cotton, and, in conjunction with safflower,

for oranges and scarlets. It contains a
colouring matter, hixin, which is now mainly
used for colouring butter, cheese, and var-

nishes.

Material dyed with annatto yields a bright
blue colour on spotting with strong sulphuric
acid.
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ANTHRACENE-

CnHio = C6H4<
I

>C6H4.

This substance was discovered by Dumas and
Laurent in the highest boiling fraction of

coal tar. The yield of hydrocarbon is about
0'3 per cent, of the amount of tar operated

on. Another source of anthracene is the tar

obtained in the manufacture of illuminating

gas from petroleum residues when the latter

is dropped on to red-hot pumice.
Prejxtration.—The " green grease " of the

heavy portion of the coal-tar distillate becomes
semi-solid on standing, owing to the deposi-

4ion of crystalline bodies. The latter are

separated by filtration in bags, which are

eventually hot pressed. As the liquid por-

tion still contains some anthracene, it is

re-distilled and again separated as above.

The pressed cakes, which contain 25 to 40
per cent, anthracene, are finely ground and
purified by agitating in iron vessels with
petroleum spirit. The insoluble hydrocarbon
IS sublimed by passing steam at 230° C. over
the melted substance. The sublimed anthra-

cene contains 50 to 60 per cent, of the pure
substance. The impurities are carbazol (10

to 12 per cent.), phenanthrene, naphthalene,

pyrene, chryseve, acridine, and high-boiling

phenols.

The substance is usedin this impure state for

oxidising into anthraquinone. If a purer pro-

duct be required, Perkin's method of purifica-

tion is resorted to. The crude substance is

distilled with a mixture of potassium car-

bonate, caustic potash, and lime. The
carbazol and phenols are thus retained, some
other substances are destroyed, hj'drogen is

evolved, and the distillate, after separating

phenanthrene by washing with petroleum
spirit, leaves a very pure anthracene. All

kinds of crude anthracene may be purified b}'

this method. .,

A peculiar paraffin having, like anthracene,

a high melting point and only sparinglj-

soluble in petroleum spirit, generally passes

through the pm-ification processes unaltered,

and is consequently present in the refined

anthracene.
Properties. — Anthracene crystallises in

beautiful white scales, having a splendid

violet fluorescence which is not visible in gas-

light. The melting point is 213° C, and
the substance boils Just above 260° C. The
crystals are sometimes yellow, owing to the

presence of crysogene, but are bleached on
exposure to sunlight, the anthracene sinnd-

taneously undergoing a molecular change and
decreasing in solubility.

It is sparingl}' soluble in alcohol and ether,

but readily soluble in liot benzol.

On oxidation by means of chromic acid,

or manganese dioxide and sulphuric acid,

anthraquinone, CiB.^<ii^,Q^C6'ii^, is pro-

duced.
Strong nitric acid produces the same sub-

stance, together with dinitroanthraquinone.

Concentrated sulphuric acid converts
anthraquinone into two isomeric disul-

phonic acids.

Chlorine and bromine readily attack anthra-

cene, forming substitution and addition pro-

ducts. Perkin treated anthracene with
chlorine on a manufacturing scale, and ob-

tained the crystallised compound dichlor-

anthracene, C14H8CU. This substance com-
bines with Nordhausen sulphuric acid, form-
ing a bright green solution which contains a
sulphonic acid of dichloranthracene. The
latter substance, on heating with sulphuric

acid, evolves sulphur dioxide, and a disul-

phonic acid of anthraquinone is formed

—

CnH6CIj(HjS03)2 + HjSOi
= ChHsOsCSOsHjs + 2HC1 + .SOj.

Estimation of Anthracene.—H. Bassett*
has devised the following method, which
differs slightly from the ordinary course of

procedure in that nitric acid is used,

the author claiming that the end product
(which is more or less brown in colour by the

ordinary process) is a pure yellow substance,

even when obtained from inferior samples.

The percentage of anthracene in a sample of

the commercial product is determined by
oxidising it to anthraquinone by means of

chromic acid, dissolving the product in sul-

phuric acid and precipitating with water ; the

associated impurities are either destroyed
during the oxidation or are converted into

sulphonic acids soluble in water.

One grm. of anthracene is introduced, with 45
c.c. of glacial acetic acid, into a flask connected
with a reversed condenser and heated to boil-

ing ; a solution of 15 grms. of chromic acid in 10

c.c. of acetic acid and 10 c.c. of water is then
added drop by drop to the boiling solution

during a period of two hours, and the product
is boiled for two hours longer and allowed to

stand overnight. The product is diluted with
400c.c. of water, allowed to stand for three

hours, filtered, washed with cold water only,

and dried on the filter in the water-oven. Tlie

quinone is then transferred to a flask Avith tlie

aid of a funnel having a short and wide neck,

and a glass rod, using a small wash bottle

containing 45 c.c. of glacial acetic acid to

rinse the filter paper, rod, and funnel. 2 '5

c.c. of chromic acid solution, and 10 c.c. of

ordinary pure nitric acid, of specific gravity

1 '42, are then added, after which the mixture
is boiled for an hour, using reversed condenser.

Next morning tlie product is diluted ^vitli 400

c.c. of water, allowed to stand for tlirce hours,

* Chem. iV>W'«, \ol. xxiii., I'p. 17&-179.
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filtered, washed first with colil water llien

M-ith lx)iliiig 1 por cent, alkali, and tiiially

with hot water. The (|iiiiione is then washed
into a Hat dish, dried at 100°, and heated for

ten minutes on a watorlmth with ten times
its weight of pure concentrated sulphuric

nciil. It is then left all night to absorb
moisture in a traj' of water covered with a
glass plate, diluted, filtered, washed with
water, boiling alkali and hot water, and
finally dried and weighed.
The same author * states that only pure

acetic acid, crystallising at 62° F., should lie

used, and that the oxidising mixturt.- should
not 1k' more than 15 days old.

Anthracene (Cj^H,,) forms on oxidation

anlhrn<iuinone (CuHjOo). 178 parts of anthra-

cene yield on oxidation 208 jiarts of antbra-
rjuinone.

In connection with anthracene testing,

B. Nickels t states that pure anthracene and
most of the hydrocarbons connected with it

in the crude state, when examined with the
spectroscope, aflord clear and continuous
spectra free from absorption bands. Certain
substances, however, also present with it in

that state, possessing very high fusing points,

exhibit deep and broad absorption bands.
The fonner bodies do not affect the crystal-

lisation of anthraquinone, as found by the
oxidation test; but the latter seriously inter-

fere with that property, and afford the so-

called objectionable "amorphous particles,"

which occur in greater or less ijuantity in

the anthnuiuinone obtained as above by the
chromic acid oxidation.

A lew grains of the sample to be examinc<l
arc jilaced in a test-tube, a little benzol
added, and warmed to dissolve the anthra-
cene. The mixture is made up to about 6 c.c.

with benzol, and filtered to remove water.
The spectroscope is fociissed, and the tube

of anthracene solution brought into close

proximity with the adjusted slit of the
spectroscope.

On looking through the solution with a
good l>ack light, absorption lines, if present,
are seen as tine bars crossing the spectrum.

Eilimation of Paraffin in Crude Anthra-
cene. — Heuslcr and Herde J proceed as
follows :—2 grms. of the substance in a flask

of 150 c.c. capacity are treated with 25 c.c.

of fuming nitric acid, added drop by drop.
The lla.sk should be kept cool by means of ice

water, then uUowefl to stand at the ordinary
temper.iture until all tlie anthracene is dis-

solved, after which it is heated in the water-
bath until the paraffin melts. After cooling,
t'lo liiiuid is filtered through an asbestos filter,

and tiie paraffin on the filter washed with
fuming nitric acid until the filtrate dissolves
in water without any turbiditj-. The washing

• Chrin. Xnrt, ISW, p. 157 t/6i<f., vol. xll., p. 58.

t Joum. Stc. Clum. Jnd., 1695, p. 828.

is then continued with wat«r nntil the filtrat«

is neutral. FimiUy, the paraffin is washed
with alcohol and diss<jlveil in wann ether,

and the filtrates collect^.^l. After evajKiration

of the solvents, the residual paratlin is dried

until of constant wci>;lit.

ANTHRACENE BLUE S > Ali/.akin

Bl.l K s.

ANTHRACENE BLUE WB (B.). An
anthracene derivative. IltxaoxyaiUhra-
quinone,

C,H(OH),<j,Q>C.H(OH),

1891. Probably identical with hrilliarU ali-

zarin cyanine 3 (By.). Blue-black i>a.ste,

insoluble in water. Soluble in alcohol with
a re<l colour, ha\nng a yellow fluorescence.

In concentratetl HJSO^, violet-blue solution,

with brownish-red fiuorescence.

Application. — A mordant dye. Dvea
chrome - mordanted irool, silk, or cotton

greenish-blue. With alum mordant, gives-

blue shades. Mark WCi gives the i^reenest

shades, W B navv blue shades, \V N some-
what redder sha<lcs, and W R much redder
sluules.

ANTHRACENE BLUE WG (B.). I'ro-

balily isiinui I. Willi tile alxive. 1S91. Blue-
hhuii |i.islr. sc.hiljle in l»oiling water with a
violet -lilue colour. In concentrated H.^SO«,

red-brown solution.

Afifilication.—As anthracene blue W B.

With chrome mordant greenish - blues are
proiluced. Witli alum nmnlant pure blues.

ANTHRACENE BLUE WR (B.i. 1V>
bably isomeric with anthracene blue W B
and"WG. 1891. Black-brown pa-te, in-

soluble in water. Soluble in alcohol with a
red colour, having a yellow fluorescence. In
concentrated H._,S04, violet-blue solution, with
brownish-re<l fluorescence.

ApfJicalion.—As anthracene blue W B.

Gives dark blue sliadcs with chrome mordant.
Violet sliailcs with alum.

ANTHRACENE BROWN (B.) (Bv.) (M.)
(B.A. Co.). Alizarinhrou-nOi.),Anthi-arialliJ.

An anthracene derivative, Tri oxynuthra-
miinone, being isomeric with anthra))urpurin,
navopurpurin, and purpurin. Constitution

—

CoH4<^,^^>C9H(OH),. 1877.

Anthracene Brown Powder.— The
sodium salt of the above. Dark brown
paste or p<nvder, the former insoluble, the
latter soluble in water. In caustic sinla,

greenish - blue solution. In concent rate<l

H5SO4, brownish-red solution ; precipitates

as l)rown flocks on dilution.

Application.—A monlant dye. Gives with
chromium, ilrab to dark brown shades ; with
aluminium, yellowish - browns ; with iron,

black-browns. Wool dyiing. — Used only
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Orthonilro henzidine<^
,

"Hith chromium mordant. Applied in a bath
slightly acidified %vith acetic acid. Largely
employed, and produces extremely permanent
colours. Silk dyeing.—Used with aluminium
anfl iron, as well as with chromium mordant.
CottvH dyeing.—Not much employed, but
gives very good results.

ANTHRACENE CHROME BLACK F,

FE, 5B (C). 1899. Acid mordant dyes,

producing with chrome mordant very fast

blacks.

ANTHRACENE DARK BLUE (B.).

Application.—A mordant dye. Produces
dark indigo shades on chrome - mordanted
xcool.

ANTHRACENE GREEN v. Coerulein.
ANTHRACENE RED (S.C.L) (By.) An

azo compound. Sodium sail of

^Salicylic acid.

^Alphanaphthol sul-

phonic acid N W.

1892. Brownish-red powder, soluble with
difficulty in water with a red colour. In
concentrated HoSOj, carmine-red solution,

giving a brownish-red precipitate on dilution.

Application.—An acid dj-e, which forms
compounds with metallic mordants. Dyes
chrome-mordanted wool in an acid bath a red
shade, fast to milling and light.

ANTHRACENE VIOLET v. G.^llEin.

ANTHRACENE YELLOW BN (C.) v.

Chrome Yellow D (By.).

ANTHRACENE YELLOW C (C). An
azo compound. 1892. Yellowish - brown
powder. Soluble in water or alcohol with
brownish-yellow colour. Concentrated H„S04
gives a violet solution with evolution of HCl.
On dilution reddish-violet ppt., changing to

greenish-j'ellow.

Application.—An acid dye, forming lakes

with mordants. Dyes unmordanted or chrome-
mordanted wool j'ellow from an acid bath,

producing shades fast to light and (with

chrome mordant) fast to milling.

ANTHRACENE YELLOW GG (C). An
azo compound. 1892. Greenish - yellow

powder. Soluble in water or alcohol with
greenish-yellow colour. Concentrated HoSOj,
brownish-red solution, on dilution changes to

purplish-brown.
Application.—An acid dye, forming lakes

with mordants. Dyes as anthracene j'ellow

C, givint; much greener (less browm) sliade.

ANTHRACENE YELLOW PASTE (By.).

An oxy ketone derivative. Dihrom dioxy-

methylciimanne. 1889. Dirty white paste,

very slightly soluble in water. In caustic

soda, bro^vnish-vellow solution. In concen-

trated HoSOj, 'brownish - red solution with
evolution "of HCl. On dilution light yellow

ppt.

Application. — A mordant dye. Dyes
chrome- mordanted uvol greenish-yellow.

ANTHRACITE v. Coal.
ANTHRACITE BLACK B (C). Phenyl.

ene black (P.). An azo dye.

Alpha-naphthylamiiie

,, , i.,! . „ / disulphonic acid.
Alpha-naphthylam%nt<^ „. , •^,

^Viphenylmetaphenyl-
ene diamine.

1889. Black powder, giving violet solution

in water. In concentrated H.,SOj, black solu-

tion giving greenish-black ppt. on dilution.

Application.—An acid dye. Gives blacks

fairly fast to milling when d3'ed on irool

from an acid bath. Faster to milling when
saddened with fluorchrome.
ANTHRAGALLOL!'.Anthrace.\eBrown.
ANTHRAPURPURIN. Isopur/mrin. Ali-

zarin GD (B.), Alizarin RX (M.), Alizarin

SRF (L.), Alizarin SC (B.A.Co.), Alizarin

SX (B.), Alizarin SX extra (By.). An anthra-

cene derivative. Tri oxyanthraqninone,

CO
C6H3(OH)<pQ>C6H2(OH ).,

1873. Brownish-yellow (usually 20 per cent.

)

paste insoluble in cold water, slightly soluble

in boiling water. NaOH ; blue- violet solu-

tion, bluer than alizarin. In concentrated

H2SO4, cherry -red solution, orange - yellow

ppt. on dilution. The dry substance melts at
300° C.

Application.—A mordant dye. Applied in

exactly the same way as alizarin, but jiro-

ducing slightly yellower shades (see also

Alizarin).

ANTHRAQUINONE, C6H4<pQ> Cs H,.

This substance is formed by the oxidation of

anthracene (q.v.). It sublimes in shining

yellow needles, melting at 273°. Anthra-
quinone is soluble in hot benzene and in

nitric acid. It is a very stable compound,
not easily oxidised.

ANTHRAQUINONE BLACK (B.). 1899.

A sulphide colour probably allied to Vidal

black.

ANTICHLOR. This term is applied to

any substance which is used to remove free

chlorine adhering to the fibres of linen,

cotton, and wood pulp after bleaching with
hypochlorite.

For this purpose sodium hyposulphite {q.i'.)

is largely employed. Its action depends on
the fact'that in the presence of chlorine, sul-

phuric acid and sodium chloride are formed.

Both substances thus produced are easily

removed by washing.
The following substances have also been

used :

—

Calcium sulphide, made bj- boiling

milk of lime with sulphur ; stannous chloride

in hydrochloric acid, the free acid being

afterwards neutralised with sodium car-

bonate ; hydrogen peroxide.
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ANTIDOTES FOR POISONS commonly employed in Industry.

In all cases of poisoning the safest plan is to immediately administer an emetic consisting

of two taljlfsjjoonfuls of mustard in one pint of warm water. A scruple ( 1 "23 grni. ) of sulphalo
of zinc in warm water may bo used as an emetic.
discharged, the following antidotes may be given :-

After the conlenli of the stomach hait I'cen

POISONS. ANTIDOTES.

Oil of Vitriol or Snl/ihuric Acid,
Muriatic Acid orHydrochloric Acid,
Aqua Forlis or Xitric Acid,
Aqua Regia,
Ozalic Acid

Caustic Soda,
,, Potash, ....
,, Ammonia,

Potassium Carbonate, .

Sodium Carbonate,
,, Silicate

Pnissic Acid or Hydrucyanic Acid,
The Cyanides, ....
The Sulphocyanldes, .

Oil of Bitter Almonds,
Nitrobenzol, ....

Arsenic and its Compounds,
White Arsenic, .

Fowler's Solution,

Soluble Oxalates,
Oxalic Acid,

Carbolic Acid,

Sugar of Lead or Lead Acetate,
Lead Compounds,
Barium Compounds, .

Corrosive Sublimate or Mercuric Chloride,
Xitrale of Mercury, . . . .

Silver Nitrate,

Chromic Acid,
Chromates, .

Chrome Colours,

("Give Chalk, Bicarbonate of soda, Whit-
inij. Carbonate ofMar/iie^a, or Piaster
scraped from a wall, powdered and

1 stirred up in a small amount of w.iu r.

Afterwards give milk, white of egg,
[ or sweet oil.

I

Give uxirm xcaltr to produce vomiting,
! then dilute vinegar or lemon juice,

^ followed by large draughts of milk,

or some sweet oil.

Pour cold water upon the head, apply
y mustard to the soles of the feet, keep

the patient awake by shaking.

/The emetic may contain a table.'poonful

of salt besides mustard; then follow
with sweet oil, milk, or butter.

Dialyscd iron or ferric hydrate (preci-

pitated from ferric chloriile by slight
excess of ammonia and filtered) may

V follow the emetic.

Give Chalk, JVhiting, Magnesia, or
Plaster in water, or Lime tcater,

and then castor oil.

Give Flour and Water.

Give Epsom Salts or Glauber's Salt at
once, and afterwards an emetic of zinc
itulphate if obtainable, or mustard.

/Give plenty of milk or white of egg in

\ water ; then flour and water.

I Administer common salt dissolved in

) water at once; then afterwanls a
') mxstuiil emetic, followed In- drnughls
' of milk.

Give grue', arrowroot, and starch jiaste.

Give chalk mixed with ipater.
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POISONS. ANTIDOTES.

Tartar Emetic,

Ether, .

Petroleum, .

Benzol,
Strong Alcohol, ,

Fruit Essences, ,

Chloroform, .

Chloral Hydrate, ,

Laudanum, .

Morphine,
Opium, .

Give v;wm icater to cause vomiting,
then doses of strong tea or decoction

of barl:

Apply cold water to the head, plenty of

fresh air, keep the patient awake,
employ artificial respiration.

[Give strong coffee, keep the patient awake
by means of flips with a towel or

For gaseous nitrogen oxides use vinegar or small quantities of dilute acetic acid as strong

as can be taken.

In every instance of suspected poisoning at once give the mustard emetic mentioned above,

then employ the antidote (except with silver nitrate, give common salt first, and with lead or

barium compounds give Glauber's salts first).

ANTIFEBRIN v. Acetanimd.
ANTIMONY, Sb = 120. Antimony usually

occurs native in small quantities, but in

Sarawak, in Borneo, large masses are found.

Combinations of the element with arsenic and
sulphur are its principal sources. Antimony
is tri- and penta-valent. It resembles phos-

phorus and arsenic in some respects ; but it

also has metallic properties. Both the
element and its compounds are poisonous.

Antimony forms a bluish-white crystalline

brittle mass of 6 '8 specific gravity. It is a
constituent of many important alloys, and
some compounds of the substance are used in

pharmacy and dyeing.

Antimony forma the following compoondB
with oxygen :

—

Antimonjr tetrozide,
SboO,

Antimony pentoxld«,
SbiOs

{Hypoantunonioos add,
HjSbjOs.

( Antimonic acid,

J HSbO,.
1 Metantimonic acid,

1. HiSbiO:.

Antimony Triojride, antimonious oxide,

SbjO,, is found native, and can be prepared
by heating antimony in air. It may also be
obtained by mixing hot solutions of antimony
trichloride, and sodium carbonate. It is a
greyish-white powder, which becomes tem-
porarily yellow on heating ; it melts at a red
heat, and maj- be sublimed out of contact

with air. It is very sparingly soluble in

water, is insoluble in nitric acid, but dissolves

in hydrochloric, sulphuric, and tartaric acid,

and in caustic alkalies.

The application of antimony salts in dyeing
is limited to the salts of antimony trioxide,

and these are employed exclusively in the
dyeing and printing of cotton and linen.

Their usefulness is based on the fact that

tannic acid forms a lake with antimony
trioxide, which is insoluble in tannic acid.

Faster colours are obtained with antimony
tannate than with tannic acid alone. Anti-
monious oxide is used in the preparation of

tartar emetic.

^hfi-i dissolves in an alkaline solution of

glycerin. In this form it is used as a mor-
dant for cotton. The solution should be free

from sulphide of antimony, otherwise the

colours lose brilliancy. The addition of

hydrochloric acid precipitates the yellow
sulphide of antimony if present.

Antimony Pentoxide, Sb^Oj, is formed by
gently igniting metantimonic acid. It is a
yellow amorphous substance soluble in hydro-

chloric acid. By continued ignition the sub-

stance loses oxygen, and the compoimd Sb204

(antimony tetroxide) is produced.
Antimonious Acid, HSbOj.—On the addi-

tion of caustic alkalies or carbonates of the

alkalies to solutions of antimony salts, anti-

monious hydroxide (HSbOj) is precipitated,

and this is converted into antimony trioxide

on boiling. The acid is soluble in excess

of caustic potash or soda. It acts both

as an acid and as a base. In the latter

capacity it is both mono- and trivalent ; in

the monovalent condition it is considered to
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be combined with oxygen, forming the mono-
ralent radical antimonyl (SbO).

The salts which antimony forms with acids,

when soluble in water, redden blue litmus,

and possess a very disagreeable metallic taste.

They are dissociated by water, antimony tri-

oxide being thrown down, and an acia salt

remaining in solution.

Sulphuretted hydrogen precipitates from
aciditied solutions of the salts orange-red
antimonious sulphide (ShjSj), which is

soluble in alkaline sulphides.

Antlmonic Acid, HSbO,, exists in two
modifications, distinguished by different

basicities. Antlmonic acid obtained by the
action of nitric acid on the metal or by
adding an acid to potassium antimonate is

a white powder almost insoluble in water.

It gives rise to a series of neutral salts having
the general formula MSbO,.
Metantimonic Acid, HjSb207, is obtained

by the decomposition of antimony penta-
chloride by water. It is more soluble in

water than antlmonic acid, and Is di-

basic, forming unstable salts of the general
formula M^Sl^O, and MoSK.Oj. The alkaline
metantimonates are crystalline, whereas the
antlmonates are amorphous. The acid met-
antlmonate of potassium, H^KjSbjO, 'BHjO, is

used as a test for sodium compounds, with
which it forms a precipitate having the com-
position NaHSbOs . SHjO.
Antimony Trichloride, SbClj, is obtained

by the action of chlorine upon the metal or
by dissolving antimony trloxide in hydro-
chloric acid. It is a Ught yellow deli-

quescent mass, and is dissociated by water
according to the equation

—

SbOj + HjO = SbOCl -I- 2HC1.

Antimony Fluoride, SbFlj, is obtained by
dissolving antimony trloxide in hydrofluoric
acid. The salt forms colourless rhombic pyra-
mids, which are deliquescent; bj- dilution
with water it is not decomposed ; on evapo-
rating the solution, without excess of hydro-
fluoric acid, a basic fluoride is obtained.
Antimony fluoride attacks glass and metals,
except lead and platinum. It is kept in
wooden casks.

Antimony fluoride forms crystalline double
salts with one, two, or three equivalents of
the fluorides, chlorides, and sulphates of the
alkalies.

Antimony Sodliun Fluoride, SbFsNaF,
has been brought Into the market by R.
Koepp & Co., in Ocstricli a. Rh. (Germany),
under the name of double aniimcmy fluoride.
It crystaUises in trlclinlc prisms, and is

readily soluble in water ; 100 parts of cold
water dissolve 63 parts of the salt, and 100
parts of hot water 166 parts. The solution
can be diluted without dissociation. It has a
.•lightly acid reaction, and corrodes glass and

metals. The salt contains the equivalent of

66 per cent. SbjO,, and 658 grms. are equi-

valent to 1000 grms. of tartar emetic.

Analysis.—Gottlieb Stein* gives the fol-

lowing methods of analysis :

—

Qualitative—
On the addition of potassium ferrocyanide

solution to the solution of double fluoride of

antimony, no indication of Iron should appear

;

on the addition of barium chloride solution

containing hydrochloric acid, there should be
no precipitate of barium sulphate. Quanti-

latit-e—05 grm. of double fluoride of antimony
is dissolved in hot water, and then a drop of

phenolphthalein solution and ammonia are

added, until the liquid shows an alkaline

reaction. The antimony oxide Is rapidly

precipitated, and, after washing three times

by decantation, transferred to a filter, washed,
dried at 110° C, and weighed ; it is then
washed again, dried at 110° C, and weighed.

The commercial article is almost cliemlcally

pure.

Antimony Fluoride and Ammopium
Sulphate, In the form of a double salt,

SbF.,(NH,).,S04 {AiUimony salt), and sevei-al

similar compounds, are sold as substitutes for

tartar tmetic. The substance forms wliite

crystals easily soluble in water (14 parts dis-

solve in 10 parts of water). The aqueous
solution has a strong acid reaction, and cor-

rodes glass and metals. Compared with tartar
emetic It contains about 10 per cent, more
available antimony. The solution is un-
affected by dilution.

According to W. P. Thompson's patent t
for preparing compounds of antimony fluoride

and alkaline sulphates ha\-ing the general
formula 2SbF3 . M„S04, and containing a
larger amount of antimony than any similar
double salt hitherto known, antimony oxide
is dissolved in hydrofluoric acid, and the
requisite quantity of alkaline sulphate stirred

into the wanneci solution. On cooling, the
double salt crystallises out.

Antimony and Potassium Double Oxalate,
SbK3(C20j3-h4H20.—This body crystallises

in fine needles, and Is easily soluble in

cold water. The solution, however, quickly
decomposes, an insoluble basic oxalate of

antimony being precipitated. The substance
is prepared by dlssomng antimony trloxide
in acid potassium oxalate.

It has been stated that antimonj- double
oxalate, although containing only 25 per cent.

Sb.,0;„ can replace an eiiual weight of tartar

emetic which contains 43J per cent, of anti-

mony oxide, as it yields Its antimony more
readily to the fibre. This is not generally
conceiled.

Aiialysis.—The antimony In oxalate of anti-

mony and other antimony salts may be deter-
mined :is in tartar emetic. Hart's process,

• Chnn. Zeit., ISS7, No. S4.

t Joum. Soc. Chem. Ind., 1893, p. 785.
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however, does not give satisfactory results.

In such cases it is preferable to titrate an

alkaline solution of the salt with ^ iodine.

M. B. Setlick * adds a standard solution of

caustic soda to a solution of a weighed quantity
of the salt until a slight turbidity makes its

appearance. The amount of alkali used indi-

cates the frte, oxalic acid contained in the
sample. Phenolphthalein (on which antimony
oxide itself has no action) is now added along
with sufficient alkali to produce a red colora-

tion. This gives the amount of antimony oxide
present. Finally, in order to estimate the
percentage of alkali a fresh portion is preci-

pitated with ammonia, filtered, the filtrate

evaporated to dryness, calcined, and the
residue of alkaline carbonate titrated with
H. sulphuric acid. This simple process in-

variably gives good results.

Tartar Emetic, (SbO)KC4H4 0e + iHjO,
potassium antimony tartrate, is obtained by
boiling antimonious oxide with cream of

tartar. It forms octahedral crystals which
lose water on exposure to the air. The crys-

tals dissolve in about 15 parts of water at
15° C. and in about 2 parts of boiling water.
The solution has a disagreeable metallic taste

and is very poisonous. It has an acid re-

action, and dissociates on standing, forming
an insoluble basic antimony tartrate. The
crystals of tartar emetic contain 43 '4 per
cent. SbjOs ; the commercial product, which
is in lumps or fine crystals, generally contains
43 per cent.

The substance is subject, however (espe-

cially if purchased in the powdered form), to

adulteration either with cheaper antimony
salts or with zinc sulphate and other sub-
stances ; it may contain the required quantity
of antimony without being genuine tartar
emetic. Oxalate of antimony and the double
fluoride of ammonium and antimony are fre-

quently used as adulterants.

Analysis.^Antimony as antimonious oxide
may be readily estimated by titrating an

alkaline solution with —^ iodine and starch.

W. B. Hart's process,t which consists in

adding an excess of a solution of bleaching-

powder and titrating with ^Sj. arsenious acid,

can be recommended. 0'5 grqj. of the sample
is dissolved in about 50 c.c. of warm water
and cooled. 20 c.c. of a 10 per cent, solution
of sodium bicarbonate and 25 c.c. of a 2 per
cent, solution of bleaching-powder are added,
and the liquid well stirred with a glass rod.

If sufficient bleaching-powder has been added,
a drop of the liquid wiU now produce a blue
colour with potassium iodide and starch paper.
Decinormal sodium arsenite (4 '95 grms. of

AS2O3 per litre) is then run in until a drop

• Chem. Zeit., No. 72, 1SS6.

^Joum. Soc. Chem. Ind., 16S4, p. 294.

of the liquid ceases tQ give any coloration
with the iodide and starch paper {v. Thio-
sulphate). The strength of the bleaching-
powder solution used to oxidise the antimony
is determined, when the amount of chlorine
expressed in terms of arsenite is readily calcu-

lated. 1 c.c. of
YTj-

3'rsemte = 0'006 grm. of

Sb or 0-0072 grm. of SbjOg.

Example.—0'5 grm. of tartar emetic with
sodium bicarbonate and 25 c.c. of chloride

of lime required 7'5 c.c. of i arsenite.

25 c.c. of chloride of lime alone required

36 '5 c.c. of ^ of arsenite. Therefore,

chlorine equivalent to 29 c.c. of arsenite
was used in oxidising the antimonious
oxide present.

••
"•"'^^^^.f-^""

= 41-767,ofSbA.

Antimony may be also accurately estimated
by precipitating it as SbjS;,, and weighing it

as such, or distilling the sulphide in a flask

with hydrochloric acid, and collecting the
hydrogen sulphide evolved in a known volume

of -j^ arsenite solution and estimating the ex-

cess of arsenite with thiosulphate {Schneider).

Pure tartar emetic contains 43'4 per cent, of

SbA. Some samples in the market contain
more than that amount, owing to the pre-

sence of ammonium antimony fluoride. If

this salt is present, ammonia will be evolved
on boiling with caustic soda.

Oxalate in tartar emetic may be detected
and estimated, if necessary, by precipitating

the antimony as sulphide in an acid solution.

The filtrate is boiled to expel hydrogen sul-

phide, a slight excess of ammonia is then
added, and the liquid made slightly acid
with acetic acid, and treated with calcium
chloride solution, whereby calcium oxalate is

precipitated [v. Oxalic Acid).

Antimony Lactate has been patented * for

the same applications in dyeing and printing

for which the other antimony salts are used.

The salt is said to be not crystallisable, very
soluble in water, and not to dissociate.

ANTIMONY SALT v. Antimony (Anti-
mony Fluoride).
ANTINONNIN (By.) v. Victoria Orange.
APOLLO RED (G.). Orchil substitute AT

extra (C). An azo compound.
Paranitraniline — Alpha-naphthylamine

disulphonic acid D.
1887. Brown powder, giving brownish-red
solution in water. In concentrated H.iSO^,

magenta-red solution, no change on dilution.

Application.—An acid colour. Dyes wool
orchil red from an acid bath.

AQUA FORTIS v. Nitric Acid.

AQUA REGIA. Nitrohydrochloric acid.

This is a mixture of 1 volume of nitric acid

•C. N. Waite, U.S. Patent 341,294.
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with 3 or 4 volumes of hydrochloric acid. The
lii|uid gradually becomes yellow on standing
or heating, due to the formation of free

chlorine and nitrosyl chloride (NOCl). This
mixture readily dissolves gold and platinum.

HXO, + 3Ha = NOCl + CI, + 2HjO.

ARCHIL f. Orchil.
ARCHIL RED v. Orchil Red.
ARNICA YELLOW (G.). A t€trazo com-

pound derived from stilljene. 1892. BroH-Q
powder, giving brownish-j'ellow solution in

water. Iii NaOH, red-brown solution. In
concentrated H^SOi, violet solution. On
dilution brown precipitate.

Ap/Jication.—A direct cotton dye. Dyes
miniordanted cotton golden-vellow.

ARSENATE OF ALUMINIUM v. Alcmi-
>n M Salts.

ARSENATE OF IRON v. Ikos (Ferric
Abse.n'ate).

ARSENATE OF SODA v. Sodium Amen-
ATK.

ARSENIC, As 75.—Arsenic occurs native

in small quantity mixed with silver, nickel,

cobalt, and iron, and in combination with
oxygen, sulphur, or one of the three latter

metals. Metallic arsenic is of very limited
use in commerce. It is usually prepared by
heating the ores with metallic iron, and
collecting the sublimed element, or in the
case of the oxide (AS.JO3), distilling with char-

coal. Compounds of arsenic give off the
characteristic odour of garlic when heated on
charcoal. If a small piece of charcoal be
ground up with thesuspectedsubstance, placed
in a hard glass bulb tube, and heated in the
Bunsen flame, a dark ring of metallic arsenic

will be deposited in the cool part of the tube,

if an appreciable amount of the element be
present. This part of the tube maj- be cut

o£f, the stain dissolved in a little nitric acid,

and the usual tests applied after volatiUsation

of the free nitric acia by evaporation. If a
little drj' sodium acetate be heated together
with an arsenic compound in a glass tube,

cacodyl, a compound immediately recognised
by its disagreeable odour, is evolved.

StiiiscJi'a Ttst.—A piece of clean copper
foil becomes coated with a film of arsenic

when immersed in a hydrochloric acid solu-

tion of a compound of arsenic. If the strip

of metal be washed, dried, and heated in a
small glass tube, a ring of white crystalline

oxide of arsenic will be formed in the cool

portion of the tube.

Sulphuretted hydrogen precipitates a yel-

low sulphide of arsenic, AsjS,, from hydro-
chloric acid solutions of arsenic compounds.
The yellow precipitate is soluble in nitric

acid, ammonium sulphide, or in ammonium
corbonate.

For the detection of arsenic in textile fibres

V. Textile Fibres, Akaltsis of.

Arsenic Acid r. Absesic Oxide.

Arsenic Oxide. As._.0;. Arttnir anhy-
dride. If arsenic or arsenioua oxide l>e oxi-

dised bv means of concentrated nitric acid

or chlorine, a solution of arsenic acid results,

which on evaporation leaves crystals having
the composition HjAsO^ -I- ^HJ). The cry-

stals lose their water of crystallisation at 100",

and at a higher temperature suffer further

loss of water, pyro-arsenic acid, H4As,07, and
later meiaamenic add, HAsO,, being formed.

At a red heal meta-arsenic acid decomposes,
giving off the remaining water, and arseoio

anhydride is produced.

Arsenic oxide is a white glassy solid,

having an acid reaction. It fuses at a red

heat and deliquesces in air. It is soluble in

water, and is used as an oxidising agent in

the manufacture of rosaniline, &c. Arsenious

anhydride is also employed in calico printing

as a substitute for tartaric acid.

Arsenious Acid i: Arseniocs Oxide.

Arsenious Oxide, As,0.> WhiK ArMmc,
Arsetiious acid, "Arsenic.'' This substance

is prepared by roasting the ores of arsenic in

furnaces, the white vapours or " soot '' being

condensed in long chambers. The sublimate

is impure and a second volatilisation is always
necessarj-.

The purified arsenious oxide is an amor-
phous glassy substance, which, on keeping,

becomes opaque and crystalline. The vitre-

ous form is more soluble in wat«r than the

crystalline modification. It is very soluble

in" glycerine ; Jackson (C X., vol. xlix., p.

258) states that a glyceryl arsenite is pro-

duced.
The oxide, although acid to litmus and

soluble in water, does not apparently form a

true arsenious acid in aqueous solution. It

is very poisonous.

Arsenious oxide is used for fixing aniline

colours

—

e.g., aniline blue; and in the pre-

paration of arsenic acid and various pigments
—e.g., Scheele'i green, Schtcein/urt green, 4c.

It is also employed in calico printing, either

dissolved in a solution of sodium carbonate

or in glycerine.

Analyi<ii.—Calcium nilphaie and carbonaU,

which are often present in commercial arseni-

ous oxide, remain as a non-volatile ash when
a portion of 'the substance is ignited on

platinum foil.

The perccntajje of As,Oj may lie deter-

mined by practically the same method aa

that described for standardising the .^
arsenite of soda r. C.vlcicm Chloro-Hvi-o-

Chlorite. 2 grms. of the sample are dis-

solved in water containing almut 5 grms. of

sodium carl>onate, and diluted to 500 c.c

100 c.c. (= 0*2 grm.) are withdrawn, neutra-

lised with a little pure hydrochloric acid,

25 c.c. of a saturated solution of sodium
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bicarbonate added, and the liquid titrated

witli T-'U iodine. 1 c.c. -^ iodine = 0'00495
lU ' nr

'

gnu. AS2O3.

Arsenite of Soda {Standard solution)

V. Calcium CHLORO-HyrocHLORiTE.
ARSENIC IN FABRICS v. Textile

Fa rkics.

ASSISTANTS. These bodies are em-
ployed, chiefly in wool dyeing, as additions

to the mordant - bath or dye -bath, their

function being, as their name implies, to

assist the fixation of the mordant or dyestuff.

The chief mordant assistants are acid potas-

sium tartrate (cream of tartar), a^id potassium
oxalate (binoxalate of potash), and tartaric,

oxalic, lactic, sulphuric, and (rarely) hydro-
chloric acids. Their action varies. In some
cases the organic acids or salts prevent too

rapid dissociation of the mordant

—

e.q., cream
of tartar with alum mordant. In other cases

they act as reducing agents

—

e.g., lactic acid

with bichromates ; while in other cases again
they increase the activity of the mordant

—

<.</., sulphuric acid with bichromates.
The assistants used in the dye-bath are

somewhat numerous. In applying the acid

colours, sulphuric acid and sodium sulphate

are the usual additions ; but sodium bisulphate,

sodium acetate, ammonium sulphate, and
acetate, and acetic acid are also employed.
Soap and "boiled-off liquor^' {v. Silk) are

used in silk dyeing. In applying the "direct

dyes" to cotton, sodium, chloride, sulphate,

phosphate, and carhcmate are used ; and in the

tartar emetic "fixing bath," frequently used
in the process of dyeing cotton with basic

d3'es on tannin mordant, sodium or ammonium
chloride is a valuble assistant.

ATLAS ORANGE (Br.S. &Sp.) v. Oranob
II.

ATLAS RED (Br. S. &Sp.). An azo com-
pound.

Primuline base — Metatoluylene diamine.

1889. Dark red powder, giving a brownish-
red solution in water.

Application.—A direct cotton dye. Dyes
uumordanted cotton terra - cotta - red in an
alkaline bath. May be produced as an ingrain
colour on the fibre by dyeing with primuline,

azotising, and developing with metaphenj'lene
diamine.

AURAMINE 0, I, II, CONCENTRATED
(B.) (S.C.I.) (M.) (G.). A diphenylmethane
derivative. Hydrochloride of amidotetra-
methyldiamidodiphenylmelhane. The various

marks represent different degrees of purity
and concentration. 1883. Sulphur yellow
powder, soluble in water or alcohol with a
yellow colour. Insoluble in alkaline solutions.

In concentrated HoSOj, colourless solution,

jellow on dilution. Is decomposed on boiling

with dilute acids.

Application.—A basic dye. Dyes sillc or

tannin mordanted cotton greenish - yellow.

Much used for staining paper.

AURAMINE G (B.) (S.C.L) (G.). A
ditolylmethane derivative. Hydrochloride

of amidodimethyldiamidodiorthotolylmethane.
1892. Yellow powder, soluble in water or

alcohol. Reactions and application similar

to auramine.
AURANTIA. Imperial yellow. A nitro

compound. Ammonium or sodium salt of
hexanitrodiphenylamine. 1873. Orange -

yellow powder or red-brown crystals. When
heated on platinum foil, bums with deflagra-

tion. Soluble in water with orange-yellow
colour. In concentrated H0SO4, pale yellow
solution, precipitating on dilution. Is a
strong acid, decomposing carbonates, and
forming well crystalline metallic salts.

AppliccUion.—An acid dye. Used prin-

cipally for dyeing an orange colour on leather.

Employed also in preparation of photographic
dark-room screens.

AUREOLIN (D. & H.) u. Primuline.
AUREOSIN. A chlorinated Jiuoresceine.

1876. No longer in use.

Application as eosin.

AURINE. Rosolic acid. A triphenyl car-

binol derivative. Trioxytriphenyl carbinol.

Commercial aurine is a mixture of aurine,

oxyaurine, methylaurine, and pseudorosolic

acid (C20H26O4), the latter being the chief

constituent. 1859. Yellowish-bro%vn lumps,
with lustrous fracture. Insoluble in water,

soluble in alcohol. Soluble in dilute alkali.

In concentrated HoSOi, yellow solution, pre-

cipitating on dilution.

Application. — Used in colouring spirit

varnishes and lacquers.

Yellow coralline is the sodium salt of com-
mercial aurine. Metallic, green, lustrous

lumps, soluble in water with a red colom-.

In alcohol, magenta -red solution. In con-

centrated H2SO4, yellow solution, precipi-

tating on dilution.

Application as aurine.

AURINE R V. CORALLIN.
AUROTIN (Clayton Co.). A triphenyl

carbinol derivative. Sodium salt of tetra-

nitrophenolphthale'in. 1889. Orange-yellow

powder, soluble in water or alcohol with a
deep yellow colour.

Application.—An acid colour, and a mor-

dant d3'e. Dyes unmordanted scooi orange-

yellow, or chrome or ahim-mordauted wool a

greener 3'ellow, in an acid (acetic) bath.

AZALEINE. An old name for impure
magenta.
AZALIN (M.). A mixture of quinolin red

and quinolin blue, used for rendering photo-

graphic plates orthochroraatic.

AZAMIN 4B V. BENZopuRPtTRiN 4B.
AZARIN R (M.). An azo compound, con-

taining hydroxyl groups. The ammonium
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bisulphite compound of the body obtained W
combining bela-naphlhol with azotised diamido
oxystilphobemide.

/C.H3(0H) . N - N - C,.H^OH)
^"'^ C,U,(OH) . N = N - C,oH«(OH) + ^^H,

.
HSOj

It rc.'icmbles azarin S in reactions and method
of application.

AZARIN S (M.). An azo compound, con-

tainiiij; livdroxyl groups. Ammonium salt of
dkh/uri'henolhydrazo beta-naphtliol svlphonic

acid.

C.H,(0H)C1,.NH.N<c,;H^,^H)

1883. Yellow paste, similar in appearance
to alizarin, but smelling of sulphurous acid.

Slightly soluble in water. Becomes violet

on treatment with alkali. In concentrated

H.^SOj, magenta-red solution, which gives

reddish-brown ppt. on dilution.

Application.—A mordant dye. Used in

cotton dyeing and calico printing with alum
mordant, being applied in the same manner
as aliz;vrin. The colours are very permanent,
and are suniewliat bluer than alizarin.

AZINDONE BLUE v. Indamine.
AZINE BLUE (D.) v. Indcune.
AZINE GREEN GB (L.). An azonium

derivative. Dimethylamido phenylamido
phenylphenonaphlhazonium chloride. 1889.

Dark green powder, soluble in water or

alcohol. In concentrated H^SO,, brown
solution, becoming green on dilution.

Appliiittion.—A basic dye. Dyes tannin-

mordanted cotton dark green.

AZINE GREEN S (L.). Sodium salt of
sidphonic acid of azine green OB. 1890.

Green powder, soluble in water but not in

alcohol. In concentrated H5SO4, blue-violet

solution, becoming brown, and finally blue-

green on dilution.

Application.—An acid dye. Gives a dark
blue-green shade on wool or silh in an acid

bath. Fast to light.

AZINE SCARLET G EXTRA (M.). A
yellowislired basic dyestuff, belonging to the
safniiiine firoiip.

AZO ACID BLACK B, G, R, TL, 8BL
(M.). Arid dv<'s rmplovod in wool dyeing.

AZO ACID' BLUE BlM.). An acid blue
allied to Victoria inolet ^BS (M.), used in

wool printing and dveing.

AZO ACID BLUE 4 B, 6 B (Bv.). Acid
colours, dyeing a pure blue shade on toool

friiiii an ai'id bath.

AZO ACID BROWN (By.). An acid
colour, dyeing very level brown shades on
wool from an arid bath.

AZO ACID CARMINE B (M.). An acid
dv.- for rronl.

AZO ACID MAGENTA B (M.) and G (M.).

Acid rrinison dyes, producing very level

shades on wool in an acid bath.

AZO ACID RUBINE (D.) i-. Fast Red
C(B.).
AZO ACID RUBINE 2B (D.) v. Fast

Rk.i. 1) (i;.).

AZO ACID VIOLET 4R (By.) An acid

colour, dyeing icoo/ reddish-violet from aa
acid )>alli.

AZO ACID YELLOW (Ber.) v. Azo Yei^
LOW (M.).

AZO BLACK (Her.) !•. Blue Black B(B.).

AZO BLACK BLUE (0.). A tetrazo

colour.

Amidonaphlhol dinUphonic

Tolidine<^ acid H.
^Metaoxydiphenylamine.

1890. Grey-bro\ni powder, soluble in water,

with a blue-violet colour. In concentrated

H-^Oj, blue solution, ppt. on dilution.

Application.—A direct cotton dye. Dyes
unmordanted cotton from an alkaline salt

bath a dark violet-blue, fast to washing,

alkali, and aoid, but not to light.

AZO BLUE (By.) (Ber.) (L.) (Lev.). A
tetrazo compound.

Alpha-naphthol sulphonic

Tolidine<^ acid X W.

^Alpha-naphthol tulphonic

acid N W.

1885. Bluish-black powder, giving a violet

solution in water. In concentrated HjSO,,
blue solution, violet ppt. on dilution.

Application.—A direct cotton dye. Dyes
unmordanted cotton grey-violet from a sojip

bath.

AZO BORDEAUX (By.). Buffalo rvhine

(Sch.). An azo compound.

A Iplia-naphthylam ine—A Ipha-naphthol disul-

phcmic acid R G.

1884. Brown powder, soluble in wat«r, with

a magenta •red colour. In concentrated HoSO,,
blue solution, becoming crimson on dilution.

Application.—An acid dye. Dyes wool and
lilk red from an acid bath.

AZO BROWN (M.) v. Naphthylaminr
Bkown (I!.).

AZO CARDINAL G (Ber.). An acid dye,

giving very level shades on wool.

AZO CARMINE B (B.). Rotindtdine !B
(K.) Sodium .-.nil i./ phenylrosinduline tnsiil-

phonic acid. ISSS. Red-brown powder,
slightly solulile in water, with a blue-red

colour. In concentrated H2SO4, green solu-

tion, red ppt. on dilution with water.

A/iplicnlion.—An acid dye. Gives a fine

blue-red on irool or silh in an acid bath.

AZO CARMINE G (B.). Rosarin (P.).

Sodium salt of phenylrosinduline disutph^nic

acid. 1888. (jlistening crystalline paste,

onlv sliglitly soluble in water. Reactions
anil aiipliiaticin as azo carmine B.

AZO CARMINE BX POWDER AND G
PASTE (B). Acid dyes similar to above.
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AZO CHROMINE (G.). An azo compoimd.
Amido]ihenol azo pyrogallol. 1893.

Application.—A mordant dye. Gives yel-

low shades on chrome-mordanted wool.

AZO COCCINE 7B (Bar.). Clotli red G
{B}'.). A disazo compound.

Amidoazo benzene — Alpha-najththol mono-
svlphonic acid K W.

1SS3. Brown powder, sparingly soluble in

water, with a red colour. In concentrated

HoSOj, blue--s-iolet solution ; brownish-red

ppt. on dilution.

Applicaticm.-&ii acid colour. Dyes wool

and .nlk bluish-red from an acid bath.

AZO COCCINE G (Ber. ). Tropaeolin0000.
An azo compound.

Aniline — Alpha-naphthol sulphonic

acid N W.

1887. Reddish-brown powder, slightly soluble

in water. In concentrated H2SO4, magenta-
red solution, unchanged on dilution.

Application.—An acid colour, dyeing wool

brick-red from an acid bath.

AZO COCCINE 2R (Ber.). Double scarlet R
(Lev.). An azo compound.

Xylidine — Alpha-naphthol monosulphonk
acidNW.

1882. Reddish-brown powder, soluble in

water. In concentrated H^SOj, magenta-
red solution, giving brownish-red ppt. on
dilution.

Application.—An acid colour. Dyeing wool

and -lilk red from an acid bath.

AZO COCHINEAL (By.). An azo com-
pound.

Orthodianisidine — Alpha-naphthol disvX-

phonic acid Sch.

Red powder, slightly soluble in water. In
concentrated H^SOj, dark red solution, be-

coming yellowisii-red on dilution.

Application.—An acid colour. Dyes very
level pink and scarlet shades on wool from an
acid bath.

AZO COLOURS ON COTTON. The sul-

phonated azo colours used in wool dyeing
have little or no affinity for cotton. Azo
compounds are therefore produced direct

upon cotton by impregnating the fibre with
one of the constituent parts, and then passing

the cotton thus prepared into a solution of

the necessar\- combining body.

The constituent parts of an azo colour are

(a) a phenol or amine, and (6) a diazotised

base, and the process (introduced by Messrs.

Read HoUiday in 1880) usually consists in

saturating the" fibre with an alkaline solution

of a phenol, drying, and developing in a
neutral solution of the diazotised base.

In calico printing—rarely in dyeing—the

fibre may be impregnated with a paste con-

taining the whole of the colour ingredients

and the colour developed by steaming
(Graessler & Schmidt, 1890).

Substances employed in the process

:

—
(a) Phenols.—Very few are used, practi-

cally only

—

Beta-naphthol.
RandD(M.L. &B.).

Alpha-naphthol.
Resorcinol.

Of these, beta-naphthol is much the most
important. Amines are not used.

Padding or Grounding.—The intensit}' or

depth of shade of the ultimate colour depends
entireh' upon the strength of the grounding
or padding solution, which for moderately
intense colours may contain

20 to 25 parts beta-naphthol.

36 „ 45 ,, caustic soda sol. 36° Tw.
60 ,, 75 ,, Turkey-red oil.

1000 „ water.

The grounded cotton rapidly becomes dark
coloured on exposure to fight, and the colour

should therefore be at once developed ; but
by adding to the naphthol bath some mild
reducing agent, such as tartar emetic, this

defect, which is due to oxidation, is greatly

diminished.
The padded material must be dried imme-

diately and at a temperature not exceeding
60° C.

Paranitraniline Red.—This is the most
important colour of the series, being largely

used as a substitute for Turkey red. It is

produced by preparing the cotton as above
and developing the colour by working in a
solution of diazotised paranitraniline, which
may be prepared as follows ;—Stir to a paste

10 lbs. paranitraniline with 2 gallons water ;

then add 2 gallons hydrochloric acid (35° Tw.

)

and 6 gallons water. After mixing well add
54 lbs. sodium nitrite dissolved in 2 gallons

water. Dilute to 200 gallons and neutralise

with sodium acetate. The colour is produced
instantaneously on passing the padded cotton

into this solution, the cotton being subse-

quently washed, dried, and soaped.

Azophor Red FN (M.L.&B.) is paranitro

diazobenzene chloride.

C6H4^=% = N - CI

It is sold as a brownish-yellow powder which
when dissolved in water produces a solution

of diazotised paranitraniline base on addition

of caustic soda. It therefore 5'ields para-

nitraniline red on cotton prepared with beta-

naphthol.
By the use of "naphthol R" (M.L.&B.)

instead of beta-naphthol, somewhat bluer

reds are produced, and the substitution of

Para soap PN (ricinoleate of jmmonia) for
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(b) Aromatio Bases.

lUSK.
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Sdbstancb.

Sulphated oil (Turkey-red oil),

Para acid (Rieinoleic acid) (M. L. &B.),
Para soap P N (Eioinoleate of ammonia),

(M. L. &B.).
Para Soap RN (Ricinoleate of soda),,

{M. L. AB.).
Oxyoleic acid A (Schmitz & Toenges),

Sodium nitrite, .....
Ice, ......
Acetate of soda, . . . . •

Acetate of ammonia, . . . •

Chalk

Aluminate of Soda, ....
Alkaline copper chloride,

Chromic acid,

Potassium sulphite

Ammonium persulphate.
Oxalic acid,

Sodium hypochlorite, ....
Stannous chloride, ....
Magnesium chloride, ....

r Employed with beta-naphthol, &c.

[
Makes most colours much brighter.

.Used instead of sulphated oil in special

;
cases.

Employed for diazotising bases.

Used for cooling certain diazo solutions.

Employed for neutralising diazo solu-

tions.

Used with nitrosamine red.

- Used in developing blues and browns.

I Used as resists or discharges in print-

[
ing processes.

Turkey red oil somewhat increases the bril-

liancy of the colour.

Nitrosamine Red (B.A.S.F.) is a yellowish
paste of the composition

—

p XT / ^Na (paranitrophenyl
' ^^NOo nitrosamine).

It produces diazotised paranitranilineou treat-
ment with dilute hydrochloric acid.

Azo Oranges, Yellows, Crimsons, Claret
Reds, &o., are obtained in a similar manner
to paranitraniline red, but by the use of other
bases as shown by the tabulated list given
abcve.

Azo Bro^wns are produced by the action of

copper salts on the colour formed by beta-

naphthol with paranitraniline, metanitr-

aniline, or heta-naphthylamine. The copper
salt is employed in alkaline solution and is

usually added to the naphthol prepare.

Azo Blues are produced by combination
of beta-naphthol (or naphthol D (M.L.&B.))
with dianisidine (or azophor bine (M.L.&B.))
and subsequent treatment with chloride of

copper and chromic acid.

AZO eOfilNTH (0.). An azo disazo com-
pound.

Naphihionic <^cid-^Sesorcinol.
Tolidine "^A midophenol sulphonic

acid III.

1892. Blackish-brown powder, giving a red-

lirown solution in water. In concentrated
H^SOj, blue-violet solution, giving a bro^wnish-

red ppt. on dilution.

Application.—A direct cotton dye. Dyes
unmordanted cottmi brownish-violet from a
soap bath.

AZO DIPHENYL BLUE v. Induline.

AZO DYES. This term is applied to a
very numerous group of dj-es prepared by
modifications of one general reaction — the

diazo reaction—discovered by P. Griess in

1S58. Diazo compounds are formed when
primary amines of the aromatic series are

treated with nitrous acid—e.g.

,

CsHs . NH, . HCl + HNOj
Aniline liydrochloride.

= CeH; . N : N . CI -h 2HjO.
Diazobenzene

chloride.
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The free diazo eompouruU (e.g., CjHs
. N : N . OH) are not yet known, and the
»a/l.i (e.'j., diazo benzene chloride) are ex-
tremely unstable and even explosive, and are
usually only prepared as dilute aqueous
solutions. They are colourless compounds.

Diazo compounds readily combine witli

jilitnola or amines, producing bodies which
possess tinctorial properties ; in short, the
azo dyes.

(1) CeH., . N : N . CI + C^Hs . OH
Diazo benzene chloride. Flienul.

= QH, . N : N . CeHj . OH + HCl

;

Ozyazo ))enzene.

or (2) C.Hj . N : N . CI + CeH, . NH.
Aniline.

= C,H5 . N : N . CjHj . NH„ + HCl.
Amiiloazo benzene.

Thus two groups of azo dyes may be dis-

tinguished, the oxyazo and the amidoazo
dyes ; the former greatly preponderating in

number and importance.
Oxyazo compounds are usually insoluble in

water, and the commercial dyestufFs are
mostly sodium salts of aiilphonic acids of

these bodies.

CeHj . N : N . CsH, . OH.
Oxyazo benzene.

C,H,.N:X.C,H3<^gj,^
Oxyazo benzene sodium sulptionate

(acid yellow).

Amidoazo dyes, being primary aromatic
amines, may be (kazotiscd and combined
with phenols or amines, exactly in the same
manner as the simpler amines ; thus amido-
azobenzene (CjHj . N : N . CoHj . NH,) may
produce benzene azobenzene azonaphthof

(CeHs . N : N . CeH, . N : N . C,„H5 . OH).

Azo colours may thus contain one, two, or
more azo groups.
As indicated above, the azo dyes usually

contain suljihonic acid groups, and this is a
characteri.stic of acid dyes (?.r.). One largo

froup of the azo sulphonic acids, however,
avo the special property of dyeing cotton

anil other vegetable fibres without the aid of
a mordant. This property appears to reside
only ill those dyes which contain two azo
groups symmetricallj' placed £is regards tlie

connecting body. These dyes are known as
the Cowjo, Benzidine, or Direct cotton colours
(v. the latter).

Insoluble azo dyes (e.g., paranilranilitie
rtd) are frequently used as dyestuffs for
cotton, being actually formed on the fibre
(f. Azo Colours on Cotto.n).

AZO EOSIN (By.). An azo comiwund.

Orthoanisidine — Alphawiphthol mono-
sulphonic acid .V H'.

1885. Red powder, soluble in water. Ii»

concentrated HjSOi, carmine-red solution,

giving brownish-red ppt. on dilution.

Aiiplidition. —An acid colour. Dyes jnool

eosin iiiiik ur led from an acid batli.

AZO FLAVIN (B.) (D.) v. Azo Yellow.
AZO FUCHSINE B (By.). An azo com-

pound.

Tduidine — Dioxynaphthalene mono-
sulphonic acid Sch

.

1889. Black-brown powder, giving a bluish-

red solution in water. In concentrated H,S04,
violet solution, becoming bluish-red on dilu-
tion.

Application.—An acid and an acid moi-dant
colour. Dyes wool magenta-red from an acid
batli ; when developed with KoCroO,, produces
a black.

AZO FDCHSINE G (By.). An azo com-
pound.

Sidphanilic acid — Dioxynaphlhalene monO'
S)i/phonic acid Sch.

1889. Reddish-brown powder, giving bluish-
red solution in water. In concentrated
H.,S04, violet solution, becoming bluish-red

on dilution.

Application—An acid and an acid mor-
dant colour, giving slightly less blue shades
than azo fuchsine B; when developed with
KoCr.,0-, prcxluces a black.

"AZO FUCHSINE GN EXTRA (By). A
similar product, possessing great colouring
power.
AZO GALLEWE (G.). Hydrochloride of

amidodimelhylani/ine azo pyrogallol. 1895.

Greenish-brown paste. Yellow-brown solu-

tion in water and alcohol. Concentrated
HjSOj, reddish-brown solution, which is

unchanged on dilution.

Application. — A mordant dye. Givea
purple sha<lcs on chrome-mordanted wool.

AZO GREEN (By.). Tetramethyldiamido-
Iriph. iii//,-rirhinol azo salicylic acid. 1888.

Dark l'm rii paste, slightly soluble in water.

In concentrated H^SOj, reddish-brown solu-

tion, which ppts. reddish-brown flocks on
dilution.

Application.—Dyes chrome-mordanted wool

green. Litllc iiseil.

AZO GRENADINE L, S (By.). Easily
levelling acid red dyes.

AZO MAUVE B" (0.). A tctrazo com-
pound.

^Amidonaphtholdisnlphonicacidlh

Alpha-najjhthylamint,
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1890. Bronzj'-black powder, giving a red-

violet solution in water. In concentrated
H2SO4, blue solution, giving a blue -violet

ppt. on dilution.

AppUcatimi.—A direct cotton dye. Dyes
unmordanted cotton blackish blue-violet from
a soap liath.

AZO MAUVE R (0.). Is the benzidine

derivative corresponding to azo mauve B. It

is similar to the latter in appearance, re-

actions, and method of application.

AZO NIGRINE (G.). An azo compound.

Disulphophenol <^zo _ ^ f^j^^
naplitnylamine ^

1891. Brownish - black paste, giving blue -

black solution in water. In concentrated
H2SO4, greenish-black solution, red ppt. on
dilution.

Application.—An acid colour. Dyes wool
brownish-black from an acid solution.

AZO ORANGE R (D. & H.). An azo
compound containing four azo groups.

J.
, • J •^^.AT'opAiAjonic acid.

™ j.j.^j^Dioxydiphenyl methane.
Tolidine<^ f^ .

"
.

Naphthiomc acid.

1893. Red powder soluble in water with a
brown - yellow colour. In concentrated
H2SO4, blue solution, giving a dark grey ppt.

on dilution.

AZO ORCHIL R (Ber.) Brownish -red
powder easily soluble in water or alcohol to

claret-red solution. Concentrated H2SO4,
claret-red solution, which becomes yellower
on dilution.

Application.—An acid dye, givingbrownish-
red shades on wool.

AZO ORSEILLIN (Ber. ) (By. ). An azo dye.

yAljAa-naphthol monosulphonic
Benzidine-C acid N W.

Alpha-naphthol monoaulphonic
acid N W.

^\

1883. Dark violet paste, giving a reddish-

violet solution in water. In concentrated
H2SO4, blue solution; violet ppt. on dilu-

tion.

Applicaiicm.—A direct cotton dye. Dyes
unmordanted cotton brownish-red from a soap
bath.

AZOPHOR BLUE D (M.) v. Azo Colours
ON Cotton.
AZOPHOR RED PN (M.) v. Azo CoLotJKS

ON Cotton.
AZOPHOSPHINE (L.) A basic yellow

dye.

AZOPURPURIN 4 B (D. & H. ). A direct

eotton colour producing bright red shades.

.^ppftca^Jcm. —A direct cotton colour. Dyes
unmordanted cotton orange from a salt bath.

AZO RED A (C.) V. Palatine Red (B.).

AZO RUBINE A (C.) v. Fast Red C (B.).

AZO RUBINE S (Ber.) v. Fast Red C (B.).

AZO TURKEY RED (0.) v. Azo CoLorRS
ON CiiTTON.

AZO VIOLET (By.) (Ber.) (L.) (Lev.). An
azo compound.

^Naphthionic acid.
Ijtamsidine<. J , , i.,? i^Alpha-napnthot mono-

sulphonic acid N W.

1886. Black-blue powder, giving a reddish-
violet solution in water. In concentrated
HjSOj, blue solution, which precipitates on
dilution.

Application.—A direct cotton dye. Dyes
unmordanted cotton blue-violet from a soap
bath.

AZO YELLOW (S.) (S.C.I.) (K.) Azo
yellow M (D. & H.), Azojlamn (B.) (D.), Azo
acid yellow (Ber.), Indian yellow (By.), Indian
yellow G (C), Selianthin (G. ), Citronine (P.).

Produced by action of nitric acid on diplienyl-

amine yellow. 1880. Yellow powder, giving
greenish-j-ellow solution in water. In con-
centrated H2SO4, magenta-red solution ; on
dilution, brown ppt.

Application.—An acid colour. Dyes vjool

and silk yellow from an acid bath.

AZULINE. Azurine. An obsolete blue
basic dye obtained by the action of aniline on
aurine.

AZURINE V. AzuLiKE.
AZURINE (B.). An oxazine compound.

ChloiHde of dimfthylphenylammoniumoxyphen-
oxazine carhoxylic acid. 1890. Black paste,

soluble in hot water. In concentrated H.2SO4,

indigo-blue solution, becoming magenta-recl
on dilution.

Application. — A mordant dye. Dyes
chrome mordanted wool a violet-blue shade.

BABLAH OF NEBBAH is the fruit of

several species of Acacia. It is principally

obtained from East Indies (Acacia arahica)

and Egypt (Acacia nilotica). The fruits con-

tain 15 to 20 per cent, tannin (ellagitannic

acid) and some brown colouring matters.
Bablah is employed in black dyeing.

BARBERRY BARK is the principal mem-
ber of a very interesting group of natural

dyes, which are peculiar in containing colour-

ing matters of a basic character. They are,

therefore, applied in conjunction with tannin

mordant in the same way as magenta and
other basic coal-tar colours.

Origin.—This bark is the root bark of the

Berberis vidgaris, or common barberry, a
plant of very vnde distribution. It contains

a colouring principle (berberine) which has

the composition C2oHi,N04, and which dyes-
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unmonlanted moot a bright yellow colour.

It docs not dvc unmordaiiKxl cotton.

Recently utrfieris oclntimi, which grows
Abundantly in Cyprus, has bc-eu examined by
A. G. Perkin,* who finds that it also contains

btrberine. The same investigator has also

found htrhtrinc in the root bark of Tod'lalia

tKtdtata,i a shrub found in India and Ceylon,

and in Et\>dia meliafolia, a Chinese dye plant.

Berberine also exists in the root of Xoaci-

nium fenestrattim, and is the only natural

basic vellow dye known.
BAblUH, I'Ja = 137. Barium occurs iu

nature chiuflv in the form of heary spar,

BaSOj, and as witherile, BaCO,. The metal
itself has onlj' scientific interest. The soluble

salts of liarium are poisonous.

Barium Chloride, BaCl,, is used for pre-

cipitating sulphuric acid in analysis. It is a
white, crystalline, easilj' soluble salt.

Barium Chromato, BaCrO^, is obtained by
precipitating the solution of a barium salt

with chromate or bichromate of potash. It

has a light yellow colour ; is insoluble in

water and acetic acid, but soluble in nitric

and hydrochloric acids ; and is used as a
yellow pigment, under the name of "j-ellow
ultramarine," in calico-printing. It offers

the advantage that it is not blackened in an
atmosphere containing sulphuretted hj-dro-

geii. but it does not give such full colours
as th ionic yellow.

Barium Peroxide, BaO.j. Barium peroxide
is manufactured from the nitrate by igniting

th* latter in pots, the salt fusing and being
decomposed, solid baryta (BaO) being ulti-

mately left. A stream of purified air is

afterwards passed over the disintegrated

barj-ta, contained in iron trays at a dull red
heat. It forms a greyish-white porous mass.

Dilute acids dissolve barium peroxide, form-

ing a barium salt and peroxide of hydrogen

—

BaO, ^ 2HC1 = HjO, + BaClj.

On heating barium peroxide above 400° C,
oxvgen is evolved and barium oxide remains.
Barium peroxide is used for direct bleach-

ing, and for the preparation of pure oxygen
and of hydrogen peroxide.
Barium Sulphate (llanc Jixe, permanent

tchitt), BaSU4. Natural barium sulphate
{hciry sjKir) is used in different degrees of
purity and fineness as a loading for jKiper,

and as a earner for dj-es in the colouring of
papers.

Blanc fixe is an artificial product obtained
by the action of sulphuric acid on Kirium
fhloiide solution.

It occurs in commerce in the form of a tine
powder or lumps, and, on making into a
jiaste, mixes well with soluble colours.

• TTttn$. Chtm. Soc., 1897, pp. 1, IBS.
t/tnd.,189i, p. 413.

Barium Sulphooyanlde, or Thlocyanat«,
Ba(CNS)2, is prepared, according to V.
Holbing,* by boiling Prussian biue for a
short time under pressure with a small
excess of barium sulphide and some free

sulphur, in the form of spent (gasworks)
oxide. The mass is lixiviated, treated with
carbon dioxide to remove the remaining
barium sulphide as carbonate, and filtered.

The filtrate is evaporated and allowed to
crystallise, the product being pure enough
for use by dyers without furtner treatment.
The salt crj-stallises with 2 molecules of
water, and is very soluble and deliquescent.
It is used for tte preparation of sulpho-
cyanides, which ar« used as mordants in
textile printing.

Barium Ttmgstate. This substance is

used in printing to produce opaque and dull
effects. The substance may be precipitated
on the fibre by printing sodium ttmgstate
upon fabrics previously printed with ground
colours, and afterwards passing through a
solution of barium chloride.t

BARK 1. QiERciTKOx Bark.
BARWOOD '. Redwoods (insoluble).

BARWOOD SPIRITS v. Tis SptEire.

BARYTA 1. Barium Oxide.
BASIC ALUM y. Alumisipm (Ammokium

Alum).
BASIC COLOURS. The basic colours are

the salts of organic bases of artificial origin.

Their colour-bearing or chromophorous group
is contained in the bas^s, hence the name
" basic colours." The bases in the free state

are colourless, and their chroniogcnic char-
acter appears only when they combine with
acids to form salts. In the dyeing of the
various textile fibres the dycstuff salts present
in the dye-bath are decomposed ; the acid
remains in solution, while the colour Iwise com-
bines with an acid already present in or on the
fibre, and thus gives rise by chemical action
to an insoluble, or sparingly soluble, colouretl

salt or lake, which forms the dye. In the
case of cotton and linen, this acid must be
deposited in the fibre by mordanting with
tannic acid, Turkey-red oil, &c., whereas the
animal fibres act by themselves as acids,
hence they are dyed without mordants. .lute

behaves like tannin prepared cotton.

All the basic colours have the property of

dyeing cotton mordanted with tannin or
other acid mordants—c.</., Turkey ixxl oil or
soap—and the same dyestuff always as.<unie.s

on the different mordants a more or less

similar shade. The shade is not materially
altered even when the acid mordants are
fixed by different metals—^.j., antimony, tin,

or aluminium, &c. Hence the-ie d\estuff«
are " monogenetic" in character.

• Joiicn. &<. Chrin. Ind., 1S»7, p. 630
tilnU, ISSe, p. »2L



BASIC COLOURS. 6l

Reds.

Acridine Red B, 2B, 3B.
„ Scarlet R, 2 R, 3 R.

Azine Scarlet.

Brilliant Rhoduline Red B.
Cerise (Jlagenla).

Cotton Scarlet G.
Girofl^e N.
Cirenadine.

Induline Scarlet,

Isorubine.

Janus Red.
,, Claret-red.

Magdala Red.
Magenta.
Neutral Red.
New Magenta.
Phenosafranine.
P3ronine B, G.
Rhoduline Red B, 6.
Rhodamine B, 3B, G, 6G,

S.

Rosolan.
Rosaniline.

Rubine (Magenta).
Russian Red (Magenta).
Safranine.

Safranine Scarlet G.

Oranges and Yellows.

Acridine Orange NO, R extra.
Auramine.
Azophosphine.
Benzoflavine.

Chrysoidine.
Flavinduline.

Horaophospliine G.
Janus Yellow R.
Leather Yellow G, R.
New Pliosphine.

Phosphine.
Rheouine B.
Tannin Orange R,
Thioflavine T.

Greens.

Acid Green Y YD.
Azine Green BO, 60.
Benzal Green 0, L
Brilliant Green.
Capri Green G.
China Green.

Diamond Green.
(A*.B.—Some Diamond Greens

are aciil colours).

Diazine Greea.
Emerald Green.
Ethyl Green.
Imperial Green.
Janus Green B, G.
Malachite Green.
Methyl Green.
Meth3lene Green.
New Green.
Solid Green.
Victoria Green.

Blues.

"Azindone Blue G, R.
Basle Blue 2 B, R, S.

Brilliant Cresyl Blue.
Brilliant Diazine Blue B, 2 B.
Capri Blue G N.
Cresyl Blue.

Diazine Blue B, B R.
Dipheue Blue R
Ethylene Blue.

Fast Acid Blue.

,, Blue.
(iV.B.—Some Fast Blues are

acid colours.)

Gentianine.
Glacier Blue.
Helvetia Blue.

Indamine Blue.
Indanil Blue.

Indaziue M.
Indigen F, R.
Indoin 2 B, B, R, 2 R.
Indol Blue R.
Indoline.

Indophenin B, extra.

Janus Blue G, R.
Metamine Blue.

Metaphenylene Blue 2B, B,
R.

Methylene Blue.
Methylindone B, R.
Muscarine J.

Naphthazurine Blue.

Naphtliindone 2 B.

New Blue D, R.

„ Fast Blue F, H.
„ Indigo Blue F, R.

,, Metamine Blue.

„ Methylene Blue.

,, Victoria Blue.

Night Blue.
Nile Blue A, 2 B, R.
Paraphenylene Blue B, G, R,
Phenylene Blue B, R, M.
Setocj'anine.

Setoglaucine.

Setopaline.
Thionine Blue G D.
Toluidine Blue.
Toluylene Blue B, R.
Turquoise Blue.
Vacanciene Blue Paste.
Victoria Blue B, R, 4 R.

Violets.

Amethyst.
Clematine.
Cresyl Fast Violet 2B, RN.
Crystal Violet.

Cyclamen.
Ethyl Purple 6 B.
Fast Neutral Violet B.
Fuehsine.
Hofmann's Violet.

Methyl Violet.

Neutral Violet extra.
Paraphenylene Violet.
Parma Violet.

Regina Purple.
Rhoduline Violet.

Tamiin Heliotrope.

Violamine 3 B, B, R, 2 R.
Violet.

Browns-

Aniline Brown,
Bismarck Brown.
Diazine Brown.
Janus Brown B, R.
Leather Brown Od
Manchester Brown.
Nut Brown A.
Tannin Brown R.
Vesuvine.

Blacks.

Diazine Black.
Methj'lene Grey.
New Grey.
Nigramine.

The basic colours vary greatly in their

general physical and chemical properties, in

their constitution and their chromophors,
and, lastly, in the brilliancy and fastness of

their shades. A large number, like viagenta,

malachite (jreen, rosaniline blue, and methyl
violet are derivatives oitHpheni/lmethaiie, and
are characterised by the chromophorous group
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•R-N=
! I

They are distinguished from most other basic

colouring matters by superior brilliancy of

hue, but this is associatc<l with great fugi-

tiveness. Many of the basic colours, like the
fa/raniues, new blue, and the indulines are
azine derivatives, containing the colour-

bearing group

still others, like jiho^phine and acridine
or-jiiijc, owe their tinctorial properties to the
jiheiiyl-acridine radical

^N-\ CeH(

Allied colours, as methylene bltte and thiojlavine

contain sulphur as an essential constituent,
and, lastly, chryKoidine, Bismarck brown,
'aimin oraii'je, and the Janus dyes are azo
culours.

The basic colours are brouglit into com-
merce generally as salts of hydrochloric acid,
but some are sold as acetates, oxalates, sul-

phates, nitrates, or as double salts of hydro-
chloric acid and zinc chloride. The free
colour bases are rarely met with.
The basic dyes are sold in powder or crys-

talline form, or as pastes. Most of them
are soluble in water, while all dissolve in
alcohol. On addition of the hydroxides or
carbonates of the alkalies and alkaline-earths
to the solutions, tlie colour bases are usually
thrown down in the free state, most of them
beiny insoluble in water.

BASLE BLUE BB (D. &H.). An azo-
nium base produced by action of nitrosodi-
ethyianiline hydrochloride upon {S : 7) ditolyl-

naphthylene diamine. 1886. Brown crystal-
line powder, giving purple solution in water.
Concentrated H.^SOJ, greenish-brown solution,
which on dilution becomes green, then violet,
and finally gives a bluish-violet ppt.

Application.—A basic colour. Dyes cotton
prepared with tannin and tartar emetic bright
blue ; wool, blue in neutral bath.
BASLE BLUE BBS (D. &H.) is a sul-

phoimted derivative of the above, and dyes
voi'l blue from an acid bath.
BASLE BLUE R (D. &H.). Analogous

in composition and properties to Basle Hue
B B, but produced from dimelhylaniline. Sold
in paste form.

BASLE BLUE RS (D. & H.). Sulphon-
atetl derivative of Basle blue R. An acid
colour.

BASTOSE r. JiTE.
BAUXITE V. Axt;Mn<-iDH (Ai.umi>-ate of

Soda).

BAVARIAN BLUE DBF (Ber.). Di-
phinylamine blue, So/tihle blue SB and lOB
(Br. S. & Sp. ). A pararosjiniline derivative.

Sodium salt of triphenyl/xirarosanilinc Irisul-

phonic acid. 1866. Produced by sulphonating
diphenylamine blue. (See also Methyl Blue
(C. ).) Dull blue powder. In water, blue solu-

tion. Insoluble in alcohol. Concentrated
H0SO4, yellowish-brown solution, becoming
green and then blue on dilution.

Application.—An acid colour. Dyes wool

or silk blue from an acid bath. Also dyes
tannin mordanted cotton.

BAVARIAN BLUE DSF (Ber.). A para-
rosaniline derivative. The disulphonic acid
corresponding to the above. 1866. (See also

Methyl Bli-e fob Silk.) Indigo - blue
powder, soluble in water. Concentrated
JLjSOj, as DBF (above).

Apjylication.—An acid dye. Used prin-

cipally for silk, and giving a pure blue

shade.

BAVARIAN BLUE SPIRIT SOLUBLE
(Ber.) !-. DiPHKNVUMiNF. SriKiT Bi.rK.

BENGAL BLUE G '•. Beszo.^zirin G
(Bv.).

feENGAL CATECHU r. Catechi-.

BENGAL RED 1. Rose Bengal.
BENZAL GREEN (0.) i: Mjilachot

OiKEKN.

BENZENE, Benzol, CjH„ is one of the
products of the destructive distillation of

coal, and occurs in coal tar. It is a colour-

less, mobile liquid, possessing an ctherial

smell, and having a specific gravity of 8841
at 15° C. ; it solidifies at about 0°C., melts at
8° C, and boils at 80o° C. It is very inflam-

mable, and burns with a smoky flame. It

is not miscible with water, but mixes in all

proportions with alcohol and ether. It freely

dissolves sulphur, phosphorus, fats and
resins. Benzene, which has the definite for-

miUa CjHg must not be confounded with
"benzine," the commercial substance obtained
in the refining of petroleum, and which is a
mixture of several hydrocarbons.

Analysis.—Benzol is usually tested aa fol-

lows :

—

1st. A retort must be employed connected
with a Liebig's condenser.

2nd. A thermometer is to be fitted into

the retort, the Ijottom of the bulb of which
is to be placed | inch from the bottom of the

retort.

3rd. 100 c.c. of benzol are to be placed in

the retort.

4th. Heat is to be applied by the flame of

a Bunsen burner.
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5th. The distillation must be carried on so

that the distillate falls rapidly in separate

drops from the end of the condenser.

6th. The temperature is to be allowed to

rise to 100° C, the flame is then taken away,
and the distillate measured. Similarly the

temperature is then carried to 120° C, and
the distillate measured, and the measure of

these distillations in cubic centimetres gives

the percentage of 100° and 120° C. "benzol"
respectively.

B. Nickels * estimates the light hydrocar-

bons and non-nitrifiable substa7ices in com-
mercial benzols by the method mentioned
below.
Carbon bisulphide has a remarkable influ-

ence in marking the true character of benzol.

Method of Testing.—Take 300 c.c. benzene
and add 35 c.c. of a saturated solution of

caustic potash in absolute (methylated) alco-

hol ; subject this mixture to frequent agitation

during the space of half an hour. If of 90
per cent, quality, and of London make, the

fluid generally becomes pasty or semi-solid

from formation of potassium xanthate. This
is filtered ofl', drained, the filter carefully

folded, and then gently pressed with a
spatula against the sides of the funnel so as

to press out the residual benzol. To the

benzol so treated is added water in a capacious

separating fiinnel, and the wliole agitated for

a few minutes. After complete separation of

the two layers, the lower stratum of water
and alcohol is run off, and the supernatant
benzol washed again by agitation with water.

The benzol is finally run into a stoppered
bottle and agitated with a small quantity of

plaster of Paris (gypsum) ; this effects im-

mediate removal of water held in suspension.

The operations are repeated a second time,

using 15 c.c. of alcoholic potash. After this

purification from carbon bisulphide the benzol

is tested by the usual retort method men-
tioned above, noting the temperature at

which the first "drop" falls, and distillate at
84° point. The difierence observed will be
considerable. First, entire disappearance of

alliaceous odours ; second, decrease of specific

gravity according to the amount of carbon
bisulphide originally present ; third, disap-

pearance of abnormal boiling point, rising

from 80° to 83° for drop, and falling from 25
to 30 per cent, to 6 or 8 per cent, of the 84°

point. A standard 90 per cent, benzol was
prepared by admixture of pure benzol, specific

gravity 0'885, 70 parts ; pure toluol, specific

grarity 0'771, 30 parts, and which represents

the proportion of benzol present in a good 90
per cent. The specific gravity of the mixture
is 0'8805. The boiling point, as determined
by the ordinary 8-oz. retort method of testing,

is as follows ;

—

*Cheinicai Neu'9, vol. Ui., p. 170.

c,
2°C.,
6°C.,
2°C.,
8°C.,
8°C.,

8°C.,
4°C.,
C,
C,

0°C.,

drop.

5 p. ct.

10 ,,

20 „
30 ,,

40 „
50 „
60 „
70 ,,

80 ,,

90 ,,

From which it will be
seen that the wider the
departure of "drop" in
distillation from 85'4°

the greater will 1* the
quantity of " light
hydrocarbons " present,
a deduction further
confirmed by specific

gravities on the light
side of 0-8805.

Carbon bisulphide may be estimated direct-

ly in a solution of the potassium xanthate
removed on filtering, by standard copper
sulphate solution or computation from de-

crease of specific gravity.

1 per cent. CSj raises the density by 0'0033.

2 ,, „ ,. 00065.
3 ,, „ „ 00093.

To test this method the following mixture
was prepared :

—

Pure benzol, . . . .63 parts

Pure toluol, . . . . 27 ,,

Lighthydrocarbons(sp.gr.0'760), 8 ,,

Carbon bisulphide, . . . 2 ,,

100 ,,

The specific gravity of the mixture was
0'879. Tested in the ordinary way by distil-

lation in an 8-oz. retort
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BENZIDINE BLUE.

BENZIDINE BLUE. An obsolete blue

direct cotton <lyc similar to bcnzoazunn.

BENZIDINE RED. An obsolete red direct

cotton i\y>- Miiiilar to bcnzopurpurin.

BENZINDAMIN >-. I'<da>ii;<e.

BENZOAZURINE G (By.) (Ber.) (L.)

(Lev. '. An azo compound.

yAlpha-naphthol sulphonic

Vianisidine^ acid A' ir.

^Alpha-naphlhol sulphonic

acid X IK.

1886. Blue-black powder, giving violet solu-

tion in water. In concentrated H,SO., blue

solution, which precipitates on dilution

^;,»/i>>(ion.—A direct cotton dye. Dyes

unmonlantcd collon blue from an alkaline

bath, the d\ ed material becoming reddish on

heatin.-. Imt blue a<;ain on cooling.

BEKZOAZURINE 3 G (By.) (Ber.) (L.).

An azo compound.

yAlpha-naphlhol sulphonic

Litnisidint^ acid CI.

^Alpha naphthol tvlphonie

acid CI,

1885. Greyish-black powder, giving blue-

violet solution in water; in alcohol, red-

violet solution ; in concentrated H.,SO„ blue

solution, which gives a violet solution on

dilution.
, ,

AppUMtion.—h. direct cotton dye colour.

Dyes unmordanted cotton blue from an alka-

line bath. „ , ,T , >
BENZOAZURINE R (By.) (Ber.) (L.). A

mixture of benzoazurine G and azo blue.

BENZO BLACK -BLUE G (By). An
ftzo derivative.

.Alpha-naphthylamint
Iphanaphtfiol

honic acidN W.
Benzidint disul

phonic acid

<Alpha-naph
+ alphai
sulphonic

Alphanaphthol
xulphonic acid N W.

1887. Black powder. Aqueous solution,

blue-black. Insoluble in alcohol. Concen-

trated H„SO„ black-green solution, produc-

ing black'blue ppt. on dilution.

Application.—A direct cotton dye. Dvcs

nnmordanted co((on black-blue from an alka-

line hath.

BENZO BLACK-BLUE 5 G (By.). An
AEO derivative.

<Alpha-naphthylamine
+ diori/naphlha/ene

sulphonic acid S.

Dioxynaphlhahne
sulphonic acid S.

1892. Orey powder, slightly soluble in

water, with a black-blue colour. Insoluble in

alcohol. In concentrated H,SO„ black-green

solution, giving dark green ppt. on dilution.

Application.—A3 benzo black-blue G, but

cives a ureener shade.
•^ BENZO BLACK-BLUE R (By.). An
azo compound.

<Alpha-naphthylamiM
+ alpha-naphlhol

sulphonic acid N W.

Alpha-naphlhol
sulphonic acid X IT.

1887. Greyish-black powder, giving a blue-

violet solution in water. In alcohol, violet

solution. In concentrated HjSO,, blue solu-

tion, giving bluish-violet ppt. on dilution.

^p/*/i<-n<ion.—As benzo black-blue (!, but

eives more violet colours.

BENZO BLACK-BROWN (By.). 1893.

Greyish-black powder. Soluble in "•»ter.

brown solution, and in alcohol with black-red

colour. Concentrated H.jSOj, violet solution,

which on dilution changes to reddish-violet,

then reddish-brown, and finally brown.

Application.—A direct cotton dye, appli-

cable to collon or union material. The shade

produced is dark brown.

BENZO BLACK (B.). Black powder.

Aqueous solution, violet; alcohol, slightly

soluble. Concentrated HjSOj, dull violet-

blue colour, which on dilution beoomes violet

and then blue.

Application.—A direct cotton dye.

BENZO BLUE B B (By.) >•. Diamine

Blce 2 B. ^
BENZO BLUE 3 G (By.) v. Diamisb

Blck .3 B.

BENZO BLUE B X (By.) v. Diamine

BuE B X.

BENZO BROWN B (By.). An aio com-

pound, containing four azo groups.

Naphthioniciuid^
, , ,

\i{etaphtnvlfnedtamtn(.
Metaphenylene ^

^''^"^"''^JUttapkenylent diamine.

Naphthionic acid

1887. Brown-black powder, soluble in water,

with reddish-brown colour ; slightly soluble

in alcohol. In concentrated 11.^^0^, dirty

violet solution, giving brown ppt. on dilu-

tion. , ,,

Application.—A directcotton colour. l>yes

unmordanted co«on brown from a neutral

salt bath.

BENZO BROWN G (By.). An azo com-

pound, containing four azo groups.

Sulphanilic acid
^iletapheni/kne diamin*.

Mttaphenylent /
'^''"'""''^Metaphtnylene diamine.

Sulphanilic acid

1887. Brownish - black powder, giving »

reddish-brown solution in water; slightly
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Boliible ill alcohol. In concentrated HoSO^,
dull violet solution, brown ppt. on dilu-

tion.

Application.—As benzo brofl^l B, but gives

a yellower browia.

"BENZO BROWN 5R (By.) v. Alkali
Brown (D.).

BENZO CHROME BLACK B (By.), N
(By.), Mark B Black powder. Aqueous
solution, bluish-violet ; slightly soluble in

alcohol. Concentrated H2SO4, bright blue
solution ; on dilution, violet-blue.

Application.—Direct cotton dyes. Dyed
in slightly alkaline bath, and subsequently
saddened with KoCr^O, and CuSOj, pro-

ducing very fast colours.

BENZO CHROME BLACK-BLUE B (By.).

A similar product to the above.

BENZO CYANINE B (By.), 3B (By.), R
(By.). All bluish-grey powders. Mark B
gives the following reactions : — Aqueous
solution, violet - blue ; alcoholic solution,

blue. Concentrated H2SO4, greenish -blue
solution ; on dilution, becomes gradually
violet-blue.

Application. — Direct cotton dyes, giving
bright blue shades on cotton. Mark 3 B
produces the greenest blue. May be sad-

dened with metallic salts, but then yields

duller shades. Employed also in calico

pr}iiii)iq for padding.

BENZO DARK BROWN (By.). Black
powder. Aqueous solution, greenish-brown.
Alcoholic solution, claret-red. Concentrated
H.JSO4, violet solution ; on dilution, becomes
darker, and then gives a greenish-brown
ppt.

Application.—A direct cotton dye. Dyes
blackish-brown shades on cotton.

BENZO DARK GREEN (B.), GG (By.).

Direct cotton dyes, giving bluish and yel-

lowish olives on unmordanted cotton.

BENZO FAST GREY (By.). Bluish-grey
powder. Aqueous or alcoholic solutions,

reddish-violet. Concentrated HjSOj, dull
olive-green solution ; on dilution, reddish-

violet solution.

Application.—A direct cotton dye. Pro-
duces bluish -grey shades on cotton from a
slitjhtly alkaline bath.

BENZOFLAVIN (0. ). An acridine deriva-

tive. Hydrochloride of diamidophenyldi-
methyl acridine (see Acridine Or.\n'ge).

1S87. Brownish-j-ellow powder, giving a
j'ellow solution in water. In alcohol, red-

dish-yellow solution, with greenish - yellow
fluorescence. Concentrated HoSOj gives a
gi-eeuish-yellow solution, with strong green
fluorescence ; on dilution, orange ppt. is

produced.
Application.—A basic colour. Dyes ivool,

sill:, or tannin-mordanted cotton bright )-ellow.

BENZO GREY (By.). An azo compound,
containing three azo groups.

Benzidine''=Z.flY""''ifi ,^Alpha-naphlhylamme.
Alpha-naphthol

stUphonic acid X H'.

1890. Grey-black powder, giving a purplish-
brown solution in water. In concentrated
HjSOj, blue solution, which gives a black
ppt. on dilution.

Application.—A direct cotton colour. D3'es
unmordanted cotton grey from a neutral bath.

BENZO INDIGO -BLUE (By.). An azo
compound.

. . .
^Alpha-naphthylamine.

Dianisidine<~.,r\. ,,i ,JJioxynaphthalene

sidphotiic acid.

1891. Grey powder, giving a dull blue
solution in water. In concentrated HjSOj,
dark greenish-blue solution ; blue ppt. on
dilution.

Application.—A direct cotton dye. Dyes
unmordanted cotton dark blue from an alkaline

bath.

BENZO NITROL. A name applied to

diazotised paranitraniline, when applied as a
developer for direct cotton dyes.

BENZO NITROL BLACK B, T (By.).

1899. Direct cotton dyes, specially suitable

for developing with "Benzo nitrol."

BENZO OLIVE (By.). An azo compound,
containing three azo groups.

Benzidine-"
-Salicylic acid.
~Alpha-naphthylamine.

Amidonaphthol
distdphonic acid B.

1891. Blackish powder, slightly soluble in

water with a dark green colour. Insoluble

in alcohol. In concentrated H0SO4, violet

solution, giving a _greenish-black ppt. on
dilution.

Application.—A direct cotton colour. Dyes
unmordanted cotton greenish-olive.

BENZO ORANGE R (By. ) (Ber. ) (L. ). An
azo compound, containing two azo groups.

Benzidine'^
Salicylic acid.

Naphthionic acid.

1887. BrowTi crystalline powder, giving an
orange-yellow solution in water. La concen-

trated H2SO4, violet-blue solution ;
greyish-

violet ppt. on dilution.

Application.—A direct cotton colour. Dyes
unmordanted coltoti orange from an alkaline

bath.

BENZO PURPURIN B (By.) (Ber.) (L.>

(Lev. ). An azo compound.

Beta-naphthylamine mono-

Xolidine - sulrihonic acid Br.

^^Bela-nap'Hhylamine inono-

eulphonic acid Br.
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1885. Brownish powder, giving a brownish-

red Bolution in water. In concentrated

H^SOj, blue solution ; on dilution, dark-

brown ppt.
A/'p/ii-nlion.—A direct cotton colour. Dyes

col^ciH rvil from an alkaline salt l>ath, trool

red fn>in a neutral KiUi.

BENZO PURPURIN 4B (Bv.) (Ber.) (L.)

(I-A'v.). Has also Iwen sold under the names
Cotton rtd 4B (B.), Imptrial red, Ec/ipse red,

F'ist scaritt, Azamine 4 B, &c., &c. An
azo compound.

^Naphthionic acid.

'^"'"'^'"''^yaphtkicnc acid.

1SS4. Brownish powder, giving brownish-
rctl solution in water. In concentrated
H._.SOj, blue solution ; blue ppt. on dilution.

Afjiliration.—As benzo purpurin B.

BENZO PURPURIN 63 (By.) (Ber.) L.)

<Lev. ). An azo compound.

<Alpha-7iajihlhylamine mono-
auiphoiiic acid L.

Alpha-naphlhj/lamine mono-
stdphonic acid L.

1RS.5. Red powder, giWng orange-red solu-

tion in water. In concentrated HjSOj, blue
solution : on dilution, blue ppt.

Afit^ication.—As bciizo purpurin B.

BENZO PURPURIN 10 B (By.) (Ber.) (L.)

(Lev. ). An azo compound.

.
^Xaphlhionic acid.

Dianisidxne^v ,,, •.yaphthwmc acid.

188.5. Brownish-red powder, gi\"ing a car-

niinered aqueous solution. In concentrated
HjSOj. blue solution ; on dilution, blue ppt.

Applicatiim.—As benzo purpurin B.

BENZO PURE BLUE (Bv.) f. Diamine
i?KV-i;i,n; (C).

BENZOYL GREEN v. M.\lachite Green.
BENZYL VIOLET r. Methyl Violet 6B.
BERBERINE v. B.^kbehrv B.\rk.

BERRIES '. Persian I'.eki-.ies.

BETANAPHTHOL ORANGE v. Orasgk
II.

BIARSENATE OF SODA e. Sodum

BICARBONATES OF AMMONIUM,
POTASSIUM, and SODIUM -. tbe respec-
tiv,' Mi.talB.

BICHROMATES OF AMMONIUM,
POTASSIUM, and SODIUM .-. the respec-
tiVL- tllCt.lls.

BIEBRICU ACID BLUE (K.). Greenish-
blue powder. Aqueous or alcoholic solution,

greeni.sh-lilue. Concentrated H-^SO,, brownish-
yellow solution ; ondilution, becomes greenish-
yellow, green, and finallv creenishbluc.

.Aptilication.—An aoiil dve.

BIEBRICH BLACK AO", AN. 4.AN, 6AN,
3B0, 4BN, RO (K.). ilnrk 3 BO. Violet-
black powder. Aqueous solution, violet

;

alcoholic solution, blue. Concentrated UJSO4,
greenish-blue solution ; on dilution, becomes
dull blue, then violet.

Application.—Acid dyes, producing various

shncies of black on vool from a slightly acid

bath ; addition of CuSd, renders, the colours
faster f. liirlit.

BIEBRICH SCARLET . IVinxku SRB.
BILBERRY OR WHORTLEBERRY

(ViKciiiium myrtiiiue) contains a blue or
purple dve, which dyes \eool and 'ilk with-
out morciant.

BISMARCK BROWN. Mancht^t,- hroxc,
Fhtnyhne (noirn, \'t»inine. Aniline hroicn.

Gold I'lon-n, Leathtr brown, Cinnamon
broim, Kii'jli$h broicn. An azo compound.
There are two distinct compounds, which
are prepired from metaphiuyUiH diamine
and metafo/iiylene diamine respectively. The
former was introduced in 1863, the latter in

1878. Phenylene compound

—

Mftaphdiylene^Melaph'iiyl'ne diamine,
diamine '^Mtlaphaiy/dir diamine.

Black or red powders, giving rollnowii solu-

tions in water. In concentrated H^SO^,
brown solutions, t)econiinE redder on ililution.

Application .—Ba.sic or direct cotton colours,
which dye unnionlanted cotton brownish-
orange, tannin-mordanted cotton brown. Wool
and leather brown from neutral or slightly

acid bath.

BITTER ALMOND OIL GREEN c Mu.*-
CHITE tiREEN.

BLACKS, "DIRECT "OR "ONE-DIP."
These names, amongst others, arc applied to
those pi-ejiarations containing logwood as
dyestulf and iron as principal mordant,
which are largely used for producing blacks
by a single bath process. The possibility of

using this method of dyeing dejiends upon
two facts— firstly, that the iron-logwood
colour-lake, though insoluble in water, dis-

solves unchanged in a dilute acid solution ;

and, secondly, that if wool is boiled in this

feebly acid solution, it will withdraw and fix

upon itself the colour-lake. That is to say,
the attraction resulting from the affinity of
the fibre for the colour-lake is able to over-
come the tendency of the weak acid to keep
the colour-lake in solution. If, however, the
bath is strongly acid, its affinity for, or
tend'-nc}' to dissolve, the colour-lake is

greater than that of the wool, and no dj-eing
take^ place.

The dye-bath may be made up with the
various ingredients (which usually consist of
logirood or logwood extract, ferrous miJphate,

cojif>er sulvliate, and oxalic acid), but the
general practice is for dyers to buy the
mixture ready prepared

—

" Bonsor'f blaci"
being a well-known compound of this type.
There are several methods of prrjiaring

these direct blacks, some of which are merely
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mechanical mixtures of the necessary in-

giudients, whilst others consist of the iron
and copper logwood lakes. Some also con-
tain the oxalic acid necessary for their

solution, but in most cases this has to be
added bj' the dyer.

Reduced Black is of similar composition
to the above, but the paste has been sub-
jetted to a reducing action.

BLACK LIQUOR v. Irox,Pyrolu;.\ite of.

BLACK PASTE /. Fast Black (L.).

BLACKLEY BLUE v. Soluble Blue.
BLANC FIXE v. Bakifm Sulphate.
BLAU (Ger.) = Blue.
BLEACHING POWDER v. Calcium

(Calcium chlobo-hypochlorite).
BLEU (Fr.) = Blue.
BLEU DE LYON v. Spirit Blue.
BLEU DE NUIT r. Spirit Blue.
BLEU DE PARIS '. Spirit Blue.
BLEU FLUORESCENT v. Fluorescent

Blue.
BLUE BLACK B (B.). Azo black (M.).

An azo compound, closely allied to naphthol
black.

<Beta-naphthylamine mono-
or disu/phonic acid.

Beta-naphthol disnlphonic

acid R.

18S2. Blue-black powder, giving blue-violet

solution in water. In concentrated H2SO4,
blue-green solution ; on dilution blue solu-

tion, then blue ppt.

Application.—An acid colour. Dyes tcool

black from an acid solution.

BLUE BLACK R (B.). Very similar to

blue black B, but prepared from a different

Eulphonic acid of beta-naphthylamine.

BLUE VITRIOL v. Copper Sulphate.
BOMBAY CATECHU v. Catechu.
BONSOR'S BLACK v. Blacks (Direct).

BORAX ''. Sodium Borate.
BORDEAUX B (M.) (Ber.) (Lev.). Bor-

dfau.c i? extra (M.), Bordeaux BL (C),
Bordeaux (D.), Fast red B (B.), Cerasine.

An azo compound.

Alpha-naphthylamine—Beta-naphthylamine
trisulphcmic acid R.

1878. Brown powder, giving magenta-red
solution in water. In concentrated H.,S04,

blue solution ; on dilution, magenta-red.
Application.—An acid colour. Dyes wool

and silk claret-red from an acid bath. Used
also in preparing lakes.

BORDEAUX B X (By. ). Two distinct azo
oonipounds are sold under this name

:

(1) Amidoazo xylol— Beta-naphthol md-
phonic acid S.

1879. Brownish powder, giving brownish-red
solution in water. In concentrated HoSOj,
green solution ; on dilution, brown-red ppt.

(2) Amidoazo xylol — Beta • naphthol.

disulphomic acid

1879. Dark brown powder, giving red solu-

tion in water. In concentrated H.1SO4, dark
green solution ; on dilution, first blue, then
ppt. as brown-red flocks.

Application.—Acid dyes, both giving red
shades on wool or silk.

BORDEAUX B L (C. ) D. Bordeaux B (M. ).

BORDEAUX COV (Ber.) v. Bordeaux
Extra (Bv.).

BORDEAUX DH (D. & H.) v. Fast Red
D(B,).
BORDEAUX EXTRA (By.). Bordeaux
COV (Ber.), Congo violet (Ber.). An azo

compound.

„ -J • ^Beta-naphthol sulphonic acid B.

Beta-naphthol sulphonic acid B.

1883. Brown powder, giving claret-red solu-

tion in water. In concentrated HnSOj, violet

solution ; violet ppt. on dilution.

Application.—A direct cotton colour. Dyea
unmordanted cotton Bordeaux red from a salt

bath ; wool from an acid bath.

BORDEAUX G (D.) v. Bordeaux B.

BORbEAUX G (By.). An azo compound.

Amidoazo toluol sul- — Beta-naphthol sul-

phonic acid phonic acid S.

1879. Brown-red powder, giving a red solu-

tion in water. In concentrated H.,SOj, dark
blue ; red ppt. on dilution.

Application.—An acid colour. Dyes wool

and xilk claret-red from an acid bath.

BORDEAUX R EXTRA (M.) v. Bor-
deaux B.

BORDEAUX S (Ber.) v. Fast Red D (B.).

BRADFORD BLUE (Br.S. & Sp.). An
obsolete rosaniline derivative. Basic dve.

BRAHMA ORANGE AND BRAHMA
RED B, 2B, 6B (Z.). Azo compounds,
derived from benzidine. Introduced 1889,

now obsolete.

Application.—Direct cotton colours.

BRAZILEIN >-. Redwoods (Soluble).

BRAZILWOOD r. Redwoods (Soluble).

BRILLIANT ALIZARIN BLUE G PASTE
(By. ). Brownish-green paste. Aqueous and
alcoholic solutions, greenish-blue. Concen-

trated H2SO4, olive-green solution ; on dilu-

tion, violet.

Application.—A mordant dye. Gives dark

brigl)t blues on chrome-mordanted water.

Used also in calico printing with acetate

of chrome mordant.
BRILLIANT ALIZARIN BLUE R PASTE

(By. ) Violet paste. Aqueous solution, violet

;

alcoholic solution, reddish - violet. Concen-

trated HoSOj, oUve-green solution ; on dilu-

tion, bluish-green, then dull violet-blue.

Application.—Asabove, but gives somewhat
redder shades.
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BRILLIANT ALIZARIN CYANINE G
PASTE(Hv.). Hiownislirc-l i)ii>ito, A.|ueous
solutiuii, violptbliie ; alcoholic solution, blue.

Concentrated H._.S04, yellowisli- brown ; on
dilution, reddishvioU't.

App/hation.—A mordant dye, similar to
the above.

BRILLIANT AZURIN B (Ber.). Oreyish-
black powder. AcjueouB solution, blnish-

violut ; alcoholic solution, violet. Concen-
trated H..SO4, grceniah-bluo ; on dilution,

bluish-violet.

Application.—A direct cotton dye. Dyes
unniordiuitcd cotton blue.

BRILLIANT AZURIN 6G (By.) (Ber.)

(L.). An azo compounci, containing two
azo groups.

<Dio.r!/iiaphthcUene mono-
mfphonic acid.

Dioxynaphthalene mono-
nUphorUc ctcid.

1889. Oreyish-black powder, giving a bluish-

violet solution in water. Ui concentrated
H.,.SOj, greenish-blue solution ; on dilution,

violet ppt.

Application.—A direct cotton colour. Dyes
unmoiilaiited cotton blue from a salt bath

;

wool, )iluo from a neutral bath.

BRILLIANT BENZO GREEN B (By.).

189U. A direct cotton colour, giving bright
bluisli-greon .>iha(lc9 on unmordanted cotton.

BRILLIANT BLACK B (B.) v. N.\puthol
Bi..\( K (iH.

BRILLIANT BORDEAUX S (Ber.). An
acid led dye.

BRILLIANT CARMOISINE (ML. & B.)
)•. Fast Hi:n C (B.).

BRILLIANT CHROME RED PASTE
(By.). Crimson paste. Aqueous solution,

red ; alcoholic solution, orange - red, with
yellow fluorcsceaoe. Concentrated H-^SOj,

Dluish-crirason ; on dilution, becomes slightly

yellower.

Application.—A mordant dye. Used in

cn/icnprintinif, giving bright crimson shades.

BRILLIANT COCHINEAL 2R AND4R
(C. ). A/,o dyes allied to pntatine scikt (B. ).

Appli'-'iiion. — Acid colours. Dye wool
and kIU- liright red from an acid bntli.

BRILLIANT CONGO G (Ber.) (By.) (L.).

An azo compound.

Beta-naphihylamine inonosul-

Benzidine<^ phonic acid B.

^Bela-naphthylaminediaulphonic
acid R.

1886. Brown powder, giving brownish-red
solution in water. In concentrated H0SO4,
blue solution ; on ililution, violet ppt.

App/icalion.—A direct cotton colour. Dyes
unmordanted cotton bright red from an alka-

line bath.

BRILLIANT CONGO R (Ber) (By.) (L.).

The to/idinc compound corresponding to
the above. 1886. Brown powder, giving
bro«Tiish-red solution in water. In concen-
trated HoSOj, blue solution ; on dilution,

brownish-black ppt.

Application.—.-Xs Inillianl Congo Q.

BRILLIANT COTTON BLUE GREENISH
(By.)i\ MkthvlHlikiC.).
6RILLIANT CRESYL BLUE 2B (L.).

A bright blue t>a»ic dye.

BRILLIANT CROCEfNE H (C. ). BrUliant
eroceine (By.), Brilliant croceine Wuw/i (C),
Cotton scarlet (B.), Cotton scarlet SB (K.),

Ponceau BO extra (Ber.), Pa/>er scarlet blue

shade (M.). A secondary azo compound.

Amidoazo benzol — Betanaphthol di»id-

phonic acid Y.

1882. Light brown powder, giving a cherry
red solution in water. In concentrated HjSO,,
red-violet solution ; on dilution, first blue,

then brown ppt.

Application.—An acid colour. Dyes wool
and silk in acid bath red. Paper and cotton

on alum mordant a red, fast to light but not
to washing. Used also as a lake, being pre-
cipitated oy alumina hydrate and barium
chloride.

BRILLIANT CROCEINE SB (By.). An
acid dye, specially suitable for staining pajwr
pulp.

BRILLIANT CROCEINE SB (C. ). Orange-
red powder. .\nueous solution crimson.
Alcoholic solution orangc-rcd. Concentrated
HoSOj, violet solution. On dilution, violet-

brown ppt. becoming eventually violet.

Application.—An acid colour, giving bluish-

scarlet shades.

BRILLIANT CROCEINE 9B (C). An
azo compound.

, Beta-naphthylamine y-di-
Paraphenylene^ sulphonic acid.

diamine \ Bela-naplUhol diaulphonic
acid.

1885. Bro>vnish-red powder, soluble in water
with a blue-red colour. In concentrated
H.jSOj, blue solution, becoming violet on
dilution.

Applicniion.—An acid colour. Dyes xrool

and silk 1iluish-sc;irlct from an acid bath.

BRILLIANT DIAZINE BLUE B AND
2B (K.).

BRILLIANT GERANINE B AND SB
(By.). Both are reddish-purple powilcrs

Aqueous solution bluish-red, alcoholic solu-

tion redder. Concentrated H^SO^, blue

solution, on dilution becomes gradually red.

Application. — Direct cotton dyes. Dye
unmordanted cotton bright pinkish-red. Verjr
suitable for padding.
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BRILLIANT GREEN (B.) (By.) (C.)

(M.) (D. &H.) (L.) (K.) (0.). Malachite

yi-ff.H (B.), Diamond yreen O (B.), Elhyl

gnai (Ber.), Emtrcdd green (By.), ^a-?« or

'lilolid green J (Mo.) (P.), Solid green TTO
(S.C. I.). A triphenylcarbinol derivative.

Sii/phale or zinc chloride double salt oj telra-

fthyhiiamidolriphenylcarhinol. 1879. Golden

crystals (sulphate), giving a green solution in

water or alcohol. In concentrated H0SO4,

yellow solution. On dilution, first dark

yellow, then yellowish - green, and finally

green.
Application.—A. basic colour. Dyes wool,

silk, jute, leather, or tannin and tartar emetic

mordanted cotton, green ;
gives yellower

sha<le than malachite green.

BRILLIANT HESSIAN PURPLE (L.)

(Bcr.) (By.). An azo compound.

Beta-naphthylamine mono-
Diamidostilbene/ siUphonic acid B.
disulphonic a<^i<i'^Beta-naphthylamine mono-

sulphonic acid B.

1S86. Dark red powder, giving a purple-red

solution in water. In concentrated II2SO4,

blue solution ; on dilution, blue-black ppt.

AppHcatimi.—A direct cotton colour. Dyes

unmnrdanted cotton bluish-red.

BRILLIANT ORANGE G (M.) w. Csoceine

Or.a.n'oe.

BRILLIANT ORANGE G (Ber.). Brown-

ish-red powder. Aqueous or alcoholic solution

brownish-red. Concentrated H2SO4, purple

solution ; on dilution, bro^vn precipitate.

Application.—A direct cotton dye. Dyes

unniordanted cotton bright orange.

BRILLIANT ORANGE (M.) v. Orange

BRILLIANT ORANGE R (M.). Scarlet

6H (Ber.), Scarlet R (By.), Ora7ige N (K.),

Xylidine orange. An azo compound.

Xylidine — Beta-naphthol sulphonic acid S.

1S79. Cinnabar red powder, giving a yellow-

ish-red solution in water. In concentrated

HoSOj, cherry - red solution ; on dilution,

recldish-brown ppt. m
Application.—An acid colour. Dyes xcool

and siVit yellow-red from an acid bath.

BRILLIANT ORCHIL C (C). An azo

comjiound. 1893.

Application.—An acid colour. Dyes wool

and sillc very level orchil-red shades.

BRILLIANT PONCEAU G (C.) v. Pon-

CEAr2R(Ber.).
BRILLIANT PONCEAU GG (C.) v. Pon-

ceau 2G (Ber.). _
BRILLIANT PONCEAU 4R (By.) v.

D.n-ELE Brilliant Scarlet Extra S (Ber.).

BRILLIANT PONCEAU 4R (C.) (By.)

{Vi.) r. Cochineal Red A (B.).

BRILLIANT PURPURIN 5B (Ber.) (By.)

{L.j. An azo compound.

Alpha-naphthylamine mlphonic

Totidinei^^ «"d L.

^Beta-nanhthylamine stdphoiiic

acid Ber.

Application. — A direct dyeing cotton

colour. Dyes uumordanted cotton bright red

from an alkaline bath.

BRILLIANT PURPURIN R (Ber.) (By.)

(L.). An azo compound.

Tolidine

, Beta-naphthylamine disul-

phonic acid R.

Naphthionic acid.

Red powder, giving a red solution in water.

In concentrated H^SOj, blue solution ; on
dilution, blue-black ppt.

Amplication.— V. Brilliant Purpurin 5B.

BRILLIANT RED (Sch.) )•. Fast Red A
(B.).

BRILLIANT SCARLET (Lev.) v. Cochi-

neal Red A (B.).

BRILLIANT SULPHONAZURIN R (By.).

Dull violet-blue powder. Aqueous solution,

dull blue. Alcohol (easily soluble) reddish-

blue solution. Concentrated H0SO4, bluish-

red solution. On dilution, purplish-red pre-

cipitate.

Application.—A direct cotton dye. Dyes

unniordanted cotton bright blue.

BRILLIANT YELLOW (Sch.) c Naph-
thol Yellow R S (By.). A nitro compound.

Soditim salt of dinitro alphanaphthol alpha-

monosnlphonic acid. 1884. Golden -yellow

powder, soluble in water. On heating, the

dry powder swells up and deflagrates. In

concentrated HjSOj it gives a pale yellow

solution.

Application.—An acid colour. Dyes wool

and sillc yellow from an acid bath.

BRILLIANT YELLOW (L.) (Ber.) (By.).

An azo compound.
, Phenol.

Diamido stilbene disulphonic "^''^'^
phenol.

1886. Light brown powder, giving reddish-

yellow solution in water. In concentrated

HoSOj, violet solution ; on dilution, violet ppt.

'Application.—A direct cotton colour. Dyes

unmordanted cotton yellow from an alkaline

bath. Is very sensitive to acids.

BRILLIANT YELLOW S (B.). Brilliant

yellow (M.), Yellow WR (S.C.L), Curctimm

(G.). An azo compound.

Sulphanilic acid—Diphenylamine sulphonic

acid.

Orange-yellow powder, giving a yellow solu-

tion in water. In concentrated H2SO4, blue-

red solution ; on dilution, magenta-red.

Applicaticn.—An acid colour. Dyes wool

or silk- yellow from an acid bath.

BRITISH GUM v. Thickeners.
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BROWN NP and NPS (D. * H.). An
azo cunipoond.

Partmilraniline — I'yrogallol.

1891. HroH-n paste.

Ai>}Jif'iiion.—Dj'es loool luordnnted with
cliionii' A l>ii>wii fast to milling.

BUCKWHEAT (Polygonum fayopyrum)
has liecn investigated by Schunck, and
appears to contain a yellow dye allied to

ifarhiriu (old fustio).

BUFFALO RUBINE (Sch.) v. Azo Bob-
I.KM \ iHv.).

BUTTER YELLOW. An azo compound.

Aniiine — Dimtthylanilint.

1874. Yellow plat«3, melting at 115° C. In-

soluble in water. In concentrated HjSO,,
yellow solution, becoming red on dilution.

In t)il9, soluble.

Applicalion.—Used for colouring hti/ter,

oUs, &c.

CABBAGE RED. Red cabbage contains a
considerable amount of colouring matter, to

which the name canline has been given. It

is probably identical witl> cyaii'me, and is

largeh' usod in lolouring spurious wines.

CACHOU DE LAVAL (P.). Obtained by
ftising viL;<t,il>U' substances, such as sawdust,
bmn, or nhirch ; or animal products, such as

blood, horn, or feathers,, with alkaline sul-

phides. Probably a polymer of the base,

H - S - C = C\
H-S-C = C-^

(Richardson & Akroj'd). 1873. The commer-
cial article is very impure, containing only 20
to 30 per cent, colouring matter. It is usually
prepared from sawdust, but in addition to
the bodies above mentioned it may be ob-
tained from saccharose, gallic acid, succinic

acid, OT furfurane by fusing with NajS.
Sold as porous hygroscopic black lumps.

Aqueous solution is greenish-black, but be-

comes brown on standing, with precipitate
of colouring matter and sulphur. Addition
of H.JSO4 to the ."vqueous solution causes
evolution of HjS and precipitation of dye.
Concentrated HjSO^, olive solution evolving
H.jS.

According to Richardson & Akroyd, * a
characteristic test for caehou is as fol-

lows :—Dissolve the colour in baryta water
an<l pass COj. A blood-red colour is pro-
duced, whicli is not destroyed bj- boiling or
evaporation to drjTiess.

Applicalion.—Requires a special process.

Applicable onlj' to vegetable fibres. The dye
• Joum. Sec. Chem. tnd., Hay, 19J>S.

is dissuhed in hot water, sodium chloride,

sulphate or bisulphate is added, and the
material is <lyed fur alxjut an hour. It is

then washed, and the colour fixe<l by ine.ins

of one of the following solutions :

—

Cniis. pt*r litre.

1. Sulpliuric acid, . . . 'it

2. Hyilrochloric acid, . . ."ill

3. Bichromate of pot^ish, . . 2 to 3
4. Copper sulphate, ....'>
5. Ferric sulphate, 4' Tw.

The fixing bath is used warm.
The colour obtained is influenced to some

extent, but not greatly, bj- the nature of the
fixing agent employed ; the mineral acid" pro-

duce the yellowest colours, bichromate slightly

more neutral colours, copper sulphate greyer
colours. All are very fast to washing and
soaping, and fairly fast to light.

Caebou dyes serve as mordants for liasic

djes, and when fixed mth metallic salts also

for mordant dyes.

CACTUS.—The flowers of many species of

Cactus, particularly C. speciosus, ap|H'ar to

contain a colouring matter identical with
that of cochineal, and this is interesting, as

tending to show that this important colmir-

ing matter is reallj' of vegetable and not of

animal origin, and is merely extracted from
the plant by the insect.

CAKE ALUM I'. Aluminium Sulphate.
CALCIUM, Ca = 40. The metal occurs in

nature in large (juantities, combined with
carbonic, sulphuric, and phosphoric acids.

It can be prep)vred by heating calcium
iodide with sodium in covered iron crucibles.

It has a yellow colour, and decomposes water.

Mctiillic calcium is of no importance com-
nionialh !>f the present time.

CALCIUM ACETATE, Acetate of lime,
( 'ait ,11/),,),.

J're/Kti-'ifioii.—Brotni or grey acetate of lime
is prepared from pyroligneous acid by neutral-

isation with lime. After standing, the liquid

is syphoned ofT and evaporated, tlio tarry

impurities which rise to the surface being

skimmed off. After removal from the evapo-

rating vessel, the crude acetate is carefully

dried. It decomposes when strongly heate<l.

The acetate of calcium may be purihe<l by re-

dissolving in water, filtering, and crystallising.

Crystals of the composition CacCjHjO.,), -1-

2HjO are formed ; they arc easily soluble \i\

water, the solution being acid to litmus.

White acetate of lime is prepared by neutral-

ising about 7 parts of 30 per cent, acetic

acid with 1 part of quicklime (calcium oxide).

Application.—Calcium acetate is used as a
mordant, calcium forming an essential part

of tlie alizarin lakes Acetic acid and many
otlier acetates are prepared from this salt

.

Pro/ierties.—The commercial article gener-

ally contains about 65 per cent, of the pure
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substance, and 1 to 8 per cent, of matter
insoluble in water.

Calcium sulphate, hydrate, and carbonate,

together with more or less tarry matter, are

the usual impurities.

Analysis — Estimation of Acetic Acid in

Calcium Acetate and other Acetates. — The
amount of acetic acid present is determined

by distillation with phosphoric acid, as re-

commended by Stillwell and Gladding, and
described in Allen's Commercial Organic

Analysis, vol. i., p. 479. A retort of 100 c.c.

capacity, the tube of which should have been
previously bent downward about 4 inches

from the end, is employed. The extremity

of the retort is connected with a small

Liebig's condenser, the inner tube of which
at its lower end passes downwards into a

flask containing water or 50 c.c. -^ caustic

soda and a drop of phenolphthalein.

The receiver consists of a wide-mouthed
flask of 1 litre capacity, fitted with a rubber

stopper having two holes, through the smaller

of which passes the narrow end of a small

tube (such as is used for drying purposes)

filled with glass beads. The water or stan-

dard soda used should be poured down this

tube, the retort tubulus being meanwhile left

open. The receiving flask should be placed

in a vessel of cold water and kept cool during

the distillation.

One grm. of the sample is worked through

a wide short -necked fimnel into the retort

with 15 c.c. of water. The retort is fitted

with a tapped funnel, through which is poured

a solution of 5 grms. of glacial acetic acid in

10 c.c. of water. During the operation the

neck of the retort is inclined slightly upwards
to prevent anj' liquid being carried over

mechanically.

The retort, which is placed on wire gauze,

is gently heated, and the liquid distilled

until it is reduced to a volume of not more
than 10 c.c, when 25 c.c. of water are intro-

duced through the funnel, and the distilla-

tion continued until the volume of the liquid

is again reduced to 10 c.c. The addition of

water and distillation to small bulk are re-

peated three more times, when the whole of

the acetic acid will have passed over. The
distillate, after rinsing the condenser into

the receiver, is titrated with ^ sulphuric

acid ; or in the event of water only having

been placed in the receiver, ^ caustic soda

should be used.

The phosphoric acid used must be free

from nitric acid. If the sample or the phos-

phoric acid contain chlorides, a little silver

sulphate must be added to the contents of

the retort to prevent hydrochloric acid dis-

tilling over.

Example.—0'9864 grm. sample distilled

into 50 c.c. M- NaOH required 2877 c.c.

S^ H2SO4 to discharge the pink colour of

the indicator (phenolphthalein).

50 - 28-77 = 21-23 c.c. | NaOH required

for the sample.

1 c.c. ?i NaOH = 0-03 grm. CaHiOa or

0-0395 grm. CalCaHaOiJa-

.-. 21-23 X 0-03 X
^-ggg;j^

= 64-55percent.

acetic acid (C2H4O2).
Pure calcium acetate yields 74 -68 per cent,

acetic acid ; or

21-23 X 0-0395 x ^^i = 85 per cent,

calcium acetate.

CALCIUM CARBONATE, CaCO,. Lime-

stone, Chalk. Carbonate of lime is widely

distributed in nature, forming the bulk of

many mountain ranges. It often occurs it

conjunction with magnesium carbonate as

dolomite. Marble, limestone, and coral are

also forms of calcium carbonate. It may be

obtained in a pure state by treating calcium

chloride solution with an alkaline carbonate,

preferablyammonium carbonate. It is a white

powder, almost insoluble in pure water (1 litre

dissolves 0-18 grm. CaCOs), but it dissolves in

water containing carbon dioxide. The chalk

is thrown out of solution, however, on expel-

ling the gas by boiling the liquid. Tlie pre-

sence of chalk in natural waters from the

above cause produces what is termed tempo-

rary hardness.

Calcium carbonate dissolves in acids with
effervescence. It is used as a mild alkali for

the neutralisation of acid liquids, and as an

addition to the dye-bath in the dyeing of

alizarin, and in certain cases for fixing mor-

dants. A light, soft, precipitated chalk,

free from sodium carbonate or hydrate, and
almost completely soluble in acetic acid, is

best for these purposes.
An aqueous extract of chalk will turn red

on the addition of phenolphthalein if carbon-

ates or hydrates of the alkalies are present.

CALCJfUM CHLORIDE, CaCL,, is prepared

by dissolving lime or chalk in hydrochloric

acid. On the large scale, it is obtained as a

by-product in the manufacture of ammonia

—

soda, &c. Chloride of calcium is very deli-

quescent, and very easily soluble in water.

It is found in commerce as a white, solid,

dense or porous mass. It crystallises from

concentrated solutions as CaCL, + GHoO.
Anhydrous calcium chloride is used as a

drying agent in the laboratorj'.

CALCIUM CHLORO-HYPOCHLORITE,
CaOCU. Bleaching powder. Chloride of lime.

Preprtration.—Chlorine, on passing over

thin layers o£ calcium hydrate, is absorbed.



72 CALCIUM CHLORO-HYPOCHLORITE.

forming this most important snbetaooe,

bleaching powder. The chlorine for thia

purpose is obtained by various methods.

<1) By treating manganese dioxide with

hydrochloric acjd. (2) By Mond's process,

which consists in volatilising ammonium
chloride, and decomposing the vapours by
means of hot magnesia in small lumps. The
thlorine is completely retained bv the mag-
nesia, and on passing air through the oxy-

chloride, magnesia is reproduced and chlorine

is expelled. (3) By an electrolytic process,

in which potassium or sodium chloride is used

as the electrolyte, and mercury is employed
alternately as anode and cathode. In this

process, chlorine is liberated and an amalgam
of potassium or sodium is formed, which in

contact with water is decomposed, potash or

soda being produced, and mercury set free.

The exact constitution of bleaching powder
md the chemistry of its production have not

yet been elucidated. It is probable that it

consists for the greater part of calcium chloro-

Cl
hypochlorite, Ca<[Xpj, as it is not possible to

extract the calcium chloride by means of

alcohol, although, according to the generally

accepted equation representing the action of

chlorine on slaked lime, calcium chloride and
calcium hypochlorite are formed

—

2Ca(0H), + 2C1, = Ca(0Cl)3 + CaClj + 2H,0.

Carbon dioxide is capable of expelling almost
the whole of the chlorine.

Properties.—Commercial chioride of lime

generally contains 3d to 37 per cent, available

chlorine! By the term '

' available " is under-
stood the chlorine which is capable of being
evolved in the free state on the addition of

an acid. It is a white powder, having a
smell resembling that of chlorine. On ex-

posure to the air, moisture and carbon
dioxide are slowly absorbed and chlorine

gradually evolved. Bleaching powder, even
when stored in closed vessels, decomposes
slowly, but light accelerates the decom-
position.

It is soluble in about twenty times its

weight of water, the alkaline solution ha^'ing

strong bleaching properties. On boiling, the
a<]ueous solution evolves oxygen and forms
calcium chloride and chlorate. The carbon
dioxide of the atmosphere gradually decom-

foses solutions of bleaching powder m water,
ypochlorous acid and eventually free oxygen

being produced

:

< 1 ) iC'aOCL, + nfiO,= CaCO, -( CaCl, -F2H0a
(2) HOCl = Ha-hO.
The bleaching action of bleaching powder

is due to the oxygen which it liberates, as
shown by the above equation. The addition
of acids to the liquid causes the decomposition
to take place m<»re quickly, a comparatively

small amount of acid being 8u6Scient to
destroy the equilibrium of the chlorine com-
pound, and gradually cause its complete
dissociation. G. Lunge lias patented a method
in which formic or acetic acid is used for the
above purpose. A minute quantity of a salt

of cobalt placed in a boiling solution of

bleaching powder caiises steady evolution of

oxygen.
X ete.—Bleaching powder is employed in the

bleaching of cotton, hemp, flax, and materials

re<iuired in the manufacture of paper, also aa

a disinfectant, and as a discharge in calico

printing.

Bleaching powder is used in the form of a
clear solution obtained by digesting the
"bleach" in cold water, and decanting the
supernatant liquid after standing to deposit
insoluble matter. The solution containing
about 7 per cent, available chlorine is a
market article.

Other bleaching solutions (the active con-
stituents of which are hypochlorites' are used
—for instance, Eau de Janlle and £311 de
Laharraqut. Magnesium, :inc, and oVh-

mi'nium hypochlorite ( WHton't ble<iching

liquor) are sometimes employed.
AnalTsis of Bleaching Powder.—Besides

the chief constituents of bleaching powder
(CaOCL), other compounds are present in

greater or less quantity — viz., calcium
hydrate, calcium chloride, and calcium
chlorate. If sufficient care has not been
exercised in the manufacture, calcium
chlorate may exist to the extent of 10 per
cent. The value of chloride of lime for

bleaching purposes depends solely upon the
amount of arailable chJorine present. Chlor-

ate of calcium is of no value as a bleaching
agent.

Petiot's method of analysis is based upon
the conversion of an allxiline arteuiu into an
arsenate when a solution of the former is

added to a hypochlorite.

NajAsO, -I- = NajAsOj.

When sufficient of the sodium arsenite has
been added to the bleaching powder solution

the latter gives no further reaction for free

chlorine.

Preparation of Dtci-normal Sodium Ar-
stnite Solution.—4"95 grms. of pure re-sub-

limed arsenious oxide and 10 grms. of pure
sodium bicarbonate are dissolved in about
250 c.c. of water. The arsenious oxide must
be in fine powder, and is best added to the
hot solution of sodium bicarbonate, and the
mixture heated to boiling to promote solution.

When quite clear, it is cooled and diluted to

1 litre. 1 c.c. of sodium arsenite solution
- -00355 grm. a.
In order to check this solution about ^ grm.

of iodine is ground with 01 grm. potassium
iodide and the mixture healed gently rn •
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porcelain crucible covered with a watch-glass,

wliich, together with another watch-glass
ai)il flip, has been previously weighed. The
crucible and contents should be heated for a
short time to drive off any moisture before

the watch-glass is placed over it. When
sufficient iodine has condensed the watch-
glass is removed, covered with the remaining
tared one, and placed in the clip until cold,

when the whole is weighed. The glasses are

jjlaced in 20 c.c. of 10 per cent, potassium
iodide solution in a beaker, and as soon as all

is dissolved, sodium arseuite is added from a

burette imtil the solution is light yellow j

starch solution is then added, and the titra-

tion continued until the blue colour disappears.
The number of c.c. of arsenite required mul
tiplied by 0'0127 should be exactly i.ne weiglil

of iodine used.
Prtparation and Titration of Bleaching

Ponder Solution. — The sample is spread
out on a sheet of paper and all lumps are

crushed, and the whole quickly mixed with
the aid of a strong spatula. 7'lOgrms. are

weighed on a watch-glass and transferred to

a small mortar, in which the substance is

rubbed into a thin cream \vith water. After
allowing the coarser particles to subside, the

turbid liquid is poured through a funnel into

a litre flask, and the residue in the mortar
again ground up with more water. This is

repeated three or four times, when the whole
of the solid will have been transferred to the

flask. After thoroughly washing the pestle

and mortar, the liquid in the flask is made
up to 1 litre and the solution well agitated.

50 c.c. (0'355 gmi.) of the turbid liquid

are withdrawn immediately after shaking
the flask by means of a pipette and titrated

in a porcelain basin with continual stirring

with Yxr arsenite solution, until the liquid

ceases to give a blue or violet colour, when
a drop is placed with a glass rod on a filter

paper moistened with a solution of potassium

iodide and starch. This paper may be readily

prepared by saturating filter paper with a solu-

tion made by boiling about J grm. of potato

starch, J grm. of potassium iodide, and yV grm.
of sodium carbonate, with 50 c.c. of water.

Each c.c. of the arsenite solution indicates

1 per cent, available chlorine. If 34 c.c.

arsenite solution were required, 34 per cent,

of available chlorine is present. If any other

weight of bleaching powder, or a bleaching

solution, had been used, for example, 40 grms.

of solution, and after diluting to a litre,

50 c.c. (2 grms. solution) required 45 c.c. of

arsenite solution.

1 c.c. JL sodium arsenite = 000365 grm. CI.

Bwiistn'i method depends upon the oxida-

tion of sodium thiosulphate. It records the

amount of chlorine present as chlorate as well

as hypochlorite ; consequently it is not so

well adapted for the valuation of bleaching

powder as Peuot's method. If both methods
are used, the difference between the two
results shows the amount of chlorine present

as chlorate.

Preparation of Deci-nonnal Sodium Thio-

sulphate Solution.—24'8 grms. of pure crystal-

lised sodium thiosulphate, NaoS-iOj, 5H.jO,

are dissolved in 1 litre of water. The
resulting solution may be standardised either

by i' iodine solution, or, preferably, by a

deoi-normal solution of potassium bichromate,

containing exactly 4-917 grms. of pure

K^Cr^O, in a litre. 25 c.c. of ^ ICCroO,

solution are run from a burette into a
stoppered bottle of about 500 c.c. capacity,

10 c.c. of a 10 per cent, solution of potassium

iodide, 200 c.c. of water, and 5 c.c. of con-

centrated hydrochloric acid are added. The
thiosulphate solution is then gradually added

from a burette until the solution is nearly

colourless, a rotary motion being imparted

to the solution meanwhile. A little starch

solution is then added, and the titration con-

tinued until the blue colour just disappears.

The starch solution is prepared by rubbing

i grm. of pure potato starch into a cream

with a little water in a mortar and pouring

it into 250 c.c. of boiling water, boiling for

15 minutes, cooling, and pouring off the clear

solution. It is best freshly prepared. If the

thiosulphate solution be strictly normal 25 c.c.

of it will be required. 1 c.c. of ^ thiosul-

phate = 0-00355 grm. CI. In this reaction

the bichromate liberates an equivalent amount
of iodine from the excess of potassium iodide

used.
Titration of Bleaching Powder.—25 c.c. of

the bleaching powder solution prepared as

above described (0-1775 grm.) are withdraivn

and diluted with 200 c.c. of water and 10

c.c. of potassium iodide solution, and 5 c.c.

concentrated h}-drochlorio acid added. The

liquid is then titrated with -j^ thiosulphate

in exactly the same manner as in standard-

ising with bichromate.

Example.—25 c.c. (0-1775 grm.) of the

solution made as above described required

18-5 c.c. hyposulphite solution, and 25 c.c.

tested by Penot's method required 17 c.c. yy
sodium arsenite solution.

18-5 - 17-0 = Vb.
.-. 1-5 X 2 ( = 0-355 gnn. solution)

= 3 per cent, chlorine as chlorate.

If the per cent, of available chlorine be

accepted from the latter method, the amount

found—viz., 18-5 x 2 = 37 per cent.—will

include tlie chlorine as chlorate.
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Lunge* liaJ3 devised a gasoiiietiic nielhud

deiwiuling upon tlie evolution of oxygen when
a solution of bleaching jwiwder or hyiM-
chlorite is mixed with peroxiile of liydrogen.

Bleachinij liquors ami other lii//iochlorUes may
be analysed in exactly the same manner as

chloride of linu'.

CALCIUM HYDROXIDE, Ca(OH)j {C<U.

cium hyilrntc, S/akeil lime). Calcium hydrox-

ide is formed by the action of water on cal-

cium oxide, CaO + HjO = Ca(OH)„ ; or, as it

is commonly called, by "slaking" lime, which
is best effected by first moistening the quick-

lime with small quantities of hot water until

the mass becomes very hot and begins to

break up, and tlicn adding cold water.

If the raw material contained clay, or has

been heated too strongly, the quicklime does

not slake well, and yields no goo<l caustic

lime. Calcium hydroxide forms a white
powder of 2'01 specific gravity, which dis-

solves in 730 parts of water at 15", and is less

soluble at higher temperatures. This solu-

tion is called lime-water. \Vater cimtaining

calcium liicarbonatc or organic substances is

not well suited for making lime-water, as the

lime will soon be covered with insoluble sub-

stances, and will be but slo«ly dissolved by
the water. Lime-water containing undis-

solved slaked lime, so as to appear milky,

is knowii as tnilk of lime.

Calcium hydroxide is decomposed at a red

heat into calcium oxide and water. It is a
strong diacid base. Its solutions turn red

litmus blue, and absorb carbon dioxide from
the air with avidity, forming insoluble calcium
carbonate which renders the liquid turbid.

Bj- bleachers and dyers it is used as a cheap
alkali for bleaching cotton, and as a fixing

agiMit for iron mordants, in the preparation

of the indigo vat, &c. When solid [i.e.,

lumpy) lime has been long in contact with
cotton, it is liable to tender the fibre and to

cause uneven dyeing.
Arialj/sis of Lime.—In the preparation of

caustic lye it is often necessary to test the

quicklime used and the residue or " lime-

nmil" remaining in the causticising pans.

Tlic liiUowing methods are taken from Lunge
and Hurter's Alkali Makers' Pocket-Book :

—

I. QncKLiME— (a) Free Lime (CoX>). —An
average sample both of lumps and smaller

pieces is carefully taken, broken up, and
pulverised ; 100 grms. arc taken and com-
pletely slaked, and the "milk" is placed in a
half-litre flask ; the flask is filled up to the

mark and well shaken, when 100 o.c. are

transferred to a half-litre flask, which is

filled up and the whole well mixed ; 25 c.o.

of the contents are then taken for the test

(e(|ual tol grni.of quieklime),andtitratedwith
normal oxalic acid, using litmus or phcnol-

phthalein as indicator. The colour is changed
*Joum. Soc. Chem. Ind., 1890, p. 22.

when all free lime has been saturated and
before the calcium carbonate is attacked

(6) Carbon Dioxide (CO,).—Titrate free lime
and calcium carbonate together by dissolving
in an excess of standard hydrochloric acid
and titrating back with standard alkali. By
deducting the lime estimated as in (a), the
quantity of calcium carbonate is obtained.

II. Si..\KED Lime — (a) Water. — Weigh
about 1 grm. from a stoppcretl glass tube, and
heat it gradually in a platinum crucible,

finally to a strong reil heat. Allow to cool in

the desiccator, and weigh. The loss of weight
is equal to HjO -t- CO.,.

(h) Carbon dioxide is estimated as in quick-
lime.

III. Lime-Mdd—(a) Sodium Carbonate and
Hydrate.—Evaporate to dryness with addi-
tion of ammonium carbonate (in oriler to
decompose the insoluble sodium calcium car-

bonates), repeat this, digest with hot water,
filter, wash, and test the filtrate for alkali.

The soda may have been originally present as
sodium hydrate or as so<liura carbonate. It

is expressed in terms of N%0 (0"031 grm. per

c.c. of
-J

acid).

(fc) Caustic Lime.—Titrate with oxalic acid
as described under quicklime. This indicates
sodium hydrate as well, for which half the
result of test (a) may be assumed without any
serious error.

(c) Calcium Carbonate. — Titrate with y
hydrochloric acid and methyl orange, and
deduct from the volume required the number
of e.c. required in tests (a) and (6).

Table Showinc Amoi'nt of Lime in Mii.k
OF Ll.MK.

ICalailatfd /rom Blattner.)

Degrees
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CALCIUM LIGNOSULPHONATE. Liy-

norosin. A by-product obtained in one o£ the

processes of manufacturing paper pulp from
lignocellulose fibres.

It is a dark brown syrup, used as an
assistant in mordanting wool with chrome.
Wool mordanted in this manner has a pale

brown colour, hence it is unsuitable for many
pale shades.

This substance is much cheaper than lactic

acid.

A. Raaz* considers that it will replace

lactic acid to some extent in wool dyeing.

Seidel and Hanak t have used this sulphite

liquor in the indigo vat, Lignorosin contains

about .50 i^er cent, of solid matter (calcium
lignin sulphonate), 6'2 per cent, of ash, 4 per
cent, of organic sulphur, and traces of sul-

phurous acid. When used as an assistant

enough sulphuric acid should be added to

neutralise the calcium of the lignorosin and
the potassium of the bichromate.

CALCIUM OXIDE, CaO {Quicklime, Burnt
Lime). Calcium oxide is prepared by subject-

ing calcium carbonate (inarhle, limestone,

oyster shells, &c.), to a bright red heat,

CaCOs = CaO + C0„. The purest product is

obtained from marble. Calcium oxide is a

white, amorphous, porous mass which cannot
be melted. Its specific gravity is 3'08. It

attracts moisture with great avidity, and with
evolution of heat. It also absorbs carbonic
acid from the air.

CALCIUM SULPHATE, CaSOi. -Calcium
sulphate is usually present in solution in

natural waters, and is the chief substance
whicli gives rise to the pei-manent hardness of
water. It occurs in the crystalline form as

the mineral anhydrite, CaS04, and combined
with water as gypsum and alabaster,

CaSOj + 2H„0. Gypsum, when moderately
heated, loses its water, forming the so-called

plaster of Paris, This takes up 2 molecules
of water when moistened again, and forms a
solid mass. Artificially prepared calcium
sulphate or " annaline " is tised by paper
manufacturers.

CALCIUM SULPHOCYANIDE op THIO-
CYANATE, Ca(CNS)j, crystallises with three
equivalents of water, and is very soluble in

water. The crude liquor obtained from the
hydraulic mains of gas works is utilised for

the preparation of other sulphocyanides used
in textile printing.

CALIATUR {Cariatur) v. Redwoods (In-

SOLrELE).

CALORIFIC POWER v. Coal.
CALORIMETER v. Coal.
CAMPANULIN (Ber.) v. Muscabin (D.

& H.).

CAMPEACHY WOOD v. Logwood.
CAMWOOD r. Redwoods (Insohible).

• Journ. Soc. Chem. Ind., 189S, p. 923.

t Ibid., 189S, p. 811.

CANAIGRE. Although this tannin has
been known and used in Mexico for a long time,

it has only recently been introduced here as

a commercial article. It is obtained from the
tuberous root of limnex hymenosepalim, and
thus belongs to the same family as the com-
mon dock (Rumex crispiis), which it some-
what resembles in appearance. The plant
grows to a height of from 1 to 3 feet, and the
tubers are 6 to 10 inches long, and IJ to 2
inches in diameter. When freshly dug up
they are comparatively soft, and yellow to

red in colour ; but on drying become hard and
nearly black. Canaigre is now extensively cul-

tivated in Texas, New Mexico, and Arizona,

and South-Western United States generally,

and exported in large quantities to Europe.
It contains 25 to 35 per cent, of tannin, the
nature of which has not been determined.

CASAB.Vi (Persiilphocyanogenyellow). An
oxidation product of sulphocyanic acid, prob-
ably

HSICN).,^^ I

1883. Orange-yellow powder, insoluble in

water, alcohol, or etheT. Soluble in NaOH or

borax solution. In concentrated H.,S04, yel-

low solution, precipitated on dilution.

Application.—Used as a yellow pigment in

calico printing, &c.

CANELLE, old name for Bismarck hroiun.

CAPILLARY ANALYSIS v. Coal-Tab
Colouks.
CAPRI BLUE G and N (L.) (By.). An

oxazine derivative. Dimelhylphenyl ammo-
nium dimtthylam.xdotolyloxazine zinc chloride

double salt. 1890. Green crystals, giving a
blue solution in water or alcohol. In concen-
trated H2SO4, green solution, becoming red
on dilution.

Application.—A basic colour. Dyes cotton

mordanted with tannin, and tartar emetic
greenish-blue.

CAPRI GREEN B, G and G G (L.).

CARBAMATE OF AMMONIA v. Ammo-
NiuM Carbamate.
CARBAMIC ACID v. Ammonium Car-

bamate.
CARBAZOL V. ANTHR.4CENK.
CARBAZOL YELLOW (B.). An azo

compound.
r.. . , , , ^Salicylic acid.
Viamtaocarbazol<C „,.',.

Saltcyltc acid.

( CeH4 . NHA
Carbazol =

| >NH
\ C„H4 . NhJ

1888. Brownish - j^cllow powder, giving
brownish-yellow solution in water. In con-
centrated H.,SOj, violet-blue solution ; on
dilution, brown ppt.
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A i>i)lie(Uio)i.—A direct cotton colour. Dyes
uiiniiiitlatittKl cotton yellow from an alkaline

biiili.

CARBAZOTIC ACID, old name for Picric

an.l.

CARBIDE BLACK B, R (S.C.I.). 1899.

Ailiic.t . ,.11.11, l,l,,._k.

CARBOLIC ACID .. Phenol.
CARBON BISULPHIDE, OS...

I'll imrnt ion. — Bisulphide of carbon is

inaiiiittu'tured on a fairly large scale Iron
retorts provided with a lining of fireclay

and an innermost one of sheet-iron are

charged n-rth charcoal, and after being
heated to the proper temperature sulplmr
is added in small portions during a period of

twenty hours. More cliarcoal is then re-

<iuire<l, and the process reconnnenced. The
vapours pass into suitable condensers. 90 lbs.

of charcoal and 4(t0 lbs. of sulpliur yield 275
lbs. of crude carbon bisulphide. The raw
product is purified by distillation with
steam.

Properties.—When pure, carbon bisulphide

is a colourless liquid, having a specific gravity

of 1'297 at CC. It possesses a very strong

and disagreeable smell. It is very volatile,

and boils at 46° C. Carbon bisulphide is

almost insoluble in water, but is niiscible

with etlier and alcohol.

It is an excellent solvent for sulphur,
phosphorus, fatty oils, gums, resins, and
caoutcliouc.

It has been used with more or less success
as a volatile scouring agent for hdoI.

Workmen exposed to the fumes of carbon
bisulphide suffer from headache, vomiting,
pains in the limbs, and general weakness of

mind and body. These affections may de-

vclo]) into actual insanity.

CARBON TETRACHLORIDE, CCl,.

Ttl rnrli/oromclhane.

J'reparatioii. — Carbon tetrachloride is

ni.inufacturod by jjassing vapour of carbon
bisulphide saturated with chlorine through a
red-hot tube. The resulting mi.xture, which
consists of carbon tetrachloride and sulphur
chloride, is treated with milk of lime and the
carbon tetrachloride separated by distilla-

tion. The carbon tetrachloride thus obtained
may contain carbon bisulphide. In this case
it is necessary to add potash and leave the
Iii|uid in contact with it for .some time. The
ti Irai'ldoride may be further purified by
wasliiiig with water.

J 'rn/iertiin. — Carlion tetrachloride is a
colourless litjuid possessing a pleasant aro-

matic smell. Its specific gravity is 1'631 at
0° C. It boils at 76° to 77° C, and can be
distilled without danger. It is not merely
niin-iiiHamiiiable, hut extinguishes a flame
when poured upon it. It is soluble in alcohol

and ether, but does not dissolve in water.
Owing to the uninflammable nature of its

vapour, it lias a great advantage over petro-

leum spirit as a solvent for oils, fats, tar,

grease, p.traffin, resins, &c. It is very useful

for removing grease stains, difl'ering from
petroleum spirit in that no halo remains on
the goods after the stain has disappeai-ed.

A mixture of carbon tetrachloride aii(l petro-

leum ether is far less inflammable than
petroleum ether alone. Use is made of this

mixture together with an addition of 10 grms.

soap per litre, which still further lessens the

inflammability of the mixture, for cleaning

purposes.
The tetrachloride is useful in the caout-

chouc industry for brocade printing and
bronzing. It combines with benzine soaps,

and by suitable treatment can be invested

with considerable washing power, which
eft'ect may be increased by the addition of

ammonium chloride, and acetic acid may be
added for preserving certain colours, tiolh

these substances being previously mixed with
alcohol.

Woollen and silk stuffs dyed with aniline

colours, and also various finishing materials

do not appear to be affected by carbon tetra-

chloride.

S. Sommerfeld * has endeavoured to utilise

the property possessed by carbon tetracliloride

of dissolving fatty colour lakes easily for

dj'eing silk goods by the so-callod dry process.

CARBONISING i: Cotton (Action of
Acids).

CARDINAL. Mixture of Chrysoidim and
Magentn. Used for d3'cing cotton crimson-

red.

CARDINAL S »•. Acid Maoesta S.

CARMINE RED i: Cochineal.
CARMINIC ACID >• Cochineal.
CARMINNAPHTHE (D. & H.) v. Sudan I.

CARMINNAPHTHE J (D. & H.) v.

CARMINNAPHTHE GARNET (D. & H.).

An azo coiupoimd.

Beta nilphthylamine — Beta-najihlhol.

1880. Reddish-brown powder, insoluble in

water. In concentrated H.JSO4, magenta-red
solution ; on dilution, purplish-brown ppt.

Ajiplication.—Used in cnJiro printing as a
pij,'Mirnt. When prudured as an azo colour

on ci>lliiii is kiio«-n as Am Tiirhy-nil.

CARMINNAPHTHE GRENAT (D. & H.).

An azo compound.

Alpha-na/ihthylamine — Bela-naphthol.

Red-brown paste, insoluble in water. In
concentrated H5SO4, blue solution ; on dilu-

tion, red-brown ppt.

.4/)/(/i>a(io7!.— Used in calico pHnting.

CARMOISINE (By.) (B.) v. Fast TIed
B.).

CARNOTINE (CI. Co.) r. Primut.ine.

™. .Soc Chtm. Ind., 1S98, p. S75.

(B-:



CAROTIN V. Cakkots.
CAROUBIER (D. & H.). Reddish-brown

Eowder. Aqueous solution blood-red ; alco-

olic solution bluish. Concentrated H2SO4,
violet solution ; on dilution, crimson solution.

Application.—An acid dye. Gives crimson
shades on wool.

CARROTS (Daucus carota) contain a
yellow colouring matter, carotin, which has
been investigated by several chemists. It is

insoluble in water or alcohol but soluble in

benzine or carbon bisulphide. It has been
emploved in colouring sweetmeats, &c.

CARTHAMIN v. Satflower.
CASHMERE r. Wool.
CASTOR OIL. The seeds of Eiciniia com-

munis contain 40 to 45 per cent, of oil, which
consists principally of triricinolein, the tri-

glyceride of ricinoleic acid, together with
some stearin and palmitin.

Castor oil is a colourless liquid which
possesses, when fresh, a mild, and afterwards
an irritating, taste ; it is very viscous, and,
when exposed to the air, gradually thickens
to a tough mass. It does not dry completely,
even in thin layers. The specific gravity is

0-958 to 0964 at 15°C., according to Allen.

It solidifies between - 10° and - 18° C.

Pure castor oil mixes in all proportions
with absolute alcohol and with glacial acetic

acid. It dissolves in 2 parts of alcohol of 90
per cent, strength, and 4 parts of alcohol of

84 per cent., but is insoluble in petroleum
spirit. Castor oil is saponified analogously
to olive oil, the chief product being ricinoleic

acid. Turkey-red oil is prepared chiefly from
castor oil.

CATECHIN V. Catechu.
CATECHOL (Pyrocatechin),

OH (1)

OH (2)

is produced by the diy distillation of those
tannins which produce a green coloration
with ferric chloride

—

e.g., catechu, hemlock,
mangrove, &c. It is also produced by fusing
phenolorthomlphonic acid with caustic alkali,

or by the reduction of guaiacol. It forms
white prisms, melts at 104° and boils at 245°

C. It is very soluble in water, alcohol, or
ether. Its aqueous solution gives a green
colour -with ferric salts, which changes to
violet on adding ammonia. Its alkaline
solutions exert a powerful reducing action,
and quickly becomes brown by absorption
of oxvgen.

CATECHU. Cutch, Gamhier.
Origin.—This dyestuff, which is also known

as Terra japonica, is obtained from various
species of Mimosa, Acacia, and Areca, which
are chiefly found in India, and Southern Asia
generally. The commercial product is an
extract, and is obtained by boiling the wood,
twigs, leaves, and fruit of the trees ; the fol-

CM,
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lowing notes * giving a sufficient account of
the mode of manufacture:—"The trees are
regarded as mature when about a foot in
diameter, which occurs when they attain an
age of 25 to 30 years. They are then felled,

and the bark and outer sapwood is removed
and i-ejected, and after cutting into blocks
2 or 3 feet long the red heartwood is split

into chips. The chips are boiled in water
for about twelve hours, and the liquor thus
obtained is boiled down to a sj-rup in iron
pans with continual stirring. The stirring is

continued until the mass is cool enough to be
handled, when it is spread on leaves in a
wooden frame or mould and allowed to
solidify. From the widespread conviction
of the necessit}' for stirring the concentrated
solution, it may be inferred that an oxidation
is thereby effected. In Baroda the solution
is repeatedly squeezed through a blanket
and allowed to fall in drops from a height.

One ton of dressed timber will yield from
250 lbs. to 300 lbs. of cutch."
The chief commercial varieties of catechu

are the following :

—

1. Bombay Catechu, which is obtained
from the heartwood and fruit of the catechu
palm, Areca catechu. It is imported in large
irregular-shaped blocks of a dark bro\™
colour. It has a lustrous fracture, and is

almost completelj' soluble in boiling water,
consisting essentially of catechutannic acid.

Bombay catechu is considered the best quality
for dyeing purposes.

2. Bengal Catechu is obtained from the
unripe fruit and pods and the twigs of Acacia
and Mimosa catechu. It is somewhat lighter

in colour than Bombay catechu, and is also sold

in large blocks weighing about 1 cwt. This
variety contains somewhat less catechutannic

acid, hnXmore catechin, than Bombay catechu,

and is therefore less readily soluble.

3. Gambler Catechu, also called cube

catechu, is the product of the leaves of

Uncaria catechu, a shrub growing chief!}- in

Batavia. It is sold in the form of small

cubes of a dirty brownish-yellow colour.

For tanning purposes it is also sold in large

blocks, which are soft inside, and are covered

with rough matting. Gambier has a dull

earthy fracture, and is porous. It is almost
insoluble in cold water, and contains very
little catechutannic acid, consisting essen-

tiall}' of catechin.

4. Kino or Gum Kino is also a species

of catechu, but is of much less importance

in dyeing. It is obtained from Pterocarpus

Tnarsitpimn and Butea frondosa, and occurs

commercially as irregular-shaped blocks of a
dark reddish-bro-«-n colour, and having a very

lustrous fracture. It is more employed medi-

cinally than in dyeing or tanning.

• Indian Pharmacist, lS9(j, vol. i., p. SS (through
Joum. Hoc, Chem. Ind., 1S97, p. 39).



7« CATECHU BROWN.

All varieties of catechu have a slruii^ly

aetringuiit taste, and are soluble in boiling

water or alcohol. Their degree of solubility

in cold water depends upon the amount of

cateehutaunic acid contaiiietl ; and usually

the most easily soluble varieties are the Ijest

qualities for (lyeing purposes. Good quali-

ties should also not contain more than 5 per

cent, of !ish or 12 per cent, of substance in-

soluble in boiling alcohol. With gelatine or

with sulphuric acid they give brown colora-

tions or bulky precipitates.

Catechu is frequently adulterated with
twigs and leaves of the trees, and also with
sand, claj', starch, blood, &c.

A ilyestulf is also sold under the names of

jn-e/xjred eutch or patent cutch. It is pre-

pared from gambier bj' secret processes,

which probably consist in treating the liquid

gambier with alum, bichromate of potash, or

copptr sulphate, these salts being present in

the ash from different samples. 1 he presence

of these metallic salts moclifies the sliade pro-

duced by the cutch—with alum a yellower,

with chrome a redder, and with copper a
more olive colour being produced.

ChtmiMry of Catechu.— Catechu consists

mainly of two principles, catechin and cateehu-

taunic a<id, along with a brow^l amorphous
substance. These three bodies appear to

cori-espond to three different states of oxida-

tion of one mother substance, cattchulannic

acid being an intermediate oxidation product
between the original catechin and the brown
amorphous ultimate product to which the

nAU)v japonic acid has been applied.

Catechin or catechuic acid, when pure, forms
white silky crystals, which melt at 217° C,
and decompose at higher temperatures with
production of pyrocatechin (CjHj(OH)j) and

protocatechuic acid { CeH3<[^p„^f- 1. It is

almost insoluble in cold water, but dissolves

easily in boiling water, alcohol, or ether.

The ai^ueous solution is neutral to litmus,

anil gives a green coloration wuth ferric

chloride, or in presence of so<livim acetate

an indigoblue coloration. The formula of

catechin is given bj- Etti as C,,H,jOg, and,

like many other tannins, it yields a red an-

hydride on phlobaphene when heated with
dilute sulphuric acid, pyrocatechin andphloro-
gluciu (CjHjIOHjj) being produced at the
same time. When fused with caustic alkali

it yields the two latter products only, wliile

when boiled with concentrated nitric acid it

profluces a yellow body analogous to jiicric

acid.

Like all phenols, catechin is somewhat
easily oxidised, this change occurring slowly

by mere exposure to air of its aqueous solu-

tion. Oxidation thus occurs during the ex-

traction and evaporation of the extract, and
it is probable that this results in the forma-

tion of calechutannic acid and Japonic ucid.

In presence of alkali the oxidation proceeds

much more easily, and l>y treatment with
oxidising agents the change to dark brown
japonic acid occurs still more rapiilly, this

production of "japonic acid" forming the
basis of the method employed in applyhig
catechu.

Catechin combines with disazo com|K>tuuls,

producing new bodies, some of which iire

employeil as dycstuifs.

Catechutannic Aoid, the second important
principle in catechu, is also known as inimo-

tannic acid, the latter name Iwing applied

when it is derived from gambier. The com-
position of this l)ody is somewhat uncertain,

but it is protmbly the tii-st anhydride of

catechin, in which case it stands in the

same relationship to catechin as does gallo-

tannic acid to gallic acid. It is readih' pro-

duced by boiling a sodium carlx)nate solution

of catechin, and exists to the extent of 35 to

55 per cent, in catechu and gambier. It

differs from gallotainiic acid in the reactions

tabulated below.

Rkactioss.
Cttecbutannic

Oallotannic .\ciil. ami Mlmo-
t:tiitiic Acid.

( White precipitate,

)

Ferrous salts, I grailually becom- ; Ni-> reaction.

( _ iiiB blue. J

'ue coloration or^
:>lack precipitate, ^Gre.vish-green

rording to dilu- 1 precipitate,

tioii. .1

Tartar emetic, White precipitate. No reaction.

Catechutannic acid is easily soluble io

water or in alcohol, but is insoluble in dry
ether. Like tannic acid, it precipitates solu-

tions of gelatine or tartar emetic. It also

produces a greyish-green precipitate with
solut'ons of ferric salts (tannic acid gives a
black), and on oxidation it is converted into

dark brown japonic acid.

Japonic acid is the name given to the in-

soluble brown substance produced from cate-

chin and catechutannic acid bj- oxidation.

Its composition is very uncertain, since it

cannot be obtained in a pure condition ; poB-

siblv it is not a homogeneous substance.

CATECHU BRO^Am (Ber.). An azo oom-
p<3iuid.

,,. , ,
. I'henyleiu diamine.

aumarcK liroinx^ ^, , ,.
^Phfnylene diamine.

1887. Dark brown powder, giving brown
solution in water. In concentrated H.jSO^,

blackish-browii solution ; on dilution, l>ecoinea

red, then browni, and finally gives a brown
ppt.

App/icaiion.—A direct cotton colour. Dyes
uiniKirdanted cotton brown.
CATECHUTANNIC ACID i'. Catechu.

Kerric salts,

/Blue
I Mai
1 aic.

1. tioii
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CATECHUIC ACID '. Catechu.
CAUSTIC POTASH v. Potassium Hy-

DRilXIDE.

CAUSTIC SODA r. Sodicm Hydkoxiuk.
CELESTINE BLUE B (By.) (Coreine KR

(D. & H.). An oxazine derivative. 1803.

Greenish-black powder, giving red-violet solu-

tion in water. In concentrated H2SO4, corn-

flower blue solution, becoming magenta-red

on dilution.

Application. — A mordant dye. Uyes
clirurae-mordanted vool bright blue, fast to

milling.

CELLULOSE v. Cotton.
CERASIN V. Fast Red A.

CERASIN (D. & H.) y. BoRDEAnx B (Ber.).

CERASIN ORANGE G >•. Sudan G.

CERASIN RED {C.) v. Sudan III.

CERISE (C). An impure magenta.

CEROTIN ORANGE C EXTRA v. Chrv-
SOIDIN R.

CHAMOMILE (Chatnomilla matricaria).

The flowers of this plant dye wool yellow in

conjmiction with alum mordant,
CHAY ROOT * {Oldenlandia umbellaia) is

an Indian dyestufi' similar to madder, and,

like that dyestufi', contains alizarin and pur-
jnirin. " Al root " or " Sooranjee" (Morinda
citrifolid) is a similar dyestufi'.

CHESTNUT TANN'IN. Some confusion

appears to exist witli regard to the origin

of cheatnut extract, in which form this tannin

matter is generally used. It is usually

ascribed to the horse - chestnut (Jisculus

hippocastanum), but is really obtained from
Castanea vesca, t
The tree is massive, and from 60 to 80 feet

in height, the tannin being obtained from the

bark and wood. Tlic wood is also employed
in the construction of buildings and in cabinet

work, and the fruit is a valuable dyestufi.

Trimble finds about 8 per cent, of tannin in

the air-dried chipped wood, and somewhat
less (7 '3 per cent.) in the bark, and considers

it very probable that the tannin is identical

with tliat from galls

—

i.e., tannic acid.

Chestnut tannin is almost exclusively used

iu the form of extract, the liquid extract at

about .51° Tw. containing about 55 per

cent, solid matter and 15 to 20 per cent,

tannin. The solid extract, which is black

and lustrous, contains SO to 90 per cent,

solids and 25 to 30 per cent, tannin, t
Chestnut extract is largely employed in

producing blacks on silk, or on silk and cotton

mixed goods.

CHICAGO BLUE B (Ber.). Reddish-blue

powder. Aqueous solution, reddish-blue
;

alcoholic solution, blue. Concentrated H0SO4,
greenish-blue, and on dilution becomes violet.

* See "The Colouring Principles contained in Chay
root." hy A. G. Perkin. Iraiis. rhn;,. Soc.. 1893, "j

116fl, and 1897, p. 817.

t Trimble, The Tanniiu.

Benzidine.

Application.—A direct cotton dye. I)ye8

unmordanted cotton bright blue.

CHICAGO GREY (G.).

Chicago orancje — Amidonaphthol snlphovic

acid G. 1893.

A]i]ilication.—A direct cotton dye.

CHICAGO ORANGE (G.). An azo com-
pound.

Nitro amido stilbene disul-

phonic acid.

1892. Brown powder, giving orange-yellow

solution in water. In concentrated HoSOj,
violet solution ; brown ppt. on dilution.

Application.—A direct cotton colour. Dyes
unmordanted cotton orange from a neutral

salt bath.

CHILI SALTPETRE v. Sodium Nitrate.

CHINA BLUE v. Soluble Blue.
CHINA CLAY v. Sizes.

CHINA GRASS. This fibre is also known
as Bhm or Ramie. It is the bast fibre of a
species of nettle, Boehmeria nirea, with the

habit of the common nettle, but without

stinging hairs. From the perennial root

shoots rise to a height of from 4 to 6 feet.

The plant is indigenous to China, but grows
well in all sub-tropical countries, and may be

grown without ditiiculty in the South of Eng-
land.

The name "China grass" was evidently

applied to this fibre under the mistaken idea

that it was the product of a species of grass, but

this is not the case. There are two varieties of

the plant, China grass proper being from Boeh -

meria nirea, while Rhea or Ramie is from

B. nivea, variety tenacissima. The former is

a much more hardy plant tlian the latter.

In this country, however, the names China
grass, Rhea, and Ramie are used indiscrimi-

nately.

China grass fibre, when pure, has extremely

valuable properties. It far excels all other,

vegetable fibres in lustre, in which respect it

almost rivals silk. It is also very strong and
elastic, as is shown by the following compara-

tive figures (Fremerey) :

—



8o CHINA GREEN.

fJ

Vark. The process of retting, as uswl for

flax, hemp, and jute, is not suitable, and tor

close upon a century the chemist and the

enL'incer have unsuccessfully endeavoured to

devise a eomniereially successful process.

The history of this subject is one long scries

of failure, tempered with sutticient i>artial

success in some cases to encourage future

investigators. In 1869 the Indian Covem-

mcnt offere*! a prize of £5000 for a practical

solution of the problem. This prize was re-

offcrcd in 1H81, but no commercially success-

ful process has resulted.
, . ™ . J

The fibre has long been used in China and

In.lia, but it is there separated by hand-

picking, a process which is of course unsuit-

able for a large consumption. It is much

more readily separated from the green than

from the dried stems.

China grass is very easily bleached, and the

mrified fibre consists exclusively of cellulose.

it is somewhat more difficult to dye than is

cotton, but apart from this behaves similarly

towards colouring matters.

CHINA GREEN r. Malachite Gbekn.

CHINESE GALLS v. Gall Nuts.

CHINESE GREEN '. Lokao. „ , ,. .

CHLORAMINE ORANGE (By.). Reddish-

brown powder. Aqueous solution, brownish-

yellow ; insoluble in alcohol. Concentrated

H SO., blue solution ;• on dilution, reddish-

blue, greenish-brown, and finally yeUowish-

brown. , _
Ai>i'l!falion.—& direct cotton dye. Dyes

unnicirdanted collon oran"e.

CHLORAMINE YELLOW (By.). Oxy-

pheniit (Clayton), Ox-yphtiiin yotd (Clayton),

Thiopho^plilne J (LP.). A primuline oxida-

tion profluct. Constitution unknown. 1890.

Brown-yellow powder, giving yellow solution

in water. In concentrated H.jSOj, blood-red

solution ; on dilution, browiiyellow ppt.

Api'licatio7i.--A direct cotton colour. Dyes

u-ool or unmordantcil rofton yellow from a

neutral bath. N'ciy fast to light.
^, ^ ^ ,

CHLORANTINE RED 4B, 8B (S.C.L).

189S Dircrt cotton colour.

CHLORAZOLBLUE(H.). 1898. Adirect

cotton blue. _,

CHLORIDE OF LIME v. Calcium

ClILOKollVFOCHI.ORITE.

CHLORINE, CI = 35-5. This element

does not occur in nature in the free state,

owing to its great affinity for many other

substances. In combination as sodium and

potassium chloride, it is found in large quan-

tities.
, , ,

Pre/xii-ation.—In the laboratory, chlorine

is generally made from a mixture of common

Bait, manganese dioxide, and sulphuric acid

with the aid of a gentle heat.

MnO., -I- 2NaCl -1- 2H.SO4
- MnSOi + TXa-SOi + 2H./) + CI,.

The manufacture of chlorine on the larg*

scale is carried on chiefly in the preparation

of bleaching powder. For this purjiose the

chlorine is obtained by treating manganese

dioxiile with hydrochloric acid in stone vesseU

or acid-proof stills.

MnOj + 4HC1 = MnCL + 2IL,0 -h CL.

Chlorine is now prepared in inci-easini-ly

large quantities with the same object by

various electrolytic methoils, from brine.

Fro/(er(iM.—Chlorine is a greenish-yellow

fas,
having a characteristic sulTocating smell,

t is condensed to a yellow liquid at the

ordinary temperature by a pressure of 4

atmospheres. One volume of water absorbs

2J volumes of chlorine at 15° C. The solution

of chlorine in water possesses the same pro

perties as the gas.

Chlorine combines with moat metals at the

ordinary temperature ; antimony and arsenic,

when finely powdered, burn spontaneously

when thrown into the gas. Chlorine unites

with hydrogen with great energy, equal

volumes of the gases explode when mixed

and exposed to strong sunlight.

H -(- CI = HCl.

Many hydrocarbons are attacked by chlorine,

the hydrogen combining with one-half of the

chlorine. A candle burns in chlorine gas with

a smoky flame, owing to the formation of

hydrochloric acid and separation of carbon.

The action of chlorine as a bleaching agent

is due to its affinity for hydrogen. .Many

organic colouring matters—indigo, litmus &c.

—are decolorised by moist chlorine. It is

really the liberation of nascent oxygen by the

chlorine which oxidises the colouring matters.

HjO -I- 2C1 = 2HCI + 0.

Chlorine acts on cotton with formation of

oxvcellulose, but prolonged action causes the

fibre to become tendered, and eventually

decomposes it.
.

Dry chlorine has little action on wool;

dilute solutions of chlorine give up their

chlorine to the fibre, causing it to >^come

like silk in feel and to lose its curl and felting

power. The power of the wool for absorbing

colouring matters, such as naphthol black

and green, fast blue, &c., is increased in a

remarkable degree by chlonnation. ^ilk,

when treated with dilute chlorine solutions,

also takes up some dyestufifs with greater

avidity, but strong solutions destroy llie

^ CHLORINE <D. &H.) i-. Dark GREEy (B).

CHLOROPHENIN G (Clayton). Closely

allied to rhi,:nimine yellow, and possesses

''cHL(iR^PHENIN ORANGE R. 2R
(CI. Co.), are also similar dyes.
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CHROMANIL BLACK BF, 2BF, 3BF,
RF, 2RF (Ber.). Direct cotton blacks,
aftci-tii-ated with bichromate of potash.

CHROMATES i: Chromium Trioxide.
CHROMAZONE RED (O.). An acid red

for wool.

CHROME ALUM v. Chromium Sulphate.

N(CH3)„

5(0H)C00H
CHROME BLUE.

I.OH

1890. Black paste, slightly soluble in water
with a blue colour. In concentrated HnSOj,
dark red solution, becoming brownish-red on
dilution.

Application.—A mordant dye. Used in

calit-o printing.

CHROME BORDEAUX (By.) Brownish-
red paste. Aqueous solution red, partially

soluble only. Alcoholic solution brownish-
red. Concentrated HnSOj, bluish-red solu-

tion ; on dilution, brownish-red.
Application.—A mordant d3'e. Specially

suitable for jjrinting with acetate of chrome
mordant, giNang claret-red shades.

CHROME BORDEAUX 6B DOUBLE
(By.). _A similar dye, used in wool dyeing
on chrome mordant with alum mordant, and
in wool dj-eing Avith chrome mordant. On
wool, gives a very bright blue, fast to milling
but not to light.

CHROME BROWN (G.). An azo com-
pound. 1893.

Para-amidonhenol clisul- „ i; ;

phonic acid
- Pyrogallol.

CHROME BROWN R (M.) v. Naph-
THYLAMINE BrOW>-.
CHROME FAST YELLOW G (Ber.).

Yellow powder. Aqueous solution greenish-
yellow, alcoholic solution yellow. Concen-
trated HoSOj, brownish - red solution ; on
dilution, fight yellow precipitate.

Application.—A mordant dye. Used in
calico printing with acetate of chrome mor-
dant, and in wool dyeing on bichrome and
tartar mordant, giving old gold shades
similar to old fustic.

CHROME GREEN v. Chromium Hyd-
roxide. A metallic compound.
CHROME GREEN (By.). A coal-tar dye.

• CeH, . N(CH3)2

CeH, . N(CH3)„

CeH4 . COOH
.OH

1891. Dark brown powder, soluble in water
with green-blue colour. In concentrated
HiSOi, yellow-orange solution.

Application.—A mordant dye. Used in
calico printing and vool d^-eing, gi\'ing a
bright green with chrome mordant.

CHROME ORANGE v. Lead Chromates.
CHROME PATENT BLACK T G, T B,

T R, T, (K. ). Acid mordant dyes. Fixed by
"saddening" \vith bichromate of potash or
copper sulphate.

CHROME PATENT GREEN A (K.).

Dyed as above.

CHROME PRUNE (By.). Greenish-brown
paste. Aqueous solution, bro-\vnish-red ; alco-
holic solution bluish-red. Concentrated H„SOj,
bluish-red solution ; on dilution, brownish-red
ppt.

Application.—A mordant dye, giving claret

shades with chrome mordant.
CHROME RED R (By.). Red paste.

Aqueous and alcoholic solutions, orange-red.
Concentrated H2SO4, purplish-red solution,

becoming orange-red on dilution.

Application.—A mordant dj'e, used in calico

printing with acetate of chrome, and produc-
ing bright red shades.

CHROME RUBINE (By.). Brownish-red
liquid. Aqueous and alcoholic solutions,

brownish-red. Concentrated H^SO^, yel-

lowish-brown solution ; on dilution, gives a
brown ppt.

Application. — A mordant dye, giving
magenta-red shades with chrome mordant.
Used principally in calico printing.

CHROME VIOLET, obsolete name for
Rosolan.

CHROME VIOLET (By.).

CeH^ , N(CH3),

CeH, .;N(CH3),

CeHj . OH . COOH
OH.

1891. Black paste, insoluble in cold, slightly

in hot water. In concentrated HjSOj, j-ellow-

browii solution, becoming red-brown on dilu-

tion.

Application.—A mordant dye. Used with
chrom.e-mordant in calico printing and wool
dyeing.

CHROME VIOLET (G.).

iCgHs
. OH . COONa

CeHs . OH . COONa
CeHs ; OH . COONa
OH.

1889. Chocolate powder. In water, dark red
solution. In concentrated H^SOj, brown solu-

tion, which precipitates on dilution.

Application.—A mordant dye. Used ia

calico printing with chrome mordant.

CHROME YELLOW v. Lead Chromate.
CHROME YELLOW D (By.) v. Mordant

Yellow (B.).

CHROMINE G (K.). See also Thioflavin
S. A primuline derivative, produced by
methylating and sulphonating primuline

base. 1888. Brown-yellow- powder, srilnble

in water. In concentrated HoSOj, ytlluw
(5

C-^



82 CHROMITES.

solution, with blue fluorescence ; on dilution,

brown ppt.

ApfiioUion.—A direct cotton dve, used for

cotton and silk. Dyes greenish-yellow shades

from an alkaline bath. Used also in calico

printiiij;.

CHROMITES V. Chromium.
CHROMIUM, Cr = 52-5. Chrome iron ore,

FeO.CrjUj, is the chief source of the metal,

Chromate of lead, PbCrO,, occurs as the

mineral crocoiaiie. The metal itself is of

little interest, but the compounds of

chromium are of great importance as pig-

ments, mordants, and as oxidising agents.

Chromium forms three oxides—CrO, chro-

mium monoxide ; Cr„Oj, chromic oxide ; CrO,,

chromium trioxide. The two latter compounds
are by far the most important. Chromium
is trivulent, and acts sometimes as an acid and
sometimes as a base. Chromium salts of the
latter class have a violet or green colour

—

e.g., chrome alum and chromic chloride.

They are, as a rule, soluble in water, the
aqueous solution being acid to litmus. The
colour of the solutions changes, on heating,

from violet to green, but returns on cooling.

Ammonia precipitates chromium hydrate,
Cr2(0H)j, as a green or purple precipitate,

which dissolves in acids.

The chromium salts are not so readily fixed

on the cotton fibre as the aluminium salts, as

the latter are more unstable.

According to Liechti and Schwitzer *

neither dilution nor boiling has any effect on
normal chromium salts. The more basic the
chromium salt the more ea-silj' is it dissoci-

ated, and the greater the amount of chro-

mium precipitated on the fibre. Solutions
of chromium salts are more liable to dis-

sociate after long standing.

CHROMIUM ACETATE, Cr„(C.,H,0j)8

+ 2HjO. The normal salt is obtained by
treating lead or calcium acetate with
chrome alum, or by adding acetic acid to

chromium hydrate until solution is effected.

The chromium acetate sohition has a violet

colour, and does not dissociate on heating.
The presence of alkaline hydrates or car-

bonates and various salts does not cause a
precipitate at once in the cold solution, but
Kjiling accelerates the precipitation. The
crystals of chromium acetate assume the form
of hexagonal tablets, and have the composi-
tion mentioned above. Owing to its stability,

chromium acetate is somewhat restricted in

its application in cotton dyeing, but it is

the most valuable chromium compound for

printing woollen and cotton goods.
Chromium acetate is met with in connnerce

in the form of a solution containing about 16
per cent, of the salt.

It may be examined in the same manner as
aluminium acetate (q.i:).

* Joum. Soc. Chem. Ittd., \iib, p. 888.

Basic Cbromitim Acetates, Cr.,(C.,H,0,),OH
and Cr.(CjH302);(OH)i, together with inter-

me<liate compounds, have ln'cn prejmred by
the addition of chromium hydroxide, caustic

or carbonate of soda, or ammonia to the nor-

mal acetate, or by treating lead or calcium
acetate with basic chromium sulphates. These
salts dissociate with dithculty, the more basic

the salt the greater the tendency to dissociate

when (lilutc<l and boiled.

Alkaline Chrome Mordant.—For fixing

chromium oxide on cotton Koechlin * recom-
mends the following mixture to be used :

—

2 parts of chromiiun acetate (25" Tw.), 2
parts of caustic soda sohition (66° Tw.), and
1 part of water.

Chromium Chloride Acetates.—These ar«
obtained by dissolving chromium o.\ycliloride

(basic chloride) in acetic acid, or by acting

on a solution of chrome alum with calcium
chloride and calcium acetate. The most
basic salts only show signs of dissix^iation

by the combineii action of heat and dilution.

The salt, Cr„Cl(CoHA*j(0H)3, yields to the
cotton fibre on nionlanting, &c. , 50 per cent,

of its chromium {f.it<'hti mid .Si:hirilzer).

Chromium Nitrate Acetates.—By evapor-
ating a solution containing 5 equivalents of

normal chromium acetate and 1 etjuivalunt of

normal chromium nitrate, a salt is obtained
which crvstallises in green tablets, having the
composit'ion Cr,(NOs)(C2H30«)4(OH). By cry-
stallising this salt from strong acetic acid, the
salt Cr.j(NO,)(C3H.,02)j is formed.

Prc/xiration.—Chromium nitrate acetates

are prepared by double decomposition of the
sulphates with lead nitrate and lead acetate.

Another method which is recommended by
Witzt is to reduce potassium bichromate
with glvcerin in the presence of nitric and
aceticacids. Thesalt,Cr.(N03)(C5H30j).,(OH)»
is thus obtained according to the equation

—

K.,Cr..O, + 3HNO3 + 2C.Mfii -^ SH,
= Cr„('Nd3)(CsH30j)j(OH)3 f'2KN0, -i- 4HjO.

3 kgs. (30 lbs.) crushed potassium bi-

chromate, 4 '4 litres (4i galls.) boiling

water, and 26 litres (26 galls.) nitric acid
(66° Tw.) are placed in an earthenware
vessel standing in the open air. Into this

mixture are poured carefully 072 litre (3

quarts) white glycerin (48° Tw.), and 4 litres

(4 galls.) acetic acid (30 per cent.), half a litre

(or 4 gall.) at a time, constantly stirring with
a long glass rod. When all tlie bichromate
has dissolved, the mixture is rapidly brought
to the boil in a copper boiler until a thin layer

of the liquid appears of a fine green colour

(about two minutes). An abuimant crystal-

lisation of saltpetre is obtained on cooling.

The crystals are washed with water, and the

• Joum. .Soc. Dyert and Col., li

t .K. K«nard, Traill det Matii^n
Soe. Dyeri and CoU., 1885, p. 61.
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washings are added to the greeu liquor. About
l-2(j kgs. (126 lbs.) (50° Tw.) are obtained.

Chromium nitrate acetates may also be
prepared by simply mixing chromium nitrate

and chromium acetate in the requisite pro-

portions. Basic salts are obtained by adding
sodium carbonate, or by mixing basic salts.

Of the chromium nitrate-acetates, the most
basic only are dissociated by heat and by
dilution. The salt, Cr„(N03)(C2H30o)o(OH)3,
is decomposed by the action of heat on a very
weak solution, and yields to the cotton fibre

in 5 per cent, of its chromium. The salt,

Cr„(N03)(C-!HsOo)(OH)j, is decomposed by
heat alone, and deposits in the fibre by
mordanting 69'1 per cent, of its cliromium
(Litditi and Schwitzer). The chi-omium
nitrate-acetates are employed as mordants in

calico printing.

Chromium Sulphate Acetates are pre-

pared by the addition of sodium acetate to
chromium sulphate. If the basic sulphates
are used basic sulphate acetates are obtained,
which are very similar to the chromium sul-

phates.

The sulphate acetates of chromium resemble
the acetates of chromium in their behaviour
on dilution and boiling.

CHROMIUM ARSENITE was formerly
produced on the fibre as a self colour uf a
light green shade by treating cotton goods
with a chromium salt, and afterwards pitssing

them through a solution of sodium arsenite.

CHROMIUM BISULPHITE. When a
solution of a chromium salt is treated with a
bisulphite, a yellowish - green solution is

formed.
The reaction is probably as follows :

—

Cro(S0j)3 -t- GNaHSOs= 2Cr(HS03)3 -I- 3Na.,S0j.

A solution of the compoimd may be pre-
pared by mixing a concentrated solution of
chrome alum with a strong solution of sodium
bisulphite until the bluish-gi-een colour has
changed to yellowish - green ; an excess of
bisulphite is necessary. The solution may
be used immediately ; on standing, sodium
sulphate crystallises from the solution.

Chromium bisulphite solution yields, on
boiling, a basic salt. Steaming or drying
promote the decomposition of bisulphite of
chromium on the fibre, forming chromium
hydroxide, so that it is well adapted for
mordanting cotton piece goods.

CHROMIUM CARBONATE is obtained
as a greyish-green powder when dilute solu-
tions of chromium salts are precipitated at
the ordinary temperature with sodium or
ammonium carbonate.

CHROMIUM CHLORATE, Cr„(C103)e.
This salt may be prepared by the double
decomposition of chrome alum and barium
chlorate. Its solution is \'iolet or green,
according to the temperature at which it has

been prepared. A certain amount of barium
stdphate alwaj-s remains in solution, but is

precipitated by boiling the solution, or by
adding hydrochloric acid.

Chlorate of chromium evolves a distinct

odour of chlorine, and when heated to 100° C.

gives off large quantities of the gas, becoming
transformed into a yellowish - red liquid, con-

taining chromic acid and oxygen compoonds
of chlorine. The solution soon decomposes.
Chromium chlorate is a powerful oxidising

agent. Prudhomme, who describes this salt,

has advantageously used a boiling solution of

it for making aniline-black ungreenable.
Basic chromium chlorate is used in calico

printing to produce steam catechu-brown
(oxidation mordant).

CHROMIUM CHLORIDE, CrjClg. Ha
current of dry chlorine is passed over a
heated mixture of charcoal and chromium
sesquioxide, \nolet crystals are produced in

the form of a sublimate. A minute quantity
of a chromous salt— for example, CrCL

—

causes this otherwise sparingly soluble salt to

become readily soluble in hot water.

The chromium chloride of commerce is a
dark green solution, prepared by treating

chrome alum with calcium chloride, or by
dissolving the chromic hj-diate in hydro-
chloric acid. Green crystals of the com-
position CroClg + 6H0O, and which are

deliquescent in the air, crystallise from the

solution. On evaporation of the solution

basic chlorides and hydrochloric acid are

produced. A neutral solution of chromic
chloride prepared from the hydrate is used
in calico printing.

Basic Chromium Chloride, CrCUOHjo, is

prepared by saturating chromium chloride

solution with chromium hydrate, any excess

of hydrate being removed by filtration. It is

used, like the basic alimiinium sulphates, as

a mordant for silk and cotton.

Chromyl Chloride, CrOj . Clj, is a blood-

red mobile liquid which fumes in air, and is

produced by the action of heat on a mixture of

common salt, sulphuric acid, and a chromate
or bichromate.

CHROMIUM CHROMATE, Cr,(Cr04)p.

By dissolving chromium hydrate in chromic
acid, GaUois (English Patent, 1889, No. 376)*

obtained needle-shaped crystals, which, after

repeated recrystallisation, gave figures corre-

sponding to the formula Cr„(Cr04)3 -t- 9H.,0.

Basic Chromium Chromate, Cr„(C'r04)2

(OH);, may also be prepared by the action of

chromic acid on chromium hj'droxide. It

dissociates rapidly in solution.

Basic Chromium Sulphate - Chromate,
Cr.,(SOj)(Cr04)(OH)2, is obtained by dissolving

two equivalents of chromium hydroxide,

Cr(0H)3, in one equivalent of sulphuric acid

and one equivalent of chromic acid

—

• Joum. Sac. Dyers and Col., 1889, p. 30.
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2Cr(0H), + H^Oi + HX.U^ +
= Orj(SO,)(CrO,)(OH), + 4H,0.

The same cuniijound is formed by double

decompositioit when two equivalents of

Cr(OH)s ai-e dissolved in two eciuivalents of

HySO,, and the product is acted upon by

one e<iuivaleiit of the normal chromate, or

a half equivalent of bichromate of potassium

or so<liura.

The normal chromium chromate and the

basic chromium sulphatechromate are stable

comiHJunds in strong solutions. By boiling

or by dilution with water they are dissociated

and the chromium hy<iroxide is precipitated

in an insoluble form. The same ctTcrt is

obtained by subjecting the salts in the fibre

to the .iction of steaming, or by simply

washing the fibre.

Under the name of chromium mordants,

G. A. I., G. A. II., and G. A. III., cerUiin

products are brought into the market by the

Karbwerke, vorm. Meister, Lucius & Briining,

which consist of chromium chromate or

similar products. To the same class belong

the mordants R. E. I., 11., and III. for

printing, which are issued by the same firm.

Chromium Fluochromate may be pre-

pared by niixini; solutions of potassium

Bichromate and enromium fluoride. A pure

product is best obtained by the decomposition

of chromium sulphochroiuate by means of

calcium fluoride. It is a useful wool mordant

antl may in certain cases replace chromiimi

fluoride.

CHROMIUM FLUORIDE, CrF, + 4H.,0.

The commercial salt is a green crystalline

powder, containing 42 per cent. CrjO,, (chro-

mic oxide). It is soluble in water, forming

a green solution, and is not dissociated

by boiling or by dilution. It has a cor-

roding action on glass and on most metals,

consequently it must be kept in wooden
vessels, and leaden pipes should be used in

heating. Chromium fluoride is used as a

mordant, both for vegetable and animal

fibres.* In many instances it can replace the

chlorides and acetates, and has no injurious

action on the fibre. In calico printing, the

results obtained by means of chromium
fluoride are superior to those obtained by
these mordants.
A mordanting bath of fluoride of chiomium

can be used continuously. The substance

can be advantageously substituted for bi-

chromato in wool dyeing wliere the oxidising

action of the lat'cr is injurious

—

e.g., for

chroming indigo-dyed wool.

Basic chromium fluorides (oxy-fluorides)

decompose on evaporation, cliromic oxide

being s<qMrated.

Chromium Silicofluoride, Cr^Fe • SiFj, has

been inlroiluced by Messrs. R. Koepp & Co.

• Joum. Sec. Dytrt a»d Col., 18S8, pp. 60, 7S ; 1891,

p. 121.

as a mordant. It is applied in dyeing and
printing in a similar manner to chromium
fluoride, and is claimed to give much bitter

results with regard to level dyeing and
effectiveness than the latter compound. It

can be prepared by acting on chromium
hvdratt- with hvdronuosilicic acid.

"CHROMIUM" FORMATE is prepared by
dissolving moist chromic hydroxide in formic

acid of r2 sp. gr. It forms dark green

crystals, having the formula

—

Cr(CHO.)3.2[Cr(CHO,)..OH] + 4iHjO.

The crystals are only slightly soluble in cold,

but dissolve more readily in not water and in

hot alcohol.

The aqueous solution does not easily de-

compose on heating, and is acid to litmus.

Cliromium formate can Ix- used like chromio

acetate for mordanting cotton in dyeing with

ali7.i\riii.

CHROMIUM HYDROXIDE, Cr.,(()H),.

Chromic hydrate. Is produee<l by the addi-

tion of caustic potash, soda, or ammonia, to

solutions of chromium salts. The carlx>nates

of the alkalies form basic salts.

If ammonia be used, the precipitate, though

slightly soluble in excess of the reagent

(forming a pink solution), is completely

thrown down on boiling.

Crj(S0.)3 + 6NH5 + 6H5O
= Cr„(0H)6 -I- 3(NH4),,SO<.

The resulting chromic hydrate is violet blue

if the reagent be in excess ; if too little

ammonia has been added the precipitate has

a green colour.

On the addition of ammonia to cold

solutions of chromium salts, a dark green

gelatinous precipitate is produced, but from

boiling solutions a light green powdery pre-

cipitate is obtained. On drj-ing the precipi-

tate at 100° C. it becomes greyish-black, and

has the composition

—

Cr(OH)j . HjO, or Cr(OH), . bVLfi.

Tartaric, citric, and oxalic acids or sugar

tend to prevent the precipitation of the

hydrate, and sometimes cause it to re-dissolve

oil standing, forming red solutions.

If excess of caustic potash or soda is used,

the precipitate dissolves with an emerald,

green colour, but is completely re-precipitated

by continued boiling, the supernatant liijuid

being colourless. All addition of ammonium
chloride has the same effect. The alka-

line carbonates dissolve chromium hydrate

sparingly. On lieating chromium liydroxido

to 200° "C. in a current of hydrogen, the

hydroxide, CrO(OH), and on further heatinp

chromic oxide (Cr-P,) is formed.

Chromium hydrate strongly resembles alu-

minium hydrate. It forms" with acids the

chronmim sain, but with caustic potash and
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soda it forms chromitee, acting in the latter

case as a weak acid.

Guignet's Green, Cr20(OH)4, is produced
by melting boric acid with potassium bi-

clnoniate. It is insoluble in water, and only
slowly attacked by boiling acids.

Chrome Green.— Chrome green consists
chiefly of chromium hydroxide. The hydr-
oxide yields a very light shade of sea green,
hardly visible in artificial light, and rarely
used now. Formerly a chromium arsenite

was produced on the fibre by mordanting
\\ith a chromium salt, and then passing
through a hot solution of arsenite of soda.
This process yields a moderately full and
very fast green, which does not appear very
different when seen by daylight or by arti-

ficial light ; but its poisonous character
renders its use objectionable. Phosphate
and silicate of soda have similar effects, but
give inferior results. Chromium oxide can
be produced on cotton by the usual mor-
danting methods, and on wool b\' saturating
the fibre with a hot or cold strong solution

of bichromate, and then passing the material
through sodium bisulphite ; by repeating the
process fuller colours are olitained. The
colour known on cotton as " khaki" may be
produced by precipitating on the fibre a
mixture of chromic and ferric hydrates.

CHROMIUM NITRATE, Cr„(N0s)6. If

potassium bichromate be reduced" in presence
of nitric instead of sulphuric acid, chromium
nitrate is produced. It may also be prepared
by the action of lead nitrate on chrome alum,
or by dissolving chromic Iiydrate in nitric

acid.

By careful manipulation, violet crystals of

the salt containing 9 molecules of water may
be separated, but the solution geuerallj'

yields an amorphous green mass. The sub-

stance is not extensively used. It is sold as

a blue solution, which appears red by trans-

mitted light.

By the addition of chromic hydrate, sodium
hydrate, &c. , to the solution, basic salts are

obtained. The nitrates behave similarly to

the sulphates and chlorides ; the sulphates

appear to be the most stable of the three, and
the nitrates the most easily dissociated.

Both the normal and basic nitrates of

chromium are used as mordants for cotton.

CHROMIC OXIDE. Chromi-um sesqui-

oxide, CroOj. Chromic oxide is formed by
heating chromic hydrate. It is a green

amorplious powder, not easily soluble in

acids. It is used under the name of chrome
. gretn as a pigment, and is very permanent.
The oxide has been prepared in the form of

green crystals by passing vapour of chromyl-
dichloride (CrO„Clo) through a red-hot tube.

CHROMIUM "PHOSPHATE, CrPOj.
Sodium phosphate, on being added to solu-

tions of chromium salts, precipitates this
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compound as a dark green mass, which
beconles dark blue on drying. The phospliate
may also be obtained as violet crystals, having
the composition CrPOj + 6H2O. Long con-
tinued boiling is necessar}' if chromium
acetate be used.
Phosphoric acid dissolves chromium hy-

di'ate, the solution yielding, on evaporation
and heating the residue to 316° C. , a green
chromium metaphosphate, Cr(P03)3, which is

insoluble in water and in acids.

CHROMIUM SULPHATE, Cr,(S04)3. Sul-
pluuio acid dissolves chromium hj-drate,

forming a green solution, which, after long
standing, deposits a mass of greenisli-blue

crystals. Violet-blue cr3'stals (octahech-a), of
the composition Cr„(S0j)3 + I5H2O, can be
eventually obtained by re-crystallising the
crude product from dilute alcohol.

The aqueous solutions of chromium sulphate
have a violet or green colour ; the violet

solutions become green on boiling. Barium
chloride precipitates the whole of tlie sul-

phuric acid from the cold violet solutions,

but only after pi'olonged boiling from the
green solutions.

Solutions of chromium sulpliate give pre-

cipitates on addition of caustic soda or the
phosphates, arsenates, silicates, and car-

bonates of tlie alkalies. The precipitate is

soluble in an excess of caustic soda, and in a
large excess of ammonia, but boiling causes
its re-precipitation.

By the addition of sodium hydrate or

chromium hydrate to solutions of the normal
sulphate or of chrome alum, basic clnomium
sulphates result. A number of basic salts

have been prepared, which vary in stability

according to the degree of basicity and the

presence of alkaline salts. Boiling does not
dissociate the basic salts, but dilution has

that effect ; the more basic they are the more
easily they are decomposed.
A solution of normal chromium sulphate is

not decomposed by either heating or dilution,

or the combined action of heat and dilution.

Chromium sulphate is not used as such, but
in combination as chrome alum.

Chrome Alum—
Cr2(S04)3 . K„S04-h24H20.

Preparaticm.—Chrome alum is produced in

a pure state when a mixture of potassium

bichromate and sulphuric acid is treated with

a reducing agent, such as sulphurous acid,

alcohol, starch, or sugar.

KoCr.O, + H2SO4 + 3SO2 + 23H2O
" = Cr2(S04)3K2S04-l-24H20

It is also obtained in an impure condition

(containing tarry matter, sulphuric acid, and
calcium sulphate) as a by - product in the

manufacture of some colouring matters—viz.,

alizarin.
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It can be prepared by dissolving 2 lbs. of

bichromate of potash in 1 gallon of water
untl 3 lbs. of sulphuric acid. The mixture is

boated to 35° C, and alcohol slowly added
until the colour of the solution becomes dark
green. The chrome alum crystallises (pre-

ferably from acid solutions) in dark violet

octahedra. The crystals are soluble in 7

parts of cold water, forming a violet solution,

which becomes green on heating to about
65° C. Barium chloride precipitates all the

stdphuric acid from the violet solution at the

ortlinary temperature, but only after pro-

longed boiling from the jfrcen solution.

Cluome alum is insoluble in absolute alcoliol.

The crystals contain 39'3 per cent, of

Crj(SO,),, whicli is equivalent to 15'3 per
cent, of Cr.jOj.

The basic salts obtained from chrome alum
ilo not suffer dissociation so quickly as those

obtained from the pure chromium sulphate,

the presence of alkaline sulphates causing
increased stability. Chrome alum is used in

calico printing, dyeing, tanning, and in the

preparation of other chromium compounds.
A >inh/sis. — Ch lomic ox'ide may bo deter-

mined liy prcripit.ation with ammonia, simi-

larly l'> ahuniiKi in jiotasli alum.

CHROMIUM SULPHOCYANIDE or
THIOCYANATE, Cr„(C'NS)6.

Prej/aralion.—Hydrosulphocyanic acid dis-

solves chromium hydrate, forming a green-
violet liquid, from whicli a dark green
amorphous salt separates. This substance
is delii|uescent, and has the composition
Cr.j(CNlS)6.

On the large scale, chrome alum is decom-
posed by means of barium or calcium sulpho-

cyanide. (Solutions of the normal salt do not
disisociate either on heating or diluting.

Double salts of the sulpliocyanides— c.^.,

potanxium chromium svl)ihocyaiiide, Cr(CNS)..
+ 3K(CN8) -t- 4H„0—also e.\ist.

liy the addition of chromium hydroxide or
sodium hydroxide to the normal salt, basic
salts of considerable stability are formed.
The nornud salt yields onlj' about 5 per

cent, of chromium to the cotton fibre, the
basic salt, Cr.(CNIS).j(OH)j, about 34 per cent,

of the available chromium.
There is a difference of opinion as to wliether

chrome alum or chromium sulphocyanide is

the belter mordant.
.Snl])h()cyanide of chromium is used by calico

Erintors for the production of steam logwood
lacks, which are characterised by their

great brilliancy and fastness. Lauber (//«»(/-

huch tics Zcugdrucks) considers it an excellent
mordant for print colours. It behaves in the
same way towards the fibre as the cor-
responding aluminium salt, having no in-

jurious action on it.

Anaiysii.—The determination of sulpho-
cyanic acid is carried out, according to Watson

Smith,* as follows :—To a knowii weight of

the solution is added sodium bisulphite and
then copper sulphate solution. On warming,
cuprous sulphocj'anide is precipitated. This
is filtered off, washed well, and ignited

cautiously with the addition of sulphur in

a Rose's crucible, hj'drogen gas being passed
through the tube in the crucible lid to dis-

place air. The cuprous sulphide, Cu.^S, is

then weighed, and from the Cu tlie sulplio-

cyanic acid is calculated. An alternative

method is as follows :—A filter paper is dried
in the water-bath until of constant weight,
a, stoppered tube 1)eing used during cooling

and weighing. The precipitate of cuprous
sulphocyanide is collected and washed on
this filter paper, and eventuallj' dried until

of constant weight, using the stoppered
tube as before. The gain in weight of the
filter paper and tube is the amount of cuprous
sulphocyanide, from which the weight and
proportion of sulphocyanic acid are readily
calculated. I2r7 parts Cu(CNS) contain
r.S-1 parts (CNS).
CHROMIUM TRIOXIDE. Chromic An-

hydride. Chromic Acid, CrOj. This substance
is prepared by adding an excess of concen-
trated sulphuric acid to a strong solution of

potassium bichromate.

ICCrjO, -I- HjSOj = 2CrO, + KjSGj *- H.,0.

Crimson crystals of chromic oxide are formed
on cooling, the liquid being decanted and the
crystals drained on porous plates. On heat-

ing to '250° C. the crystals evolve oxygen,
and at higher temperatures are converted
into Cr^Oj. Chromic anhydride is very solu-

ble in water, forming a solution of " chromio
acid," H.CrO,.
Chromic anhydride is a very powerful oxi-

dising agent, and is used as sucn both in the
laboratory and in various manufacturing pro-
cesses

—

e.g., in the preparation of alizarin.

Reducing agents re act violently upon the
<lry crystals, alcohol even taking fire, and sul-

phuretted hydrogen, sulphur dioxide, and
many organic substances Doing more or less

completely oxidised.

'iCrOj + 3S0j + 3H2O = Cr,,(S04)8 -f 3HA
I5y the action of strong acids on chromium
trioxide, o.xygen is evolved, and chromic salts

are formed. It behaves like a peroxide to-

wards hydrochloric acid, chlorine being set

free.

2Cr03 -f 12HC1 =Cr.pl« + 6H„0 + 3C1.,.

CHR0M.\TES.

Chromate of Ammonium v. Aimmonhim
Chrom.\te.
Chromate of Potash. PotaaaiumChromtUe,

KoCrO^, Ydh'n or Xeu>rn> Potassium Chro-

'Jotirn •^0l.•. Di/en and Vol., 1SS4, p. S6.
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mate. This substance is prepared from chrome
iron ore, FeO . Cr^Os, or by neutralising bi-

chromate of potash with potassium liydrate.

It crystallises in yellow rhombic prisms,

which are very soluble in water. 100 parts

of water at the ordinarj- temperatiire dissolve

about 60 parts of the salt. Its general pro-

perties are similar to those of tlie bichromate
into wliich it is easilj- converted by the addi-

tion of acids.

2K.,Cr04 -f H5SO4 = KjCr^O, + ICSOi + HjO.

Bichromate of Potash. Potassium Bi-

chromate, KnCrjO;, Red Chromate of Potash,

Bichrome or Chrome.
Preparation. — Finely - powdered chrome

iron ore (FeOCr.,03) is mixed with lime and
heated in furnaces. Oxide of iron ajid calcium

chromate, CaCrOj, are formed, the latter com-
pound being dissolved by means of dilute

sulphuric acid, and thus producing calcium
bicliromate, CaCr.O,. On treating the bi-

chromate of calcium with potassium carbon-

ate, potassium bichromate is obtained.

CaCr„07 + KjCO. = K^CroO, -1- CaCOa-

Properties.—Bichromate of potassium cry-

stallises in large orange-red triclinic prisms.

It melts on heating, and at high temperatures
gives off oxygen.

2K,Cr.0j = 2K2Cr04 + CrA + 30.

The salt contains no water of crystallisation,

and is stable in the air. 100 parts of water at

the ordinary temperature dissolve about 10

parts, and at 100° C. about 94 parts of the

substance.
Potassium bichromate is poisonous, and has

a bitter metallic taste.

In the presence of organic bodies bichromate
of potash is reduced. If wool which has been
mordanted with this salt be exposed to light,

the }-ellow colour changes to green, so that if

the wool has not been evenly exposed uneven
dyeing mil result.

Bichromate of potash is the most important
of wool mordants, and is used in cotton dye-

ing in the production of aniline black, chrome
yellow, outch brovvn, &c. It is also an ingre-

dient of many chrome pigments, and is the

raw material for the production of all other

chromium compounds. It is emplojed for

oxidising anthracene in the manufacture of

alizarin and as a bleaching agent for decolor-

ising oils.

Commercial potassium bichromate is usually

almost chemically pure, although sometimes
potassium sulphate is present, owing to im-

perfect manufacture, since the potassium sul-

phate and the bichromate have evidently

crystallised simultaneously. The analysis is

carried out similarly to that of sodium bi-

chromate.
Bichromate of Soda. Sodium Bichromate,

Na^Cr.O,.

Preparation.—Sodium chromate, NanCrOj
-I- lOHaO, is prepared from chrome iron ore
bj' fusing with soda ash and chalk, the mass
is lixiviated and the solution crystallised.

The crystals of sodium chromate are dis-

solved in water and treated with sulphuric
acid, and afterwards sufficient of the neutral
sodium chromate added to bring the per-
centage of CrOs to about 72'5. The sodium
sulphate is crystallised out by cooling and the
mother liquor evaporated to dr3mess.

Properties.—The salt is deliquescent, espe-
cially if it contains an excess of CrOs above
the amount mentioned above. It is readily
soluble in water, from which it crystallises in

red six-sided prisms, having the composition
NajCrjOj . 2H2O.
The commercial product, which is cheaper

than the potassium salt, comes into the market
(1) in the form of crystals containing 2 mole-
cules = 12 per cent, of water of crystallisa-

tion, (2) in lumps or as a powder of the fused
and partially dehydrated compound. The
amount of Na^Cr„Oj varies from 84 to 98 per
cent.

It has an acid reaction and a bitter metallic

taste. It loses 1 molecule of water on heat-
ing to 75° C. , and it forms a light brown an-
hydrous mass when dried at 100° C. It melts
at 320° C. , and above this temperature com-
mences to decompose, consequently the fused
products always contain more or less chromic
oxide.

The anhydrous salt dissolves in water,
causing a rise of temperature, while the
hydrated salt causes a depression of tem-
perature when treated with water.

100 parts of water dissolve at 15° C. 109
parts and at 100° C. 163 parts of sodium bi-

chromate (Na.2Cr„07).

Sodium bichromate in the form of crystals

with 2 molecules of water is nearly equivalent

to the (anhydrous) potassium bichromate, tlie

molecular weights of these two salts being 299
and 295 respectively ; the equivalent of the

anhydrous sodium salt is 263 in round num-
bers.

Sodium bichromate is used in place of

potassium bichromate on account of its lower

price and its greater solubility. It can, in

nearly every case, replace the potassium salt

perfectly. There is, however, some difference

in the action of the two salts as wool mor-
dants which has not yet been explained.

The crude varieties of sodium bichromate

often contain considerable quantities of nor-

mal chromate (which is a much less effective

mordant than the acid salt), sodium sulphate,

and other impurities.

Analysis.—Estimation oj Chrmnic Acid.—
The usual method of estimating chromic acid

in chromates and bichromates consists in

adding in excess a known quantity of ferrous

ammonium sulphate to an acidulated solution
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of the iiample and titrating lUv rv^iJuul fer-

rous salt with deeiiiorinal potassium bichro-

iiiato. In lieu of this mode of procwlure, the
fulliming plan can be recommended:—Weigh
out 5 grins, of the sample and dissolve iu a
litre of water, with which solution fill a
burette. In the case of sodium bichromate, in

onier to obtain a fair average sample, it is

preferable to weigh out 25 grnis. and dissolve

in 500 C.C., and then, after shaking, take out
100 c.c. and dilute to a litre. One grm. of pure
ferrous ammonium sulphate is then weighed
out and dissolved in a little water in aporcelain
basin, and 50 c.c. of a 10 iwr cent, solution

of sulphuric acid added. The solution of

bichromate is then added during constant
stirring with a glass rod until a drop of the
liquid ceases to give a blue or greenish-blue
coloration when brought in contact with a
<lrop of potassium ferricyanide solution on a
porcelain slab. One grm. of ferrous ammo-
nium sulphate reduces 00854 grm. of CrO,

;

consequently, the number of c.c. of the solu-

tion re(]uired contains this amount of chromic
acid.

Kmmple. — 5 grms. of potassium bi-

chromate were dissolved in a litre of
water. Of this solution, 1 grm. of ferrous
ammonium sulphate required 25"2 c.c.

.-. 25-2 c.c. = 0-0854 grm. of CrOj.

. •. 1000 c.c. = 3-388 grms. of CrO,.

3-388 X 100 -_ _„ , , ~_^
J = 67-76 per cent, of CrOj.

Crystallised sodiiuu bichromate (Na.jCr„0;

-f 2HjO) contains, when pure, nearly the same
amotmt of chromic acid as potassium bichro-
mate—viz., 67-70 per cent.

Chromic acid may be determined ffrari-

tmtriaiHy by conversion either into chromic
oxide or chromato of lead. Tlie former pro-
cess is carried out by dissolWng O'o grm. of

the sample of bichromate in a little water
(or bv taking 100 c.c. of the solution men-
tioned above) adding hj'drochloric acid, and
heating either with alcohol or sulphurous
acid. The excess of either of these reducing
agents is boiled oflF and the green solution
dduted to nlwut 200 c.c., and treated with a
sliijkt excess of ammonia. The precipitate is

collected on a filter, well washed, dried,
ignited, and weighed as Cr.jO^ ; 163 parts of
CrjOj correspond to 201 parts of CrOj.

EnliiiuUion of Xormal Chromate.—Potas-
sium bichromate rarely contains normal
chromate, but, as previously stated, the
soditun compound frequently contains con-
siilerable quantities. Formerly this was
more frequently the case than at present.
Three methods for estimating normal chrom-
ate will be described, but, when present in
small quantities, preference is given to the
first process.

1. M'CuUoch's process * dei>cnds upon the
fact that free chromic acid, when shaken up
with peroxide of hydrogen and ether, imparts
a blue coloration to the ether, whereas neither
chromate nor l)ic!iromate produce the effect.

If bichromate alune is taken, a drop or two
of acid is sufficient to produce the blue i olour,

whereas, if normal chromate is present, acid
must be added in sufficient quantity to con-

vert it into bicliromate. The following plan
of carrying out the operation is recom-
mended :—2-5 to .") grms. of the sample are
dissolved in o<l i-.i-. of water, and the solution

introduced into a stoppered cylinder holiling

about 120 c.c. ; 10 c.c. of hydrogen i)eroxide

(10 vols.) and about 20 c.c. of ether are added
and the contents shaken. (If free chromic
acid be present, the ethereal layer will be of

a blue colour.) A decinormal solution of

sulphuric acid is now added in small quan-
tities at a time with freqitent agitation until

the ether is tinge<l faintly blue, which is best
seen against a white background. Each c.c.

of -^ acid corresponds to O010O5 grm. of

L'rO;, as normal chromate = 0-01625 grm. of
NaXrOj, or 0-lil!t45 grm. of K.^CrO^. If the
hydrogen peroxide contains acid this must he
taken into account.

2. In the paper above luentioned, M'Culloih
refers to the direct determination of lii-

chromate by means of standard soda ami
phenolphthalein, and thence by detlucting
chromic acid so found from the total chromic
acid, calculating the amount of normal
chromate present. He correctly points out
that the end reaction is not sharp and precise,
but if an excess of standarfl swla be adde<l
and the liquid titrated back w-itli standard
acid this difficulty is altogether overcome.

1 c.c of^ soda = 0-01005 grm. of OO^, as

bichromate.
3. R. T. Thomsont has shown that bi-

iliromate of potash or soda is netitnil to
lackmoid, whilst normal chromate is alkaline.
Normal chromate may, therefore, lie esti-

mated in biclironiates by standard acid and
lackmoid paper. Free chromic acid may lie

likewise determined by using detinormal
soda.

Exam/jlif. — A sample of impure bi-

chromate of soda gave 70-60 per cent, of

total chromic acid, CrOj.
By Method 1.—2 5 grms. with hydrogen

peroxide and ether required 30-6 c.c. of

-^ sulphuric acid.

01005 X 306 X 10

2-5

= 12-30 per cent, of CrOj as chromato.

. -. by difference = 5S per cent, of OO,
as bichromate.

'Chtm. Xrwt, vol. Iv., 1SS7, p. 2.

t Ibid., Tol. 111., 188S, p. •>».
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By Method 2.—30 c.c. of a 1 per cent.

solution ( = 0-5 gim.) were treated with a

few drops of phenolphthalein and 35 c.c.

of ^ caustic soda. 61 c.c. of -^ acid

were then required to produce a pure yellow

solution.

0-01005 X 28-9 X 100

05
= 58 '08 per cent, of CrOg as bichromate,

and by difference = 12-52 per cent. CrOj
as chromate.

By Method 3.—100 c.c. of a 1 per cent,

solution (= 1 grm.) were titrated mth -jS-

sidphuric acid, using lackmoid paper as an
indicator. 126 c.c. were required.

.-. 001005 X 12-6 X by 100
= 12'66 per cent. CrOg as chromate, and by
difference = 57 '94 per cent, of CrOs as bi-

chromate.

Sulphuric (xcid as potassium or sodium
sulphate in bichromates is most accurately
determined by reducing the chromic acid to

chromic oxide by means of alcohol and hydro-
chloric acid in dilute solutions, and precipita-

tion with barium chloride.

Chromites. The alkaline chromites have
not been prepared in tlie solid state. A solu-

tion of sodium chromite may be obtained by
dissolving chromic hydrate in excess of caustic

soda.

Cr,(OH)e + 6NaOH = Cr^iONa),; + 6H„0.

Ammonium salts and dilute acids, including
carbonic acid, decompose the chromites. If

a textile fibre be present in the mixture, the
decomposition takes place still more rapidly,

chromic oxide being deposited. The chro-
mites dissolve cuprio and ferric oxides.

Chron yl Chloride >: C'hkomicm Chloride.
CHROMOCYANINE V, B (D. & H.).

1S89. A mordant dye, giving bright blues
on wool and cotton.

CHROMOGEN I (M.). Sodium salt of

chromotrope acid {1 : S dioxynaphthakiie,
3 . disidphoii ic acid). 1891. Dirty white
powder, soluble in water.

Application.—Applied to wool as an acid
dye, a brown being subsequently developed
on the colourless wool by oxidation with
bicliromate solution.

CHROMOPHOR op CHROMOPHOROUS
GROUP. A term used to designate that
portion of the molecule of a colouring matter
upon which their colour-producmg property
depends ; v. also Coal-Tak Colocks.
CHROMOTROPES (M.). Azo compounds,

containing the chromotrope acid.

OH OH

,r^, R

NaSO, W SO,Na.

Discovered
in 1890.

Ajiplication. — Dyed as ordinary acid
colours, producing bright red to violet

colours, many of which are very fast to light.

By a subsequent treatment with bichromate
the reds are developed into blues or blacks,
the action being due partly to oxidation and
partly to formation of a chrome lake.

CHROMOTROPE 2B (M.). 1890. An
azo dye.

Chromotrope acid — Paranitraniline.

Red - brown powder, giving yellowish - red
solution in water. In concentrated H2SO4,
dark violet solution, becoming red on dilution.

Colour as dyed, bluish-red ; developed colour,

navy-blue to blue-black.

CHROMOTROPE 6B (M.). 1890. An
azo dye.

Chroniotrope acid — Para-amidoacetanilid.

Grey-brown powder, giving violet-red aqueous
solution. In concentrated H0SO4, magenta-
red solution ; on dilution, blue-red ppt.

Colour as dyed, violet-red ; dereloped colour,

navy-blue.

CHROMOTROPE 8B (M ). 1890. An
azo dj-e.

Chro^notropie acid — Naphthionic acid.

Grey-violet powder, giving violet solution in

water. In concentrated HoSO^, indigo -blue
solution ; violet, on dilution. Colour as dyed,
led-violet ; developed colour, purplish navy-
blue.

CHROMOTROPE 10 B (M.). 1890. An
azo dye.

Chromotrope acid — Alpha-naphthylamine.

Brownish-violet powder, giving broM'n aque-
ous solution. In concentrated H^SOj,
greenish-blue solution, becoming red-violet

on dilution. Colour as dyed, violet ; developed
colour, purplish navy-blue.

CHROMOTROPE FB(M.). 1894. Colour
«.5 di/ed, bright crimson ; developed colour,

dark violet

CHROMOTROPE 2R (M.). 1890. An
azo dye.

Chromotrope acid — Aniline.

Brownish-red powder, giving nu>gent,i-rod
solution in water. In concentrated H„St)j,

magenta-red solution, becoming 3'ellow-red

on dilution. Colour as dyed, bright red ;

developed colour, violet-black.

CHROMOTROPE S (M.). Colour as dyrd,

brownish - violet ; develojJed colour, violet -

black.

CHROMOTROPE SB (M.). Colour as

dyed, dark violet ; developed colour, bluish-

black.

CHROMOTROPE SR (M.). Colour as

dyed, •violet-hrovm ; developed colour, black-

ish-violet.

CHROMYL CHLORIDE v. Chromium
Chloride.
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CHRYSAMINE G (Uy.) (Ber.) (L.) (Lev.).

F/aivpli'.iiiii (I!.). All ttzu compnund.

„ . .
.lyalicylic acid.

^Salicylic acid.

1884. Brown powder, vorv slightly soluble

in water. In concentratefl HmSOj, reddish-
l>rown solution ; on dilution, brown ppt.

.t/iji/!--ii'i'f,ti, — A direct cotton colour.

I)vis vuiiii'iiilinteil collon yellow from a soap
bath. Fast t.) light.

CHRYSAMINE R (By.) (Ber.) (L.) (Lev.).

An azo cum pound.

<SalkyUc acid,

baticyltc acid.

1884. Yellowish-brown powder, soluble in

water. Ill concentrated H._,SOj, reddish-
vi'ilct s.ilutinii ; oil dilution, brown ppt.

Afr'"'"''""- - A.s (,'1IRYS.\M1NK G.
CHRYSANILINE >: Phosphine.

CHRYSAUREINE '•. Or.\nge II.

CHRYSENE ;. Anthr.*ce.se.

CHRYSEOLINE v. Resorcin Yellow.

CHRYSOiDINE, all mahrs. Chrysoidine
a (1). & H.) (G.), Chrysoidine R (C), Ckry<ioi-

diiie (.SCI.), Chrysoidine }'(Lev.). An azo
compound.

Aniline — JHela phenylene diamine.

1875. Red-brown crystalline powder or large
shining black crystals, giving orangcbroivn
solution in water. In concentrated HoSOj,
browni-sliyellow solution, becoming chevry-
red on dilution.

ApjJicalion.—A basic (lolour. Dyes wool,

si/I:, or tannin-mordanted cotton orange. Used
also in hnlliei- dyeing.

CHRYSOIDINE R (S.C.I.) (G.) (Lev.).

Gold-orange for cotton (D. & H. ), Cerotin-

orani/e C extra (C.I. ). An azo compound.

Aniline — Meta toluylene diamine.

Yellowish-brown lumps, giving orange solu-

tion in water. In concentrated HoSOj,
grcciiish-yellow solution, becoming blue-red
and tlien ycUow-red on dilution.

A}i]iHettlion.—As ChrysoVdine G.

CHRYSOiDINE R (D. k H.). An azo
colour.

Orthotoliiidine — Meta toluylene diamine,

Violet crystalline powder, giving red solution
in water. In concentrated H.jS()j, brown solu-

tion ; on dilution, slimy ppt.
A/>j>h'iyiti(jn.—AsChrvsoJdineG, but gives

bn.WIRT shades.

CHRYSOIN '•. Resorcin Yellow.
CHRYSOLIN (Mo, ). A lluoresceine deriva-

tive. Soi/iinn "ill of hen-.yl lluoresceine. 1877.

Ked-browii powder or lumps smelling of

binzylchloiide. In water, l)rowii solution

with grcun lluoresceace. In concentrated

11,S04, yellow, slightly fluorescent solution j.

on dilution, j'ellow ppt.

.l/7''iV'/^o».—Pves sUk yellow from neutral

(or a.eti.'i arid bath.

CHRYSOPHENIN (L.) (Ber.) (By.). An
azo compound.

.
^Phenol.

Diamido stilbene disulphonic"^p, .,
acid

1886. Orange-yellow powder, slightly soluble

in cold, easili' in hot water. In concentrated
H.,SOj, reddish-violet solution ; blue ppt. on
dilution.

Apjilicatlon.—A direct cotton dye. Uyes
unmnrdaiited cotton vcUow from a soap bath.

CINCHONA BARK, after the extraction
of tlie iiuiiiiiie, if distilled with caustic sikIu,

and the oil thus obtained treated with aniyl

iodide, yields a blue dje, which is employed
for orthochromatising photographic plates,

staining botanical sections, &c.

CINNAMON BROWN v. Bismarck Brow.v.

CINEREINE (P.). An induline, obtained
from iiujri/niiline, aniline hydrochloride, and
jMriijihi'iiiilcni illumine.

Aji/Jli:nlion. — i>ce iNorLINE.
CITRATES r. Citric Acid {Analym and

Valuation).

CITRIC ACID, CeHA ( = C3H,(0H)
(COOH),) + H,0.

Preparation,—Citric acid exists in the
juice of lemons, limes, oranges, and other
fruits ; it is obtained from the juice of

lemons (or lime-fruit) which conies into

commerce from Southern Europe and the
West Indies. The lime-juice is boiled (to

coagulate albuminoids), filtered, and satu-

rated with chalk and milk of lime. The
calcium salt which separates is decomposed
by means of sulphuric acid, and the filtrate

evaporated and crystallised.

Citric acid crystallises in prisms with I

molecule of water of crystallisation, which
melt at 100°C. , lose water, and the anbyilious

salt then melts at 153° C. It dissolves in

three-quarters its weight of water at 15° C.

and in twice its weight of alcohol.

Citric acid is a tribasic acid ; the salts are
known as citrates. The acid is used as a resist

and discharge in printing. Commercial citric

acid consists of large crystals, wliieli often

have a yellowish tinge, but do not contain

any considerable quantity of impurities. A
good acid shoula leave no ash w^hen in-

cinerated.

Analysis.—Citric acid in the free state is

estimated by titration %vith normal soda and
phonolphthaleVn.

1 CO. -^ alkali = 0'07 grm. of crystallised

citric acid, CeHjO, + H„0.
Citric acid is liable to the same impurities

and adulterations as tartaric acid (q.r.).

Both tartaric and citric acids are often
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contaminated with metallic lead and lead
compounds, owing to their preparation in

leaden vessels.

M. Bucket * estimates metallic lead as fol-

lows :

—

200 grms. of the acid are dissolved in 600
c.c. of water and ammonia is added in slight

excess, so as to effect the perfect solution of

any crystalline lead sulphate present. After
leaving twenty-four hours, the supernatant
liquid is decanted and set aside, any residue
being carefully washed on a filter. The residue
is dissolved in nitric acid, the solution concen-
trated and mixed with concentrated sulphuric
acid, and then with twice its volume of alcohol.

The precipitated lead sulphate is washed with
alcohol, dried, ignited, and weighed.
The solution of ammonium citrate (or tar-

trate) first obtained serves for the detection
of compounds of lead. The solution is acidu-
lated witli hydrochloric acid, precipitated
with sulphuretted hydrogen water, and the
lead dL'teiinined as PbS04 by dissolving the
PbS in nitric acid as above.

Citric acid was formerly often found
adulterated with tartaric acid, but, on
account of the price, this method of sophis-

tication is now practically obsolete.

Tartaric acid, however, maj' readily be
detected by treating the sample with con-
centrated sulphuric acid and heating the
mixture in the water-oven for about half an
hour. Pure citric acid undergoes practically

no change, whereas tartaric acid blackens.
One per cent, of tartaric acid ill citric acid

may be thus detected. For determining the
amount of tartaric acid in citric acid, Allen's t
process is to be recommended. It depends
upon the precipitation of acid potassium tar-

trate by a solution of potassium acetate in

jiroof spirit.

Oxalic acid may be detected by neutralis-

ing with ammonia and adding acetic acid and
calcium chloride, when, if present, a precipi-

tate of calcium oxalate will be formed.
CITRONINE (D. & H.) D. CurcumeIne.
CITRONINE (Br. S. & Sp.). A nitro

compound. Tetra nitrodiphenylamine. 1878.
Now iiljsfilete. A yellow acid dye.

CITRONINE (F.) v. Azo Yellow.
CITRONINE A (L.) v. Naphthol Yel-

low .S.

CLAYTON CLOTH RED (01. Co.). Stan-
ley red (C\.Co.). An azo compound.

Dehydrothiotolmdine
sidphonic acid

1889. Dark red powder, soluble in water.
In concentrated' HjSOji red-violet solution ;

on dilution, red ppt.

Application.—An acid colour. Dyes wool
and silk red from an acid bath.

* Chemical News, vol. Ixvi., p. 169.

+ md., vo). xxii., p. 277.

Beta-naphthol.

CLAYTON COTTON BROWN (01. Co.).

An azo dye.

Dehydrothiotolmdine^
sidphonic acid yphenylene diamine.

Naphthylamine ^
sidphonic acid

1890. Brown powder, soluble in water. In
concentrated H„S04, violet solution ; on
dilution, chocolate ppt.

Application. — A direct cotton colour.

Dyes unmordanted cotton brown from a salt

bath.

CLAYTON WOOL BROWN (01. Co.).

An azo compound.

Aniline -,

Sidphanilic acid i[eta phenylene diamine.

Naphthionic acid^

1891. Brown powder, soluble in water.
Application.—An acid dye. Wool and silk

brown from .an acid bath.

CLAYTON YELLOW (01. Co.) v. Thiazol
Yellow.
CLEMATINE (G.). Safranine MN (B.).

A safranine colour. Dimethyl tolusafranine
chloride. Metallic-looking powder, giving a
red-violet aqueous solution. In concentrated
H2SO4, green, becoming blue, then violet on
dilution.

Application.—A basic colour. Dyes loool

or tannin • mordanted cotton reddish - violet.

Used also in calico printing.

CLOTH BROWN RED SHADE (By.) (L.).

An azo compound.

.Salicylic acid.

^^"•^'^^"^^Alpha-naphtholsulphonic
acid N W.

1887. Dark reddi.sh-brown powder, soluble

in water. In concentrated H.,S04, blue-violet

solution ; on dilution, red-brown pjJt.

Application.—An acid colour. Dyes ivool

brown-red from an acid bath. The colour is

much faster to milling if dyed upon, or fixed

after dveing with, chrome mordant.
CLOTH BROWN YELLOW SHADE

(Bj'.) (L.). An azo dye.

. .
^Salicylic acid.

Benzidme-^^^
. j,j Dioxynaphlhalene.

1887. Dark brown powder, soluble in water.

In concentrated H2SO4, reddish-violet solu-

tion ; on dilution, brown ppt.

Application. — v. Oloth Brown Red
Shade.
CLOTH ORANGE (By.) (L.). An azo dye.

^Salicylic acid,.

Benzidine<^ „ , „ • „;^Jiesorcinol.

1887. Red-brown powder, giving yellov\ ish-

brown solution in water. In concentrated

H.jSOj, red-\'iolet solution ; brown ppt. on
dilution.
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Amido azololtiol

Amido azotoluol

ApfJicalion. — v. Cloth Bkown Red
Smr>K. Oives brownish - orange colour.

CLOTH RED B (By.) (D). An azo com-
pouiicl.

Alpha-iiajjhthol gul-

phonic acid iV W.

1879. Dark reddish-brown powder, soluble

in water. In concentrated HjSOj, black-blue

solution ; on dilution, bluish-red.

A/iftHciiioii. — V. Cloth Brows Red
Sm m>k.

CLOTH RED B (C). Cloth red (M.),

Cloilt rul BA (Ber.), FafI bordeaitx (M.).

An azo compound.

Beta-naphthol ditul-

phonic acid R.

1879. Dark brown powder, giving a magenta-

red solution in water. In concentrated

H.,S< tj, Vilue solution ; on dilution, brownish-

rod ppt.

Ajiplicalion. — v. Cloth Beown Rf.h

Shade.
CLOTH RED 3B EXTRA (By.). An

azo cuinixiunil.

. .
, , , , EthylaUd bela - naphthyl-

AmiUo azotoluol - aJi^eheta-mtphonicacid

1886. Dark brown powder, giving cherry-

red aqueous solution. In concentrated

HoSOj, green-blue solution, becoming dirty

grey on dilution.

Application. — v. Cloth Brows Red

CLOTH RED G (By.). Cloth red R (D.),

/«.</ red 7 B (N.J.). An azo compound.

. . . , , Alpha iiaphfhol stUphonie
Amtdo azobenzol — a^iViJVir.

18S.S. Brown powder, giving ma^cnta-red

solution in water. In concentrated HjSOi,

blue-\-iolet solution ; on dilution, brownish-

red ppt.

A /i/>lic(Uion.—An acid dye. Dyes wool in

acid liath red.

CLOTH RED G (0.). Cloth red O extra

(By.), Cloth red OA (Ber.). An azo com-

pound.

, . , . , , Beta-naphthol sulphonic
Amnio 'izololttol —

acid S

1S79. Reddish-brown powder, giving brown-

isli-red solution in water. In concentrated

H..80j, blue solution ; on dilution, brownish-

red ppt.

Application. — v. Cloth Brows Red
Smadk.
CLOTH RED 3G EXTRA (By). Cloth

rid 3 (i A ()ieT.). An azo compound.

, . , ... Beta-naphthylamine
A m,do azotoluol - ^p/,^,,. l^id Br.

Brown-red powder, giving red solution in

water. In concentrated H.^SO,, dark greenish-

blue solution ; on dilution, brownish-red ppt.

Application. — v. Cloth Brows Red
Shadb.
CLOTH RED (M.) .•. Cloth Red B (0 ).

CLOTH RED R (O.i >: Cloth RedO (By.).

CLOTH SCARLET G (K.). An azo
compound.

Amido azobenzol gulpkonic _ Beta-„aphthcL

1878. Red-brown crystalline powder, irivine

red aqueous solution. In concentrated
HjSOj, green solution, becoming blue, then
red, and finally scarlet on clilution.

Ap/tlicalion.—An acid inlour. Dye.s uu-
mordanted or chromed imu/ red from an acid
bath.

CLOTH SCARLET R (K.). An azo com-
pound.

Amido^azotoluol nUphonic _ Beta-naphthol.

Dark brown paste, giving red solution in

water. In concentrated H.^SOj, green solu-

tion, becoming blue, then red, on dilution.

Application.— v. Cloth Scarlet G.
COAL. The chief kinds of coal are (1)

brown coal or lignite, (2) bituminous coal,

(3) anthracite. Bituminous coals are divided
for commercial purposes into (1) dry or free
burning coals, and (2) cal:ing coah. When
dry coals are heated they split up into plates,

but caking coals swell up an<l soften wlien

heated. Canntl coal\si\ variety of bit unnnoiis

coal, which is valuable for proilucing il-

luminating gas. Anthracite is hard and
brittle, and burns with a smokeless flame.

Coal varies considerably in composition.

The amount of ash varies from 2'0 to (>8 7<>

„ sulphur „ 0-2 ,, 10 „
,, oxygen „ 0"5 ., 15 ,,

,, nitrogen ,, O'o ,, 2'5 ,,

i'hosphoriii> and .iulphur are to be avoided
as much as possible in coal. The aah and
oxygen are also useless for heating purjKtses.

In taking samples of coal it is essential to

obtain ix^rtions from each part of the bulk,

and carefully lake from these a smaller

sample. The sulphur in coal exists chiefly

as iron /lyrilis, FeS.., commonly known as

"brasses" wlien occurring in lumps. Sulphur
is also present as calcium sulphate, and in

combination with organic matter. Daring
combustion, about three-fourths of the sul-

phur remains in the ash.

Analysis—Moijiture.—2 grms. of the finely

powdered sample are weighed between watch
glasses, and heated for one hour at 105° C.

The loss is reckoned as moisture.
Ash is estimated by carefully burning

3 grms. of coal in a platinum^Msin. The ash

must be lieate<l either over a Buiison burner
or in a muffle until free from carbon and of

constant weight.
Total sulphtir may be ileterniined by the

method employed by Hundeshagen. 2 grms.
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of coal are mixed with 1'5 grra3. of pure di-y

potassium carbonate and 3 grms. of mag-
nesium oxide, and x'l*ced in a platinum
crucible, a mixture of O'o grm. KjCOj and
1 grm. MgO being spread over the mixture.

The crucible is then heated to redness for

half an liour, care being taken to prevent

access of sulphur compounds from the gas

burner. When cold, th? mass is boiled out

with water and dilute hj'drochloric acid, and
evaporated to dr3'ness. The basin is heated
to 130° C. to cause the silica to become
insoluble, taken up with hydrochloric acid,

diluted with hot water, and filtered. The
filtrates which should occup)' a volume of at

least 200 c.c. , is boiled and treated with hot
solution of barium chloride. The precipi-

tated barium sulphate is treated as on p. 12.

Sitrogen is estimated by heating the coal

with soda lime and collecting the ammonia
evolved in excess of standard acid and titrat-

ing with standard soda solution.

Volatile Matter and Coke.—1 grm. of gromid
coal is heated in a covered platinum crucible

over a good Bunsen burner for two minutes,

and immediatel}' after for two minutes over

a blowpipe flame. When cold the crucible

and its contents are weighed. The loss =
volatile matter + luater. The residue = coke

+ ash.

The calorific power may be determined by
means of Thompson's calorimeter. 2 grms. of

dried coal or coke are mixed with 21 grms. of

previousl}- dried and powdered potassium
chlorate and 7 grms. of potassium nitrate.

The whole mixture is placed in the cylinder

supplied with the apparatus. A small piece

of cotton wick which has been saturated with
potassium nitrate and dried is attached as a
fuse. The cylinder is placed in the condenser
(a copper cj'linder furnished with clutches),

and the whole apparatus immersed in 2000
c.c. of water in the glass vessel. The tem-
perature of the water is read off, the apparatus
withdrawn from the water, the condenser is

removed and the fuse lighted. After quicklj-

replaciug the cylinder in the clamps the whole
is again lowered into the water. The combus-
tion takes place quickly, and when no more
gas escapes from the holes in the condenser
the stopcock is opened and the apparatus
moved up and do\vn in the water until the
temperature is constant. The thermometer
is then carefully observed, and the height of

the mercury column is noted.

E.xample.—
Temp, of water before experiment, 15'5°C.

after ,, 22-8°C.

Rise of temperature . = 7'30°C.x\i!5C oi teiiiperatuio . — to
Absorption of heat by calori-

meter X5
"
•3°C.

8-03° C.

H.J. VhiXM'^sixi'ids Engineering Chemistry
finds from experiments which he has made
on the amount of coal which escapes com-
bustion by the above method that a correc-

tion of 0'2rC. from the figures obtained

represents the heat lost by this unburnt
coal.

Hence the more correct result is 8'03-
0-21 = 8-24.

8-2-1 X 1000 = 8240 calories.

. •. 1 lb. of this sample of coal raises the

temperature of 6360 lbs. of water 1°C.

The evaporating poioer of this coal—that

is, the amoimt of water in lbs. evaporated

at 212°F. (100°C.) by 1 lb. of the sample—is

(The figure 537 is the latent heat of steam.

)
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During the dry distillation of coal for the

manufacture of illuminating gas, certain vola-

tile products are evolved which subsequently

condense and separate into two portions—

a

watery liquid, and a thick tarry mass. The
former is the chief source of ammonia and
ammonium salts, the latter constitutes coal-

tar.

By distillation and chemical treatment
various products are obtained from coal-tar,

and the following are those of chief import-

ance in the colour industry :

—

Benzene (C,;Hs),

Phenol (CeHj . OH), Naphthalene (C'mHs), An-
thracene (CuHiq). Each of these substances

is the basis of the manufacture of a large

series of dyes.

CLASSiriCATIOK.

There are at the present time about 2000
distinct coal-tar colours oft'ered for practical

use, and they may be classified

—

I. Aooording to their Source of Origin.

—

This method of grouping distinguishes (a)

Aniline dyes or benzene derivatives, (b) Napih-

thalene dyes, (c) Anthracene dyes, [d) Deriva-

tives o/x>henol, &c. , but since many dyes con-

tain more than one of the above substances

—

some, for instance, containing both naphtha-
lene and phenol groups—this classification is

useless.

II. According to Chemical Constitution.

—The constitution of a dyestuff greatly influ-

ences its dyeing properties and its behaviour

under various conditions, but this statement

must not be pushed too far, since similarly

constituted dyes have in many cases diflferent

properties.

In classifying dyes according to chemical
constitution, the following principal groups

may be distinguished * :

—

• Following Schultz anil Julius's Tabellarische uber-

icht der kiiiiMichen Fartistoffe.
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1. Nilro compounds. .

2. Akoxjt comi>oundE.

8, Azo cumpounds, .

COAL-TAR COLOURS.

Chancten^tic Group
or Chromophor.

-N-NV
4. Triphcnylmcthane derivalivcs. C^-CjHj

6. Pyronine derivatlTes,

C. Acridirie <leriT»tlvM.

7. Kiiroso compounils.

S. Oiykrtune derirative

^ .N(OH)
' V O (ortbo)

(<Q and two (OH), the

t. OiazinM and

CharactcriiUc Groap
or Cbramophor.

ThiaiiiiM, . 8 ly >

mAziaedyea. . /^) or^J^^

11. ThiobenicD)! denvatives, < ^ C—

m. Classification according to Method
of Application.—This grouping is the nioet

valualile from the point ot view of the practi-

cal liver, and the following are the chief divi-

sions recognised :

—

1. .\cid colours.

2. Basic dyes.

3. Direct cotton dyes.

4. Mordant dyes.

5. Acid mordant dyes.

6. Dyes applied by oxidation, reduction, or

other special processes.

In the description of tiie various coal-tar colours given in this work, the names of the

firms by whom the particular dye treated of is manufactured is indicated by contractions,

to which the following list is an explanatory reference :

—

Contraction.
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Analysis axd Valuation of Coal-Tar

Colours.

With few exceptions, the coal-tar colours

as a class can only be satisfactorily valued by
means of experimental dye trials. The exact

mode of procedure varies according to the

properties of the colouring matter and the

purposes to which it is to be applied. In

conducting these dye trials a given weight of

colouring matter (about 1 grm. ), whenever
possible, should be dissolved in a litre of

water and an aliquot part taken, correspond-

ing to, in the case of pure colouring matter,

frum 0'2 to O'S per cent., but in the case

of paste dyes, such as alizarins, from 2 to

5 per cent, will be required. The results

of comparative dye trials are only of value

when the conditions in each case are iden-

tical, or as nearly so as possible. When
comparatively small quantities of colouring

matter are used, wool and silk, in the

majority of cases, leave but little colour in

the batli. In some cases, however—with
alkali blue, for example—a large proportion

of colour is left in the bath. In making
comparative tests of such dyes, a second

lot of material should always be dyed with-

out any fm'ther addition. In many cases

colorimetrio tests afford much useful informa-

tion. The observations serve either as a pre-

liminary to making dye tests or as a confirma-

tion of them. Colorimetrio tests are not of

much value unless the dyes under examination
are of the same kind and of a similar shade.

Methods of making these tests are given

under colorimetry. There are very few pub-

lished methods for determining the value of

colouring matters other than by experimental

dye tests.

In the Journal of the Society of Dyers and
Colourists (1888, p. 82), Rawson describes a

method for determining the value of naphthol
yellow and certain other coal-tar colours. The
principle of the process might be applied in

nimierous other cases. Naphthol yellow S oc-

curs in the market imder various names and in

various degrees of strength. Some quabties

are practically pure, whilst others contain

more or less sulphate or chloride of sodium.

The method employed for determining the

tinctorial value depends upon naphthol yellow
forming an insoluble precipitate with a solu-

tion of night blue (tetramethyltolyltriamido-

diphenylnaphthylcarbinol hydrochloride). A
standard solution of night blue is prepared by
dissolving 10 grms. in 50 o.c. of glacial acetic

acid, and diluting with water to a litre. Solu-

tions of the samples of naphthol yellow S are

prepared so as to contain 1 grm. per litre.

The operation is carried out as follows :—10

CO. of night blue solution are carefully

measured into a small flask and then about
50 c. c. of the yellow run in from a burette ;

the mixture is well shaken for about 1 minute,
and is tlien run on to a filter. If the filtrate

be of a distinct yellow colour, a second experi-

ment is performed in a similar manner with a
smaller quantity of the solution of yellow. If

the filtrate be blue, or even colourless, more
of the yellow solution is required. Tlieso

experiments are repeated with various quanti-

ties of the naphthol yellow solutions until the

filtrate possesses a faint, scarcely perceptible

yellow tint. It is best to collect the filtrate

in clear Nessler glasses. With a little practice

the number of experiments may be reduced to

three or four. The value of the samples under
examination vrill be in inverse proportion to

the number of cubic centimetres required to

precipitate 10c. c. of night blue. For example,

if of two samples one requires 28 c. c. and the

other 35 c.c, their relative value will be as

35:28, or, expressed centesimally, as 100:80.

If it be desired to express the percentage of

pure colouring matter present in the samples,

the night blue may be standarised by means
of re-crystallised naphthol yellow S, which is

the potassium salt of dinitro-c-naphthol sul-

phonic acid. 1 grm. of commercial night blue

precipitates about 0'25 grm. of pure, dry
naphthol yellow S. It would thus appear
that 2 molecules of night blue combine with
1 molecule of naphthol yellow S to form the

insoluble precipitate. The method is applic-

able to the valuation of the azo dyes, but in

such cases it must be used with discretion.

Colouring matters which are to be com-
pared with one another must possess a

similar constitiiiion. It would not be cor-

rect, for example, to compare a crocein

scarlet with a xylidine scarlet. But a num-
ber of samples of either of the scarlets, con-

taining various pi'oportions of either mineral

or organic adulterations, can be valued by the

night blue process with great precision. P.

Kay and J. R. Appleyard have applied the

process to the valuation of picric acid. They
also found that crj'stal violet (hexamethyl-

rosaniline hydrochloride) gave a similar in-

soluble precipitate with picric acid. Kay
further shows that picric acid may be esti-

mated by a solution of caustic potash, using

phenolphthalein as indicator. Of course the

method is only applicable in the absence of

acid or alkaline salts. Some coal-tar colours

may be estimated by means of a standard

solution of sodium hyposulphite in a similar

manner to that described for indigo. The
operation must be conducted in a closed

vessel, from which the air has been expelled

by a current of CO2, and since the decolorisa-

tion only takes place at 100° C, the liquid

under examination must be raised to the

boiling point. 1 molecule of a dye, such as

magenta, Hofmann's violet, &c., requires for

complete decolorisation the same quantity of

hyposulphite as that which is required to
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reduce 2 molecules of ammoniaoal copper sul-

phate. Whatever means are adopted to

delerroine the amount of colouring matter
present in commercial djes, practical dvo
tests will always be required to ascertain tno
shades which they are capable of producing
on the textile fabrics.

I iiijiiirities.^Sume of the commercial arti-

ficial dyes consist of practically pure colour-

ing matter, many others contain more or less

impurities of manufacture, and a numerous
class contain mineral salts as well as organic
substances purposelyadded. Sodium chloride,

sodium sulphat«, and dextrin are the most
common substances present, but sodium car-

bonate, magnesium, potassium, andammonium
salts may occasionally be found. The presence
of any of these bodies in an artificial dye does
not necessarily indicate adulteration, unless,

of course, the product is represented as a pure
colouring matter. In many cases the pure
colouring matter caimot be con\ cniently pre-

pared on a commercial scale, and as the manvi-

lactured product is liable to vary in strength,

it is reduced to a given standard b}' some
inert substance, isodium sulphate is used
largely for azo dyes, dextrin and common
tail for basic dj-es. Suip}iate3 may usually
be detected bj' adding hydrochloric acid and
barium chloride to a dilute solution of the
dye. In some cases it is preferable to precipi-

tate the colouring matter hj- pure sodium
chloride, and test the filtrate as above.
Alkaline salts of sulphonated dyes leave, on
ignition, alkaline sulphates, so that the pre-

sence of a sulphate in the ash does not indi-

cate the presence of sodium sulphate in the
colouring matter. In the abunce of sulphates,

the detection of sulphuric acid in the ash
indiciitcs the presence of a sulphonic acid
group or groups in the colour.

Chloridet in manj' cases mav be detected
by simply adding nitric acid and silver nitrate

to a ilihite solution of the dye. If the
colouring matter is soluble in strong alcohol

it should be extracted by warming with that
solvent, and the residue tested for common
salt.

Dextrin may generally be recognised by its

smell when the dye is dissolved in warm
water, also by its insolubility in alcohol.

When it has been mixed in the dry state

(which is usually the case), it is best detected
bj' means of the microscope ; unconverted
starch being always present in the dextrin.

Mixed Dyes,—Many of the dj'es found in

commerce, sold undsr various names, are
mixtures of two or more colouring matters.

When tile dyes have been mixed in the

pmodernl stale, they may be recognised in

the following manner :—A filter paper is

moistened with water or alcohol, and a little

of the powdered dje is gently blown on to it.

Each particle slowly dissolves, forming a

little spot or streak, and if more than on»
colouring matter is present it is readily
detecte<l. Mixtures of many of the azo dyes
are more easily recoKiiised by blowing a little

of the powdered sunstauce over the surface
of concentrated sulphuric acid contained
in a porcelain basin. When the colouring
matters have been mijui in solution una
traporaled together, the above tests are
not reliable. In such cases, successive l.ts

of wool, silk, or cotton are dyed in a solu-
tion of the sample, and the shade com|>ai-ed.

The d3"ed swatches arc dried, and small
pieces tested with various reagents. If the
sample was a mixture, the first swatch
dyed will probably show different reactions
to the last. Mixtures of dyes maj' also
be detected by capillary analysis. The fol-

lowing abstract of a jMiper by Goppelsneder
liis subject is taken from the Journal of

th/ Society of Dyer» and Co/ourisis, 1S.S8,

5:—

UaseU upon suint: expvrimvalat n^t-arclic^ by
Sclioiibein in 1862. wlitch showed that ditftfittit 6u\t-

btaiices when dissolved in water have a ilitferent

velocity of propagation by cuuillar)- utlraciiou ia
porous material, !>ueh as unsizeif paper, tiuiipelsrifder
has examined in particular the benaviuur of colouring
matters in this respect, 'the colouring matters, or
mixtures of them, were, if possible, diss^ilved in water
or alcohol, or, if these liituids proved ineffective, io
some other solvent which had no chemical action.
The porous medium employed was pure (Swedish)
white tlltering paper cut into strit^ of dilTerent
breadth and length, according to tne quality and
complexity of the (not concentratevl) colour solution
under examination. A nunilHT of such strips of paper
were suspended at one enil. while 5 to 10 millimetres
of the other end were made to dip into the solution
contained in a series of glasses. The time of inmier.
siou was usually fifteen minutes. By the action of
capillary attraction, the water contained in the solu-

tion t>egin£ to rise in the paper, reaching a greater
height in a given time than all otlier substances.
Picric acid stands next in the velocity of rising, and
by dipping a strip of liltering paper in an aqueous
solution containing picric acid and turmeric the
difTorent zones will ap[>ear after a given time—

a

highest narrviw zone containing water, a middle broad
zone *>f yellow picric acid, and a third and lowest
&»nc of the appearance of the yellow colouring matter
<d turmeric. By immersing the strip of paper int-ta
dilute solution of jiotash tt)e z>tne of picric a^-id dis-

appears, while the zone with the turmeric turns brown.
A single operation is therefore sufficient for nearly
complete separation of the two colouring matters.
If now the lowest zone of turmeric yellow is cut off,

and the colouring matter in it dissolved in alcohol, a
repetition of the operation will again produce three
zones- the highest containing alcohol, the middle
zone a few lines in breadth, and coloured a very fainl
yellow with the picric acid. The tiumeric zone turna
brown in gaseous anmionia, while the zone of picric
acid remains tmaltered : In a weak alkaline solution
the latter is decolorised, the picric acid l>eing dis.

solve<i. By ojierating upon a mixture of an aqueotu
solution of picric aciu and one of indigo extract, four
zones were obtained when the solution had a purely
green colour without prevalence of blue or yellow —a
lowest broad zone of a greenish colour, atmve it a
second much narrower zone of pure yellow, alH>vc this

a third zone containing sulphuric acid, a fourth zone
containing pure water, a drop of tincture of litmus
not turning red when applied to it. Two zones only
Here obtained from a mixture of a little picric acid
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with much indigo extract—a lowest broad zone of an
intense bluish-green, a middle purely yellow zone, and
a highest zone of sulphuric acid, no water being sepa-
rated in this case- In commercial magenta, prepared
by the action of arsenic acid on aniline oil, traces, at
least, of a yellow colouring matter could always bt;

distinctly detected by capiUaiy analysis. But if the
filter paper is dipped a few millimetres into an alco-

holic solution of a well crystallised salt of rosaniline,
four zones are observed after a few moments—

a

biKhest colourless zone of pure alcohol, and three
others of a light pink, pink, and deep red in succes-
sion. An addition of a trace only of picric acid
produces (1) a pink and deep red coloured zone, (2) a
colourless zone, (3) a narrow zone of picric yellow.
The more picric acid was added to the magenta the
broader was the yellow zone of picric acid and the
narrower the browiiish-red zone of magenta. Samples
of commercial magenta produced, besides the red
zone, a more or less broad yellow zone, which appears
most distinct if the alcoholic solutions of magenta
are employed in a very concentrated state, and if the
filter paper is immersed long enough for the deposi-
tion on it of the magenta with a dark brownish-red
colour.

Recognition of Coal-Tar Dyes-

Witt,* in 1S8G, proposed the first definite

scheme for the determination of coal-tar dyes,
separating them into groups according to their

colour, solubility, and behaviour with caustic
soda.

Weingartner,t in 1887, published a much
more extended scheme, classifying the dyes
into "acid" or "basic," according to their

reaction with tannic acid ; and into smaller
groups by their behaviour upon reduction
with zinc dust.

Taking Weingartner's scheme as a basis,

A. G. Green t has worked out a much more
satisfactory process, by means of which a very
large number of dyes may be identified. The
main reactions made use of are

—

1. Solubility or insolubility in water.
2. Precipitation or non-precipitation by

tannic acid.

3. Reduction by zinc dust with subsequent
re-oxidation.

In the application of the zinc dust reaction

Green found that whilst the derivatives of
triphenylmeAhane after reduction are re-

oxidised by air only with great difficulty,

the azines, oxazines, thiazines, and acridine

coloitrs all re-appear n'ith great rapidity on
exposure of the reduced solutions to the
atmosphere. He accordingly makes use of

this difference of behaviour, which is very
marked, to differentiate these two groups of

colours. On the other hand, the triphenyl-

methane colours are distinguished from those
which do not yield leuco compounds, but are
completely broken up on reduction by the
colour of the reduced solution being restored

• Chem. Ind., vol. ix., p. 1. Abstracted in Journ.
Sec. Chem. hid., 1886, p. 249.

1- Chem. Zeit., 1887, p. 135. Abstracted in Journ.
Soe. Dyers and Col., 1887, p. 66.

t Journ. Soc. Chem. Ind., 1893.

by chromic acid. The quinolme and primu-
line colours are distinguished from other dye-
stuffs by the great difficulty with which they
are reduced—primuline, for instance, remain-
ing unaltered after long boiling with zinc dust
and ammonia.
The anal}i;ical scheme which is based upon

these reactions is contained in the innexed
tables (p. 98, et seq.).

The reduction with zinc dust requires to be
performed with some care. It is usually best
to add a little zinc dust to the hot solution of'

the colouring matter contained in a test tube,
agitate, and then add dilute hydrochloric
acid drop by drop until decolorised. An
excess of acid must be carefully avoided.
In other cases, more especially when the
colour acid is very insoluble, the reduction
must be performed with zinc dust and
ammonia ; but it is usuaDy safest to repeat
the tests with both methods of reduction.
Whilst it is important that the colouring

matter should be completely reduced, care
should also be taken that the reduction is not
carried too far, for some colouring matters
(e.g., indulines) which usually form oxidisable
leuco compounds are thereby completely
altered. When reduced the solution is

poured off from the greater part of the zinc
dust on to a piece of white filter paper and
exposed to the air ; filtration is unnecessarj',

as a little zinc upon the paper has no injurious
effect. If the colour does not return in a
minute or two, the paper is touched with a
glass rod dipped in a 1 per cent, solution of
chromic acid (with addition of sulphuric acid
for acid colours). Warming gently for a few
seconds over a flame facilitates the reactions,

and should also be employed when the reduc-
tion has been performed with zinc dust and
ammonia, in order to remove the excess of
the latter before adding chromic acid, which
would otherwise be neutralised.

In the case of acid colouring matters, the
paper, after spotting with chromic acid,

should be held over a bottle of strong
ammonia, for some acid colours (e.g., the
eosines) do not show their true colour whilst
acid. On reduction of those eosines which
contain iodine, a brown spot of the latter is

obtained with chromic acid, but this dis-

appears on exposure to ammonia vapour, and
the original colour of eosine (or a rather 3'el-

lower shade) returns. As already pointed
out by Weingiirtner, great care must be taken
that one is not led astray by secondary colours

formed by oxidation of the diamines and
amidophenols obtained by reduction of azo
colours.

A. 6. Rota* has developed a method for

the recognition of coal-tar dyes, chiefly based
on their behaviour on reduction in very dilute

- Chem. Zeit., 1893, pp. 437-442. Abstracted in Journ.
Soc. i.hem. Ind., 1S9S, pp. 210-214.

7
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solution (1 in 10,000). The aqueous or alco-

holic solution is diluted to about 1 : 10,000,

and 5 c.c. of this are treated with 4 to 5
drops of concentrated hydrochloric acid and
the same quantity of a 10 per cent, stannous

chloride solution obtained by dissolving tin in

hydrochloric acid. The mixture is shaken
and if necessary heated to boiling. If the

Bolution does not decolorise entirely, the dye-

stufi' is to be still further diluted or a farther

quantity of stannous chloride added. Accept-

ing Armstrong and Nietzki's quinone tlieoiy,

it would appear that under certain condi-

tions stannous chloride reduces those dyestuffs

which can be referred to the mono- and di-

imido types, whilst those in which one oxygen
atom is replaced by a divalent carbon group
are not reduced. Thus considering : R :

as an o- or p-quinone, dyestuffs belonging to

the nitro, nitroso, azo, and quinone imide

groups

—

i.e., having the constitution : R : N
(oxyquinoneimide), or . N : R : N (quinone-

di-imide), are reducible, whilst oxyquinone

and triphenylmethane dyestuffs : R : C :

(oxycarboquinone), and . N : R : C : (imido-

carboquinone), are not reduced. The re-

dticed solution after neutralisation vvith

potash lye is treated with a few drops of

ferric chloride, or is shaken with air. Some
solutions remain unchanged, whilst in others

the dyestuflf is regenerated
.

" Belonging to the

former are the nitro, nitroso. and azo dye-

stuffs which give stable amines on reductions,

whereas the latter, the quinone imido deriva-

tives, forming leuco derivatives, are easily

oxidised. The non-reducible dj'estuffs can

be further divided into two classes, the oxy-

carboquinone and the imidocarboquinone de-

rivatives. The latter include the magentas,

acridines, &c. , which on treatment in hot

aqueous solution with caustic potash lye are

decolorised or precipitated, whilst the former,

by virtue of their acid character, give coloured

salts with alkalies usually easily soluble in

water. Dyestuffs can thus be divided into four

groups, to which two or three large sub-

divisions belong having similar chromophores,

the differences depending upon the different

salt forming groups amido, imido, carhoxyl,

or sulphonic acid. The detection of these

is effected by ether or by means of suitable

fibres, as will be shown later. The dyestuff

is examined by the help of the following

tables, by means of which it is assigned to

the particular group or subdivision tc which
it belongs, and is then further identified by
one of the published tables of dyestuffs.

It is, however, to be borne in mind that

these tables do not contain many of the dye-

stuffs now on the market. It may thus be

necessary to examine the solution spectro-

scopically or tr decompose the dyestuff into

simpler or more easily recognisaVjle com-
ponents. For example, the various phthale'ins
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nia_\- l)c rucognised by boiling the solution
with pnlash and zinc dust, and examining
the tillrale after neutralisation with acetic

acid, fur bromine or io<Iine. An alternative
methcid is to heat the djestuff with lime to
redness, dissolve in nitric acid, and examine
tile solution for the halogen. The detection
of sulphur to distinguish, for example, Ihi-

nzines from oxazines is effected by fusing the
dyestutr with potassium nitrate, dissolving,

and examining the filtrate for sulphates. If

the dyestuff be reducible by stannous chloride,
the solution is freed from tin by sulphuretted
hydrogen, and tlie filtrate is examined for

the reduction product Thus, picric acid
yields triamidophenol, which on treatment
with ferric chloride gives blue amidodiimido-
phenol. Azo dye-ituffs on reduction give at
least two primarv amines, which frequently
can be separated by ether. The reduced
solution, after removing the tin, is treated
with an excess of potash, and extracted with
ether. Tlie unsulphonated amines are re-

moved, whilst the sulphonated amines remain
in the aqueous solution. The latter can be
recognised by giving characteristic azo com-
pounds with certain diazo derivatives. For
example, sulphanilic acid, obtained bj- re-

ducing naphthol orange, gives, when combined
with tetrazodiphenjl chloride, a yellow
tetrazo dyestuff ; naphthionic acid gives
Coii'jo rid, and certain hvdroxy sulphonated
amines, sucha82:l':3', Ci"„H5.NH._.0H.S0sH,
give a violet colour {diamine black B, &o.).

Tlie presence of a p-diamine is recognised by
the thiazine reaction (ferric chloride and
hydrochloric acid in presence of sulphuretted
hydrogen), and in non-amidated dyestiifl's

this reaction affords a means of distinguish-

ing between mono and disaiio dyestuffe.

It is also possible to decide in this case

whether a sulphonic acid group is in the
side or middle ring, since in the former
case a thiazine is formed which, in presence
of potash, can be extracted by ether, whereas
a sul])h»nated thiazine remains in the aque-
ous solution.

The two chief reagents suggested by Rota
for the analysis of mixtures are ether and
wool. With regard to se|)arations by the
former, 100 c.o. of the dyestuff solution are
treated with 1 c.c. of 20 per cent, potash
lye, and then extracted with three times the
volume of ether, which is repeated until

the ether is colourless, even after acidifying

with acetic acid. The aqueous alkaUne
solution containing the acid dyestuffs is

neutralised with acetic acid and suhse-

quentlv examined. The ethereal solution is

washed with very slightly alkaline water,
and extracted with one-third of its volume of

5 i>cr cent, acetic acid, which is then evapor-
ated on the water bath ; the residue contains
the basic dyestuffs. Some dyestuffs, even

I

after extraction with acetic acid, remain in
the ether, which in this case is itself evapor-
ated. In presence of caustic potash it

fre«juently hapi>ens that some (very few) acid
or rather neutral dyestuffs pass into the
ether— e.g., spirit soluble quinoline ydlom,
indophtnol blue, the different fudang, 4c. In
extracting with ether, the choice of an
alkali is not immaterial. The mf'raiiitus, for

example, require potash, whilst the maytuhu
are basified by ammonia ; the iiididime,

oxazines, and acridinta are basitied by very
dilute ammonia, whilst dyestuffs like chry-

aoidine, Bismarck brown, rhodamine S, Vic-

toria blue, Sic, are dissociated in their dilute

aqueous solutions. Hence the dilute ai^ueous

solution is first extracted with ether, then
treated with 1 per cent, ammonia and ex-

tracted subsequently with concentrated
ammonia, and finally with 20 per cent,

potash Ive. A further separation depends
upon a difference of solubilitv in water and
ether. When the ethereal solution is shaken
with an equal volume of water some dye-
stuffs are extracted, whilst others less solu-

ble, or quite insoluble, remain in the ether.

Acridinc yellow can in this way be separ-

ated from phosphine. By means of succes-

sive extractions with ether, the acid dj'e-

stutfs contained in the original aqueous
solution fall into three groups:—(1) Those
extracted l)y ether in presence of 1 per
cent, acetic acid, (2) those extracted in pre-

sence of sulphuric or hydrochloric acid, and
(3) those insoluble in ether. In this way
it is possible to separate en/throsiiif from
roccelJine and from Bordeaux B, and dirtct

yellow from Congo brown and Congo red. If

the mixture consists exclusively of ttcid dye-
stuffs, a fourth group has to Be taken into

consideration^viz. , dycstufls having so feebly

an acid character that they can be extraete<l

from the neutral solution by ether, like

Sudan I, orchil, and Sudan G. In this manner
Sudan G can be separated from I 'ifZona
yellow, and orchil from eoein. Moreover, by
extracting the ethereal solution with water,

a further separation can be effected ; for

example, jiicric acid from .Var/iu,« yellow

(dinitronaphthol is only very slightly soluble

in water), and diamond black from nnphthol

orange. The fractional addition of ammonia
may also be resorted to. When the separa-

tion cannot be effected by ether, recourse is

had to wooL All basic dyestuffs ai-e taken
up by woollen fibres from a faintly alkaline

or neutral bath, whilst acid dyestufi's arc left

in the bath. The solution of the ilyestuff

(I : 1000) is made alkaline with ammonia
(4 to 5 drops per 100 c.c. of solution), and a

skein of wool is immersed in it and boiled for

three to five minutes. A second skein is then

immersed, and, if necessary, a third, so long

as the wool is dyed. The solution contains
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the acid dyestuffs. The wool is boiled first

in very weak ammonia, subsequently in pure
water, and is then extracted with hot 5 per
cent, acetic acid. This solution is evaporated
•»n the water bath, when the basic dyestuffs

remain as a residue. Either the dyeing or
extraction can be carried out fractionally,

since some dyestuffs attach themselves or are
removed more easily than others. Wool acts

more effectively in the separation of acid
dyestuffs. A O'l per cent, solution of the
dyestuff is acidified with hj-drochloric acid

(4 to 5 drops of concentrated hydrochloric
acid per 100 c.c. ), and successive skeins of

wool are immersed for three to five minutes
in the boiling solution, as above. The solu-

tion contains the mordant dyestuffs. The
skeins are washed first with dilute hydro-
chloric acid, subsequently with water, and
are finally extracted at the boil with 5 per
cent, ammonia, which then contains the
direct d3'estuffs. A complete separation io

only effected by repeating this treatment,
since some of the indirect dyestuffs are
absorbed by the fibre.

By dyeing in a neutral or more or less

stronglj' acid bath further separations can be
carried out. For example.the following dye-
stuffs can be separated :

—

Dye from neutral bath.
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of i<loiitiiication is greatly increasud, since

the characteristic reactions of one dyesttiff

may be masked by the presence of a second.

In "the examination of a mixture of inor-

ganic Ixxlies the same difficulties would, of

course, be met with. For instance, in a solu-

tion containing ferric and calcium chlorides,

the white precipitate of chalk obtained by
adding sodium carbonate to the solution

would, in small amounts, be entirely obscured
by tlie brown precipitate of ferric hydrate.

Til the case of inorganic substances, such
difficulties are eliminated by adopting a sys-

tematic method of analysis, based upon the

classification of the metals and acids into

groups having certain reactions in common,
the individual members of eacli group being
afterwards identified by special reactions.

On the otlior hand, when dealing with the
simplest organic bodies, such as the common
organic acids, difficulties in identification are

at once encountered ; the selection and use of

"group-reagents" being impossible, because
the presence of one substance may not only
mask, but may alter, or acluallv reverse the
normal reactions of a second Ijody. It is

therefore no matter of surprise that the iden-

tification of such complex organic compounds
as colouring matters should present great

difficulties'. The general plan adopted in the
detection of dyes is, if possible, to determine
in the first place the group or groups of

colouring matters to which those present
belong, and tliis is greatly facilitated by the
investigators knowledge and experience,
which frequently enable him at once to fix

upon the probable group. For example, no
dyeworks chemist would expect a bright red
on cotton to be dyed with an acid scarlet or

with cochineal, but it might be either Turkey-
reil, a direct cotton colour, a developed azo

dye, or a basic dye. On the other hand, a
bright red on wool might be an acid, a direct,

a basic, an alizarin, or cochineal dje, but
would probably not be a developed azo com-
pound. The first step should usually be to

determine whether a metallic mordant has
been employed, since this greitly narrows
the field of inquiry. For example, if a bright
red on irool was found to contain chromium
as mordant, this would at once point to the

Presence of an azo mordant dye (cloth red, &c. ).

f a!umimum was found, alizarin would be
the most likely dye, while titL would probably
indicate cochineal.

Examination of Dyed Material for Metallic
Mordants.—One or two square inches of the
material, or a few yards of yarn, are in-

cinerated in a platinum or porcelain crucible
until no carbonaceous matter remains. The
asli is then tested for metals as follows :

—

Iron.—The ash will have a reddish-brown
culuur. Dissolve in a little nitric acid, dilute
wiih water.

Ammon>a, brown precipitate.

Potassium /errocyanidt , blue preoipitatai.

Ammonium sulphocyanide, red coloration.

Tannic acid, grey or black coloration.

C'Aroniiiim.—Ash brownish-green. Add to

the dry ash a small quantity of iwwdered
potassium nitrate and pota.s.siuin hydrate

;

fuse. A bright yellow mass is obtained.

Dissolve this in water and add a few (Imps of

acetate of le;ul solution, when a j'ellow pre-

cipitate of chromate of lea<.l will l>e formed.

Aluminium.—The ash is white or grey.

When heated on charcoal with a drop of

cobalt nitrate a blue mass is obtained. Dis-

solve the ash in hydrochloric acid, dilute

with water and add ammonia, when a white
gelatinous precipitate indicates aluminium.

'Ah.—Ash white or grey. When fused

with sodium nitrate and hydrate it gives a
white mass, in the aqueous solution of which
hydrochloric acid gives a white precipitate,

soluble in excess. From this solution sul-

phuretted hydrogen throws down a dirty

yellow precipitate of stannic sulphide.

Zinc.—Ash white or grey. Dissolve in

hydrochloric acid. Ammonium sulphide gives

a wliite precipitate soluble in lydroclilorio

acid. The a.^h, when heated with sodium
carbonate and then moistened with cobalt

nitrate and reheated on charcoal, gives a
bright green mass.

Cojiper.—Ash usually contains also iron or

chromium. Dissolve in nitric acid, add slight

excess of ammonia, and filter. The solution

is blue. Add acetic acid, then potassium

ferrocyanide, when a redilish-brown colora-

tion is produced. Moisten the ash with
hydrochloric acid and heat on platinum wire

;

the flame is coloured green.

It must, of course, be understood that the

amount of metal present is very minute, and
the reactions obtainefl are correspondingly

faint.

Too much reliance must not, however, be
placed on the result of the examination for

mordants, because certain mordant dves

—

e.g. , nilro-alizarin—are occasionally employed
without monlant ; and, on the other hand,

metallic oxides may be met with lioth on
white material and on cloth or varn dyed
with non-mordant dyes ; metals "being em-
ployed, for example, in rendering wool
unshrinkable and in waterproofing pn>cesses.

In most cases, however, the presence of a
metal in the ash obtaine<l on burning the

material affords a strong presumption that

the colouring matters used l>elong to the

group of mordant dyes, and further experi-

ment should be first made on this assump-
tion.

If the dyestufl' under examination is not a
mordant dye, an endeavour should be made
to delernnne to what group of colouring

matter it iloes belong, and this may usually
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be done by the use of acid or alkaline reducing
agents, which give the following results :

—

(a) The colour is destroyed, hut quickly re-

appears oil exposure to air—Azines, oxazines,
thiazines, acridines.

(b) Decolorised, but the colour is restored

by oxidising agents— Rosaniline dyes and
phthaleines (eosins).

([•) Permanently decolorised— Azo dyes,
nitro compounds, and nitroso derivatives.

((/) The dye is unafected—Alizarin dyes,
priniuline, and a few others.

The mode of applying the reducing solu-

tion is as follows :—Boil a small piece of the
dyed material in water in a test tube, and
if nothing is removed, add a few drops of

ammonia and again boil. Remove the cloth
and neutralise the ammoniacal solution with
acetic acid. If either water or ammonia
remove any colour, add to the solution a
few drops of hydrochloric acid and note any
change which may occur, then add a few
drops of a 10 per cent, solution of stannous
chloride. If necessary, the solution is heated
to the boil, and if it is not then decolorised

the dye or dyes present belong to group {d)

above. If decolorised, the solution is neu-
tralised (not rendered alkaline) with ammonia,
and, after allowing the precipitate to subside,

is exposed to the air for a few minutes, when
if the original colour is restored, a colouring
matter belonging to class {a) is present. If

mere e.xposiire to air does not restore the
colour, a dropof chromic acid or ferric chloride
solution is added, by which means the colour
of dyes belonging to class (l) will be restored.

If neither of these re-develop the colour, it is

" permanentl)' decolorised." (class c.)

In this manner groups a, b, c, d are distin-

guished in those cases in which it is possible

to remove a portion of the colouring matter
from the dyed material. Where this is not
possible, it is necessary to apply the reducing
agent to the material itself, and this is best
done as follows :—Boil a small portion of the
material in water, pour off the water, add a
little cold water, then a little hj-drochloric

acid and stannous chloride solution as before.

Heat if necessary, pour off the solution, and
proceed as above described ; but if the
material is decolorised, it is well to tr3' the
re-oxidation tests both on it and on the
solution.

Having thus determined to what group
the d3-e used in any particular case belongs,
the field of enquiry is much narrowed, and
before making further tests it is desirable to
obtain small pieces of material—wool, silk,

or cotton, as the case may be—dyed M'ith

these colouring matters which experience
suggests as being the most likely to be pre-
sent on the sample under examination.
Parallel tests are then to be made upon the
sample and upon the material dyed with

known colouring matters, various reagents
being applied upon small portions of tlie

material.

The reagents employed are various, and
tables giviug the reactions of the more im-
portant dyestuffs will be found in Knecht,
Rawson, and Loewenthal's Manual ofDyeing,
in Hummel's Dyeing of Textile Fabrics, in

Thorpe's Dictionary of Applied Chemisli-if

(vol. i., p. 586), and in other books on dj'eing.

The reactions of many dyes recently intro-

duced will be foimd in Lehne's Farber Zeilung,

1890-91, pp. 186, 226, 260, 318,388; 1891-92,

pp. 168, 276, ,S58 ; 189293, pp. 50, 198, 248,

332; 1893-94, pp. 216, 254, 350; 1894-!5,

p. 22. A series of tables for detecting dj'es

on silk is given by B. Wartinon (Jotim. Soc.

Dyers and Colourists, 1S87, p. 124).

These tables are very useful for reference,

but cannot be relied upon to give conclusive
results, which can indeed onlj' be obtained
by proceeding in the manner above described
and making simultaneous and parallel tests

with material dyed with known colouring
matters.
The following series of reagents has been

found by Gardner to be convenient and suffi-

ciently extensive. The tests should be used
in the order given, and are best applied as

follows ;

—

Application ofCold Reagents.—Steep a piece

of material (saj') J inch square in (say) 5 e.c.

of reagent for five minutes in a small porce-

lain dish.

Application of Reagents by Boiling.— In a
test tube put 10 e.c. of reagent and a piece

of material 1 inch by J inch. Boil gently for

five minutes.
Application of Nitric Acid.—Place a piece

of material 1 inch by J inch on a white glazed

porcelain plate, and spot by dipping a small

glass rod into the acid and then pressing

it on to the cloth. Observe and note the
changes which occur during the formation of

the spot, and re-examine after several hours,

noting any further change.

List of Reagents.

1. Boiling water.

la. If any colour is removed, repeat 1 \vith

fresh water on the same piece of material.

2. Boiling alcohol.

3. Nitric acid, 63° Tw. (spot).

4. Hydrochloric acid, 32° Tw. (cold).

5. Siilphuric acid, 168° Tw. (cold).

6. Sulphuric acid, I68°Tw., 5 e.c. per litre

(boiling).

6a. Repeat 6 if any colour is removed.

7. Sulphuric acid, 168° Tw. , 50 e.c. per litre

(boiling).

la. Repeat 7 if any colour is removed
8. Sodium hydrate, 35° Tw.- (cold).

9. Ammonia", 88 sp. gr. (cold).
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10. Borax. 10 j.'rms. per litre (Imiling).

11. Chromic aciil solution (boiling)—

10 itnns. K Cr;0- per litre.

3-5 „ H^O.. 16S«Tw. per litre.

(Acid oxidising agent).

12. 1 grm. sodium peroxide per litre.

24 grms. magnesium sulphate per litre.

(.\ll!aline oxidising agent).

Apply at 50° C. If no action, boil.

13. Bleaching powder solution, g* Tw.
(cold).

14. Sulphurous acid (boiling)

—

5 c c. N&HSOj. 60" Tw., 10 grnu. per litre.

6 ,, HjSO,, 16S Tw., 3-5 ,,

(Acid reducing agent).

15. Stannous chloride solution

—

20 grms. SnCli . 2HiO per litre.

10" c.c HCl, 3-2'Tw.

(Acid reducing agent).

Apply cold. If no action, boil.

16. Ammonium sulphide solution

—

100 grms. per litre.

(Alkaline reducing agent).

17. Nitrous acid (boiling)

—

6 c.c. KaNO:, 6 grms. per litre.

6 „ HjSOi, 168° Tw., 3-5 grms. per litre.

18. Apply test 17 cold, tlien wash and steep

the material in a solution of betanaphthol,

5 grms. per litre.

COBALT, Co . =59. Cobalt occurs in

nature associated with sulphur and arsenic.

The metal is obtained by treating the tetro.xide

C03O4 with charcoal. Its specific gravity is

8 9 ; it is not easily melted. It has a reddish-

white colour and is magnetic. The metal
resembles nickel in many respects. The
compound.s of cobalt are nutalile for their

bright colour, which, moreover, they are

capable of imparting to pigments. Glass of

a brilliant blue tint is prepared by addition

of cobaltic salts. Cobaltous salts (derived

from CoO) have a pink colour.

Cobalt Sulphate, C0SO4 + 7H,0, forms

red cry.stals, and is occasionally used as a

mordant for wool.

COCCERIN i: Cochineal (C.\rmine Red).

COCCININ iM.). Phenetol red. An obso-

lete a/j. aiid tlvestufif.

COCCININ B (M.). An azo compound.

A III ido para cresol Beta na/ihlhol

iiulhyt ether disulphonic acid K.

1878. Dark red powder, giving cherry-red

solution in water. In concentrated H.^SO^,

cherry-red solution, unchanged 011 dilution.

A/i/ilirrUion.—An acid colour. Dyes icoo/

or f'/l: red from an acid bath.

COCHINEAL. This dyestuff is indigenous

to Mexico, where it was found to be in use

by the natives when the Spaniards first

entere<l the country in 1518. Recognising
its importance, they commenced its culti-

vation : and it was exported to Europe about
1550, where it rapidly superseded kcrmes.

Ori'jitu—The insect known as cochineal is

the Coccttf cacti (Htmi/Aera). It feeds on
various species of Cactacca, more particularly

on the Mexican "nopal" plant {Cactus ojiuntia

or C cocciiiili/eni). The male and female
insects are very dissimilar in apiwarance,
the former being slender in form, red in

colour, having a small head, two horizontal

wings, six legs, and two long diverging haira

projecting from the abdomen. On the other
hand the female insect, which is much the
most numerous, is similar in appear.mce ami
size to the "lady bird." Its body is hemi-
spherical, and of a dark reddish-brown colour

;

it has six rudimentary legs but no wings, and
is practically incapable of locomotion.

The cultivation of cochineal is carried on
in Mexico, Peru, Algiers, The Canaries, and
the south of Spain, tne cultivated insect dis-

tinguished as Grana finn being about twice
the size of the Orana st/lrettra. which is

obtained from the wild cactus.

The female insects are removed from the

plants shortly before the time of egg-laying

and killed, and the method of killing gives

rise to two other commercial varieties. If

the insects are stoved, their natural white
powdery covering is retaine<l, and "silver-

frey" cochineal is the result; but if killed

y means of steam or hot water, they lose

this appearance and "black" cochineal is

produced.
*

The dyestuff requires absolutely no pre-

paration for the market, but before being
used by the dyer the insects are beaten or

ground to powder.
The structure of the cochineal insect may

be made visible by immersing a few of the

dried insects in warm water for several hours.

Colouring Matters. — Cochineal is rela-

tively rich in colouring matter compared
with most of the other natural dyes, con-

taining from 10 to 20 per cent, of the pure
substance. The latter exists in the dried
insect —principalljj in the eggs -as a gluco-

side carminic acid, from wliich the true

colouring matter, carmine red, is readily

produced.
Carminic acid, C,}H„0,o, is a purplish-red

amorphous substance, which forms crystal-

line salts {carminnti's) with the alkalies or

alkaline earths. It is soluble in water,
alcohol, or benzene, but in-soluble in ether,

and may be prepared as follows :—Grounil
cochineal is treated with ether to remove fat,

and is then extracted with boiltd water. The
colouring principle which is thus extracted
is precipitated by acetate of lead, and the
leail salt, after washing, is ilecomposeti by
Rulphuretle<l hyilrogen. The solution of im-

pure carminic a id thus obtained is filtered

and evaporated to dryness, and the substance
is purifio<l by rlissolving in aloohol and prcoi-

pitating by ether.
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It is interesting to note that carminio acid

is not onh- found in several insects, but also

in some plants

—

e.g., Monada didyma.
Carmine red, CnHuO,, is obtained by boil-

ing a dilute aqueous solution of carminio acid
with a few drops of mineral acid ; an optically

inactive, non - fermentable, non - crystalline

sugar being produced at the same time.

Carmine red is a dark purplish amorphous
substance, which forms colour lakes of very
varied hues with different metals

—

i.e., with
lin a scarlet, with aluminium a crimson, and
with iron a grey pigment. When carmine
red is treated with nitric acid, nitro-cocmissic

acid (CgHjiNO-jlsOj) and oxalic acid are pro-

duced. The first - mentioned substance is

easily obtained synthetically, being Irinitro-

cre.iotic acid (CslCHj) . (OH) . (NOjJs . COOH),
but carmine red itself has not yet been arti-

ficially produced. A saponifiable fat, coccerin,

also exists in cochineal, the amount varying
from 0'5 to 4 per cent.

Ammoniacal Cochineal.—This substance
is a definite compound, produced by the
action of ammonia on carminic acid, accord-
ing to the following equation :

—

C„H,80j„ -f 2NH3 =
CpHjoOjNj + 2HjO.
Carminamide,

It is readily obtained by mixing together
1 part of finely-ground cochineal and 5 to 6
parts of strong ammonia, and allowing the
mixture to stand in a warm place for two or
three weeks. It is then evaporated to dry-
ness and gromid to powder.

Uses.—In addition to its use in dyeing,
cochineal is largely employed in the manu-
facture of artists' pigments, the cochineal
lakes being very stable under the action of

the light, &c. The chief of these bodies is

cochineal carmine, which maj' be prepared by
extracting 1 lb. of ground cochineal with
2 gallons of water, in which 1 oz. of cream
of tartar has been dissolved ; the filtered

licjuid is allowed to stand for several days,
• luring which time it deposits about an ounce
of bright carmine.
The aluminium and tin lakes are also used

as pigments.
Cochineal is almost exclusively used for

the production of scarlet shades on wool in

conjunction with tin mordant. It also yields

crimson shades with alum mordant. The
colours are faster to light than those obtained
from most of the natural djewares.

Valuation.—The relative value of samples
of cochineal may be determined by a com-
parative dye trial, or by titrating a filtered

solution of the colouring matter, in distilled

water, with a standard solution of somewhat
basic alum.

COCHINEAL RED A (B.). Crocein scar-

let 4 B or G (K.), Brilliant scarlet (Lev.),

Brilliant ponceau 4B {C.) (By.), New coccin A
(Ber.) (M.), Scarlet (F.). An azo compound.

Naphthionic acid - '«e'«-»«M<AoZ gama-
^ dimupnonic acid.

1878. Scarlet powder, easily soluble in water.

In concentrated H.,S04, magenta-red solution,

becoming yellowish-red on dilution.

Application.—An acid colour. D3'es ivool

and silk cochineal-red from an acid bath.

COCHINEAL SCARLET G (Sch.). An
azo compound.

. -,- Alpha-naphthol sidphonic
Aniline — ^^-^ ^

1883. Brick-red powder, giving yellowish-

red solution in water. In concentrated

H3SO4, cherry - red solution ; on dilution,

brownish-red ppt.
Application.—An acid colour. Dyes wool

brick-red from an acid bath.

COCHINEAL SCARLET PS (By.) v.

Palatine Scarlet.
COCHINEAL SCARLET 2R (Sch). An

azo compound.

Tnluidinp — ^Ipha-naphthol sidphoniclolmame—
acid G.

1883. Cinnabar red powder, slightly soluble

in cold, easily in hot, water, giving yellowish-

red solution. In concentrated H.^S04, magenta-
red solution ; on dilution, red ppt.

Application.—An acid colour. Dyes wool

red from an acid bath.

COCHINEAL SCARLET 4R (Sch.). An
azo compound.

,- ,.,. Alpha-naphthol sulphonic
Aylulme —

^^^-^ ^
1883. Bright red powder, slightly soluble in

water. In concentrated H^SOj, magenta-red
solution ; red ppt. on dilution.

Application.—An acid colour. Dyes u'ool

red from an acid bath.

COERULE'IN (B.) (D. & H.) (By.). Coeru-

Icin A (M.), Alizarin green, Anthracene green.

Produced by actioA of sulphuric acid on gallein

at 200°C 1871. Black paste, insoluble in

water or alcohol. In concentrated H„S(Jj,

dull yellowish-brown solution ; on dilution,

reddish-brown, then green with black ppt.

Application. — A mordant dye. Dyes
chrome-mordanted wool or cotton dark green.

Colour extremely fast to all agencies.

COERULEIN S OP SW in PASTE or
POWDER (B.) (By.) (M.) (D &H.I (F.).

Sodium bisulphite (2 mols.), compound of

coerulein (I mol.). 1879. Brown paste or

black powder, slightly soluble in cold, more
easily in warm, water, giving a dirty greenish-

brown solution. Slightly soluble in hot

alcohol. In concentrated HjSOj, dark brown
solution ; black ppt. on dilution. The com-

pound is decomposed at aljout 75°C, insoluble

coerulein being regenerated.
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AppliccUion.—A mordant dye. During the
dyeing process tlie above decomposition
occurs, the dyed colour being identical with
that pro<lucfd by insoluble coerulein. The
belter solubility of the bisulphite compound
rendi'rs it more suitable for wool dyeing.

COFFEE BEANS, when unroasted, con-
tain a sulistanoc (vuidic acid) which dissolves

in siilpliuric atiil with a crimson colour, and
givLs a bright green solution in alkalies.

Tins sul>stanci> dyes wool and silk green.

COLLODION '". Cotton (Action ok Acids).

COLLODION SILK v. Aktificial Silk.

COLORIMETRY. The relative value of

solutions of many dyes and dyewares may
often be determined with approximate ac-

curacy l)y observing the depth of colour of

equal layers of the solutions in ordinary
Nessler tubes of 100 c.c. capacity.

If pure coal-tar colours are to be examined,
50 milligrams of colouring matter per litre

will be sufficient. If equal weights of two
samples be dissolved in equal volumes of

water, 10 c.c. of the standard colour are
placed in one cylinder and diluted to 100 c.c.

with distilled water, then, say, 10 c.c. of the
solution to be compared with this are run
from a burette into a test glass and similarly

diluted. The two cj'linders are placed on
w hite tiles and the dcptli of colour observed
by looking downwards through the solutions.

A numlicr of experiments must be made,
using more or less than 10 c.c. until the same
depth of colour is reached in both cases.

The relative value of the two samples is in

the inverse proportion to the number of c.c.

reqtiired. In some cases colours which give

a similar shade and depth of tint when ex-

amined as above produce different results in

djeinc. The imjjurities in many dyewares
also obscure the true colour of the dyeing
principle.

Another arrangement is also in use having
the same object in view—viz., Nessler tubes
provided with a side tube and stopcock near
the base. The cylinders, which must be
accurately graduated, are filled to the lllO c.c.

mark with the solutions to be compared, and,

after observation, a little of the solution

M'hich exhibits the darker shade is run o£F.

This operation is repeated until the solutions

show exactly the same depth of colour. The
volume of the liquids is then observed and
the figures will denote the inverse ratio of

the value of the two samples. If 100 c.c. of

one sample show the same lint as 80 c.c. of

the other, the relative value of the two
soluliniis will be as 80 : 100. In this method
the diameter of the tubes must be the same
throughout their entire length.

The Tintometer is an instrument invented
by .1 W. Lovibond ' for the matching, ana-

ly.->is, synthesis, and measurement of colour.

• Joum. Soc. Dyeri and Col., 1887, p. 186.

It gives two fields of view under exactly

similar monocular conditions, freed frum all

errors arising from unequal side lights and
the different power of distinguishing which
may exist in the eyes of the observer. A
series of standard coloured glass slips is

used, each set being of the same colour but

varying regularly in depth of tint. Kaeh
slip is numbered, and by superimposing
several slips it is possible to match any shade,

and, the numbers having been carefully

recorded, reproduce that particular tint at

any future time. The value of the instru-

ment as a colour recorder will be obvious to

the colour and extract manufacturer. In
testing colouring matters, alcohol, water, or

other solvent may be used, and the resulting

solution placed in the glass cell provided

with the instrument. These cells vary from

,>j inch for dark liquids up to 2 feet for ])ale

solutions, When the cell is in position

standard glasses are placed in the instrument
until the tint is correctly matched.
The instrument can also be use<I for

measuring the colour of oi)aque objects.

COLUMBIA BLUE R (15er.). Dark bluish

powder. Aqueous solution reddish - blue.

Alcoholic solution violet. Concentrated

HjSOi, bright blue solution ; on dilution, red-

violet solution.

Application.—Direct cotton dye, suitable

for union material.

COLUMBIA BLUE G (Ber.). Similar to

above.

COLUMBIA FAST BLUE 2 G (Her.).

Similar to above.

COLUMBIA CHROME BLACK 2 B (Ber. ).

Black powder. Aqueous solution red-blue.

Alcoholic solution blue. Concentrated H.jS( ^^,

dull blue ; on dilution, violet-blue.

A/iplicniion.—A direct cotton colour fixed

by subsequent chroming.

COLUMBIA BLACK B (Ber.). Black

powder. Aqueous solution reddish - blue.

Insoluble in alcohol. Concentrated H.^S( ),,

dull blue ; on dilution, bluish-violet solution.

AppHcation.—A direct cotton dye, suital^le

for riiiion or tinion material.

COLUMBIA BLACK FF, FB, FBD, R,

2 B W, 2 B X (Her. ) are similar to the above.

COLUMBIA BROWN R (Her.). Brownish-

black powder. Acjueous solution didl bluish-

red. Alcoholic solution brownish-red. Con-

centrated H2SO4, bright blue ; on dilution,

violet, bluish-red, then brownish-rod.

Application.—A direct cotton dye. Dark
brown shades, which become darker on

diazotising and developing with phenylene

diamine.

COLUMBIA GREEN (Ber.). (Jreyish-

blark jiowder. Aqueous and alcoholic solu-

tion bluish-green. Concent ratedHjSt\. violet

solution ; on dilution becomes dull blue, then

bluish green.
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Application.—A direct cotton dye, produc
ing bluish-green shadesonunmordantedcoWon.
COLUMBIA ORANGE R(Ber.). Reddish

brown powder. Atjueous solution brownish
yellow. Alcoholic solution yellow. Concen
trated H2SO4, violet solution ; on dilution

becomes brown, then j'ellow.

AppUcation.—A direct cotton dye, pro-

ducing brownish - orange shades on unmor-
danted cotton.

COLUMBIA RED S B (Ber.). Reddish-
bro\(Ti powder. Aqueous solution bluish-red.

Alcoholic solution yellowish -red. Concen-
trated HoSOi, bluish-red solution ; unchanged
on dilution.

AppUcation.—A direct cotton dye, pro-

ducing bright bluish-red shades on unmor-
danted cotton, wool, or union material.

COLUMBIA YELLOW (Ber.). Brownish-
j-elluw powder. Aqueous or alcoholic solu-

tion bright yellow. Concentrated H2SO4,
dark red solution ; on dilution gradually
changes to yellow.

Application.—A direct cotton dye. Gives
brownish - yellow shades on unmordanted
cotton.

CONDITIONING. Silk and wool have the

property of absorbing moisture to a large

amount, and the percentage present is con-

tinually varying according to the h3'grometric

condition of the atmosphere. Therefore
since these fibres are sold by weight it is

necessary for the buyer to know their '
' con-

dition " as regards moisture at the time of

purchase. The recognition of this necessity

has led to the establishment of official " con-

ditioning houses " in many centres of the silk

trade— e.j/. , Lyons, S. Etienne, Paris, Crefeld,

Zurich, London, &c., and (more particularly

for the valuation of wool) in Bradford.

Silk.—In the conditioning of silk the whole
bulk is weighed, and then sample hanks are

taken from various parts weighing altogether

about 1500 grms. This sample is divided
into three lots, two of which are accurately

weighed and then dried in a specially con-

structed apparatus by means of a current of

air heated to 110° to 112° C. until the weight
is constant. If the results are within J per
cent, of each other the mean is taken, if not
the third lot is similarly dried. The "con-
dition" of the silk is then arrived at by
adding to the absolute dry weight, which is

calculated from the loss of weight, the legal

amount of moisture—viz. , 1 1 per cent.

Wool.—The conditioning of tcool frequently
involves other determinations besides that of

moisture.
Moisture is estimated in a similar manner

to that above described, but the temperature
ehould not be allowed to exceed 105° C.

Yolk in raw wool is determined by extract-

ing first with alcohol and ether, then with
water, and drying.

Oil added in spinning is estimated by ex-
tracting with ether in a Soxhlet apparatus.
(Of course, yolk and oil will not both be
present.

)

A great variety of other work is also car-
ried out in conditioning houses, such as the
investigation of the cause of defective yarn
and cloth, &c. , &c.

CONGO COLOURS v. Direct Cotton
Dyes.
CONGO, CONGO RED (Ber.) (By.) (L.)

(Lev.). An azo compound.

. ^Naphthionic acid.
Benzidme<.^T,r ,.,• .,

Jyaphthiomc acid.

1884. Reddish - brown powder, soluble in

water. In concentrated H2SO4, blue solu-

tion ; blue ppt. on dilution.

Application.—A direct cotton colour. Dyes
cotton (and wool) red from an alkaline salt

bath. Extremely sensitive to acids, which
turn it blue.

CONGO G R (Ber.) (By.). An azo com-
pound.

^Naphthionic acid.

Meta-amidobenzol aulphonir

acid.

1885. Brown powder, giving brownish-red
solution in water. In concentrated H2S04,
blue solution ; on dilution, blue ppt.

Application.—v. Congo Red.
CONGO P (Ber.) (By.). An aio com-

pound.

. . ^Phenol.

Beta-naphthol disulphonic

acid G.

1886. Red powder, soluble in water. In
concentrated HjSOi, violet solution ; dark
brown ppt. on dilution.

Application.—v. Congo Red.
CONGO 4R (Ber.) (By.) (L.). An azo

compound.

Tohdin<j^^^^.^

1886. Brown powder, giving brownish -red

solution in water. In concentrated HjSOi,
blue ; violet ppt. on dilution.

Application.—v. Congo Red.
CONGO BLUE EX (Ber.) v. Di.\mine

Blue BX (C).

CONGO BLUE 2B (Ber.) (By.). An
azo compound.

Beta-naphthol disulphonic

acid R.Dianisidine <

^Alplia-naphthol aulphonic

acid A' W.

1894. A direct cotton blue dyi;.

CONGO BLUE 2BX (Ber.) v. Uiamini
Blue '2B (C).

CONGO BLUE 3B (Ber.) v. Djamin*

I
Bluk 3B (C).
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CONGO BROWN G (Ber.) (Lev.). An
»zo compound.

Cloth oratKje — Su'jihaiii/ic acid.

1888. Brown powder soluble in water. In

concentrated H..SOj, reddish-violet solution ;

on ililution, dart brown ppt.

Application.—A direct cotton colour. Dyes
cotfou vellowishbrown from a soap bath.

COHGO brown R (Ber.) (Lev.). An
azo compound.

Cloth orange — yaphthionic acid.

1888. Appearance, reactions, and application

similar to Congo brown G.

CONGO CORINTH B (By.) (Ber.) (L.)

(I>f V. ). An azo compound.

^Naphlhionic acid.

^'^"^^'^'^Alpha-naphthol mUphonic acid

NW.
1886. Greenish - black powder, giving

magenta-red solution in water. In concen-

trated H2SO4, blue solution ; on dilution,

violet ppt.

Application.—A direct cotton colour. Dyea
cotton brownish-violet from a soap bath.

CONGO CORINTH G (By.) (Ber.) (L.)

(Lev.). An azo compound.

^Naphthionic acid.

^^"^*'^"^'^Alpha-naphthol stdphonic acid

NW.
1886. Appearance, reactions, and applica-

tion similar to above.

CONGO FAST BLUE B (Ber.). An
azo compound.

Alpha-naphlhol
JJianisidine <' disvlphonic acid.

Alphanaphthol/>-Alpf"^-'^<^P^'^y'°'^*'^
disvlphonic acid

1890. A direct cotton blue.

CONGO FAST BLUE R (Ber.). An
azo dye.

Alpha-naphthol
Tolidin .^ disvlphonic acid.

Alpha-naphthol >Alphanaphthylamine.

di.<iu1phonic acid

1890. A direct cotton blue.

CONGO ORANGE G (Ber.). Red powder.

A(iueou8 solution, orange. Alcoholic solution,

yellow. Concentrated HjSO,, bright blue
;

on dilution, violet, then brown.
Application.—A direct cotton dye, pro-

ducing reddish-orange shades.

CONGO ORANGE R (Ber.) (By.) (L.)

(Lev. ) An azo compound.

Bila-naphthylamine. dimJphonic

Tolidin<^ <^'d R.

^Pheuttol.

1889. Yellowish - red powder, soluble in

water. In concentrateil H-SOj, dark blue

solution ; on dilution, dark brown ppt.

A/ijilic'ilion.—A direct cotton dye. Dyes
unmordanttd cotton bright orange from an
alkaline bath.

CONGO PURE BLUE (Ber.) v. Duminb
I'fKK KlA-F. (C).

CONGO RED V. CoNHo.

CONGO VIOLET (Ber.) i>. BoRDEArx

'c()Ng6' YELLOW PASTE (By.) (Ber.).

An azo (u)mpound.

^SvJphanilic acid.
Btnzidint<p,^^^

1885. Brownish-yellow paste, slightly sol-

uble in water. In concentrated H0SO4,

brownish-red solution ; on dilutiim, brown
ppt.

Application.—A direct cotton colour, dye-

ing immordanted cotton dull yellow from a
soap bath.

COOMASSIE BLACK B, J (Lev). Acid
hlnckx.

COOMASSIE NAVY BLUE (Lev.). Acid
hln,^.

COPPER, Cu = 63 '2. Copper occurs in

the metallic state in considerable quantities,

often in the form of cubes and ottahe<lra.

The ores of copper are also abundant, copj/er

pyrites [Cu^StFe^S^), copper glance (Cu.jS),and

malachite (Ijasic copper carbonate) (•2CuCOs,

Cu(OH)j) being the best known. The metal

is obtained from its ores by heating with
charcoal, the oxides produced by roasting

and otherwise purifying the raw material.

Copper has a characteristic red colour. It

is malleable and ductile, and its specific gra-

vity is 8 9. In dry air it is unchanged, tut
in a moist atmosphere it becomes covered

with a layer of basic copper carbonate. On
heating strongly, copper becomes covered

with a layer of the black oxide, CuO.
When in a finely-powdered state, copper is

attacked by hydrochloric acid, hydrogen
being evolved. Dilute nitric acid, when cold,

attacks copper, forming the nitrate, C^UNdj),,

and evolving nitric oxide ; the reaction in-

creases in violence with the temperature and
the concentration of the acid. Sulphuric

acid has no action in the cold, but, when
heated, tlie acid is reduced to sulphur dioxide,

copper sulpliate being simultaneouslv pro-

duced.
Copper is an exceptionally good conductor

of heat and electricity. It is a constituent

of manv alloys, such as brass, gun-metal, &c.

COPtER ACETATE, Cu(CjH80,)5 4 H,0.
—This salt is prepared ny the double decom-
position of lead acetate and ro|)per sulphate,

or t>y dissolving hydrated copper oxiile or

carbonate of copper in aceti<' acid. It forms

dark bluish-green crystals, which effloresce

in the air. It is easily soluble in water.
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The solution on being boiled evolves acetic

acid.

Basic Copper Acetate, l!C'u(C'2H302)(OH)

+ 0H2O

—

Bhte Verdigris.—Basic acetate of

copper is formed by exposing sheets of copper
to the action of acetic acid or the residues

obtained in the manufacture of wine. It

forms blue crystals, which are decomposed by
water, a more basic salt (green verdigris),

2C'u(CaH30o)2,CuO, being produced.
Kasic copper acetate occurs in commerce as

greenish-blue lumps, containing basic copper
carbonate and sometimes calcium sulphate,

copper sulphate, and zinc.

Analysis of Copper Acetate.— Cojijjer may
be determined by igniting a weighed portion

of the sample, dissolving the residue in hydro-
chloric acid, and treating the dilute boiling

solution with caustic soda. Acetic acid is

best estimated by distillation with phosphoric
acid (r. Calcium Acetate (j^na^ysis), p. 71).

COPPER ARSENITE, C\x(\sOs)i(8cheele's

great), is formed by the addition of sodium
arsenite to a salt of copper. It has a light

green colour.

COPPER CARBONATE, CuCOs, has not
been prepared, but a basic salt, CUCO3
+ Cu(OH)o, is obtained when a cupric salt

is treated with an alkaline carbonate. The
same substance occurs as the mineral malach-
ite. Both the natural and artificial products
are insoluble in water, and are used as pig-

ments.
COPPER CHLORIDES, CuClj and CuCl.
Cuprous Chloride, CuCl or Cu^Clj, is pre-

pared by boiling copper turnings and hydro-
chloric acid with cupric chloride. The salt

is precipitated as a white crystalline sub-

stance on adding water to the above mixture.
It absorbs oxygen on exposure to the air,

turning brown. The cuprous salts all oxidise

easily and form cupric salts.

Cupric Chloride, CuClj.—Copper oxide or

carbonate dissolves in hydrochloric acid with
formation of cupric chloride. This salt is also

produced when excess of chlorine is allowed
to act on metallic copper. It is easily soluble

in alcohol and in water, crystallising from the
latter with 2 molecules of water. The cry-

stals have a bluish-green colour and are
deliquescent. On heating, the water of cry-

stallisation is driven off, and the anhydrous
salt remains as a brownish-yellow powder,
which, on further heating, loses an atom of

chlorine and leaves a residue of cuprous
chloride, CuCl.

Cupric chloride is used in the manufacture
oi milliyl violet, in calico printing a,ni. in the
oxidation of cutch colours.

COPPER NITRATE, CuiNOs)^, forms dark
blue crystals containing 3 or 6 molecules of

water, and is prepared by treating lead nitrate

with copper sulphate. Nitric acid also dis-

solves both metallic copper and copper oxide

with formation of the nitrate. On heating
the salt it decomposes, oxide of copper and
nitrous fumes being produced. It is a strong
oxidising agent and is deliquescent and easily

soluble in water.

COPPER OXIDES, CuoO and CuO.
Cuprous Oxide, Cu^O (red oxide of copper),

occurs native as cuprite. It may be prepared
by heating the black oxide with metallic

copper in a finely-divided condition in the
absence of air. If an alkaline solution of

copper sulphate be boiled with grape sugar
or certain other organic substances, cuprous
oxide is deposited as a red powder. It is

used in the manufacture of glass of a ruby-red
colour.

Caustic soda precipitates a yellow hydrated

,

oxide from cuprous chloride, which, in am-
moniacal solution, turns blue at once in

presence of oxygen, for which it is used as a
test.

Cupric Oxide, CuO (black oxide of copper).

—This is prepared by strongly heating copper
turnings with free access of air, or by simply
igniting cupric nitrate. It is a black powder,
readily soluble in dilute acids. Copper oxide

is used as an oxidising agent in organic ana-

lysis.

Oxide of copper is, similarly to the hydrate,

soluble in ammonia, forming a dark blue

solution, which dissolves vegetable fibres

(paper, cotton, &c.). The presence of mineral

salts in this liquid tends to prevent solution of

the cellulose, or to cause its re-precipitation.

Cupric Hydroxide or Hydrate, Cu(OH)j,
separates as a voluminous light blue precipi-

tate on the addition of caustic alkalies to

cupric salts. On boiling, the hydrate is

decomposed, a black precipitate of the oxide

CuO being obtained. Schweizer's reagent,

which possesses the property of dissolving

cellulose, is prepared from the hydi'ated

oxide by dissolving it in strong ammonia.
COPPER SULPHATE, CuS04-t-6HjO (blue

vitriol).

Preparation. — Sulphuric acid dissolves

copper with formation of copper sulphate and
evolution of sulphur dioxide. On the large

scale, copper glance or other ore of copper

which contains sulphur is roasted and then dis-

solved in dilute sulphuric acid. The resulting

solution of copper sulphate contains ferrous

sulphate in more or less considerable quantity.

For many purposes iron is injurious, hence

the crude copper sulphate solution is treated

with metallic iron, whereby the copper is

precipitated.

CuSOj -f Fe = Cu -h FeSOi.

The metal is collected, oxiilised by heating,

dissolved in dilute sulphuric acid, and the

salt crystallised. The aqueous solution of

copper sulphate is blue.
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Properties.—6M\phate of copper forms tri-

clinic crystals of a blue colour. On heating

to 100° C., 4 molecules of water are driven

ofi', the last molecule onlv' separating at a

temperature of '240° C. The resulting anhy-

dnni.-i copper sulphate is white and is ex-

tremely hygroscopic, turning blue in a moist

atnii>s|ihere, or in liquids containing water.

A sraiill quantity of the anhydrous salt thus

serves to prove the presence, or otlierwise, of

water in such substances as alcohol, &c.

Copper sulphate forms double sulphates with

ammonium and potassium sulphates. 100

parts of water dissolve 40 parts of the salt

at the ordinary temperature, and 203 parts at

100 C. Sulphate of copper is used in calico

printing and dyeing and in the preparation

of many piginoiils. It is also used in agricul-

ture to prevent the encroaches of various

insects. Several insoluble basic sulphates are

known. Copper sulphate and other soluble

salts of copper in aqueous solution redden

blue litmus and have a disagreeable metallic

taste. The addition of alkaline carbonates

causes precipitation of basic carbonates.

Amili/^ia. — Commercial copper sulphate

alway.s contains small quantities of iron.

KMimation of Copper hy precipitation as

CuO.— 5 grm. of the sample is dissolved in

about 150 c.c. of water in a porcelain basin,

and heated to the boiling point. A slight

excess of a solution of pure caustic soda is

added, and the liquid gently boiled for about

five minutes, the basin being covered mean-

while with a clock-glass. The brownish-

black precipitate is allowed to subside, and

the supernatant liquid poured through a

small filter. Boiling water is added to the

residue, and, after subsidence, the liquid is

again poured off. This washing is repeated

two or three times, when the whole of the

precipitate is carefully transferred to the

filter, and thoroughly washed with hot water.

It is dried, transferred to a crucible, ignited,

and weighed. The precipitate of oxide of

copper should at first be ignited gently, but

afterwards intensely, and weighed as soon as

the crucible is cold. The ash of the filter

must be ignited separately on the lid of the

crucible, and any metallic copper contained

therein converted into oxide by addition of a

di'op or two of nitric acid, careful drying,

arul ignition. If iron is present in the saniple

the precipitate will contain ferric oxide,

which must be estimated and deducted (see

below). 794 parts of copper oxide correspond

to 63-4 parts of metallic copper, or 249'4partB

of crystallised copper sulphate.

Kslimation by Precipitation as Metallic

Copper.—Ahoxit 05 grm. of the sample is

dissolved in a little water, in a weighed

platitmm dish. The copper may be deposited

ekcirolytically or by the following process:—

Sulphuric aciil an(l a rod of pure 7.inc are

ailded and the dish covered with a clock-

glass. The copper is thereby precipitated

on the platinum. When the reaction is lom-

plete, which is known by a drop of the litpud

producing no brown colour with sulphurettnl

hydrogen, the zinc is carefully removed, and

the dish with the deposit thoroughly washed,

dried at 100° C and weighed. Instead of

drying and weighing the metallic copper, it

may be dissolved in a mixture of hydro-

chloric acid and ferric chloride, diluted with

water (Fleitmann's method), and the ferrous

chloride formed titrated with y"^ pernuin-

ganate. There are many other vobimelrio

processes for estimating copper, descriptions

of which may be found in Sutton's Volumelrie

AiuiJy.iis.

Kslimalion o//roii.—About 5 grms. of the

sample should be taken, dissolved in 100 c.c.

of water and boiled with addition of a few

drops of nitric acid. The liquid is cooled,

diluted to about 30O c.c, and an excess of

ammonium hydrate added. The ferric oxide

which is thus precipitated is collected on a

filter, washed, re-dissolved in hydrochloric

acid, and a_gain precipitated by ammonia in

the cold. The liquid is filtered, the oxide of

iron washed, dried, ignited, and weighed as

Fe.,0,.

COPPER SULPHIDE, CuS, may be pre-

pared by treating sulphate of copper solution

with sodium sulphide or sulphuretted hydro-

gen. It is a black paste when freshly precipi-

tated, and is insoluble in dilute acids and

alkalies. It is easily oxidised, hence is best

stored in vessels protected from the air and

containing a little ammonium sulphide. It

is used in the printing and dyeing of aniline

black. _.....,

COPPER SULPHOCYANIDE or THIO-
CYANATE, Cvi.d'NS).,.—Copper thiocyanale

is made by precipitating a solution of copper

sulphate containing ferrous sulphate or sul-

phurous acid, by means of potassium sulpho-

oyanide. The while precipitate which is

thrown down is known as white jxisle, and

as usually sold contains about 47 per cent, of

the pure salt. It is insoluble in water, and

is used in the production of aniline black.

It is poisonous.

COPPER SPOTS ON FABRICS v. Tex-

tile Faisrics, Analysis of.

COPPERAS r. Iron (Ferrous Sul-

phate).

CORALLIN. Red coraJUu, Hed atirine,

Paoni7ic. A triphenyl carbinol derivative

prepared by action of ammonia on aurine.

Brown powder, insoluble in water.

Application. ^v. AuRiNE.

CORCHOROBASTOSE r. Jutk.

COREINE (I). & H.). Produced by action

of dimethyl (or ethyl) amidoazobenzol on

gallaminic acid.
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I
fJallaminic acitl = CrH

^CONHo\
'"^ (OHU /

1S93. Black powder, giWng green solution

in water. In concentrated HoSOj, blue solu-

tion, red on dilution.

Application, — A mordant dye. Dyes
chrome -mordanted icool or cottmi blue.

COREINE AB and AR (D. & H.).

Obtained by phenylating and sulphonating
coreine. 1894. Dark blue paste soluble in

water. In concentrated H0SO4, reddish-violet

solution, becoming yellow on dilution.

Application.—As Coreine,

COREINE R R (D. & H.) v. Celestine
Bh-eB (By.).

CORUNDUM V. Aluminivm Oxide.

COTTON — Origin. — Cotton is the iine

woolly tibrous material which is attached
to and envelopes the ripe seeds of various

species and varieties of the genus Gossypium,
belonging to the natural order ilalvaceae.

The actual number of distinct species of

cotton plant is a matter of discussion, some
botanists being of opinion that there are

only four, while others distinguish as many
as ten.

In the following list the four possessing
indisputable characters are placed first :

—

1. Gossypium Bakbadekse. — This, the
most valuable variety, produces the long,

silky Sea Island cotton. It is largely culti-

vated in South Carolina, Georgia, Florida,

and the West Indies, and grows to a height
of 12 to 15 feet. The seeds are smooth, small
in size, and black, and the plant produces a
yellow flower.

2. GosyypiUM Peru\iancm.—This species

is indigenous to several parts of South
America, being cultivated principally in

Peru and Brazil. The plant attains a height
of 10 to 13 feet, and bears a yellow flower.

The pods, which usually contain eight to ten
black seeds each, yield a long staple, strong
and somewhat coarse fibre, which is much
esteemed.

3. GossYHUM HERBACEuii.—This variety
is sometimes kno^^^l as O. Indiciim. It is

native in many parts of Asia, and is a small

(3 to 4 feet), bushy, very hard}- plant, bear-
ing a yellow flower. It is cultivated in

India, Kgj'pt, China, and America, in locali-

ties where other varieties cannot be satis-

factorily grown. It produces a short and
relatively coarse fibre, which is commonly
known as Surat or Indian cotton.

4. Gossypium arboreum.—This, the so-

called cotton tree, reaches a height of 20 to
25 feet. It is found in India, Ceylon, China,
Arabia, United States, and Canary Islands,

and bears reddish-purple flowers. The staple
is of good quality.

5. Gossypium hirsutum.—This is usually
classed as a sub-species of Barbadatse. It

grows 6 or 7 feet high, and is the variety

from which the bulk of United States cotton
is obtained. The flower of this plant, which
is cultivated in Siam and Burmah, as well

as in the United States, is white or faintly

yellow.
6. Gossypium rbugiosum, or Chinese

cotton plant, is one of the few varieties

yielding a naturally coloui'ed fibre. It is a
small shrub, reaching a height of onlj- 3 or

4 feet, and is grown in China, Siam, India,

some of the West Indies, and, to a small
extent, in Malta. The fibre is of a yellowish-

brown colour, and is frequently known aa

Nankin cotton.

Other vai'ieties are Gossypium conglomivr-
ATUM (Martinique), G. acuminatum (India),

G. VITIFOLICM (Pernambuco), and G. TLAVi-
dum (United States).

Samples of cotton from the interior of

Africa said to possess a natural yellow, pink,

and even crimson colour have been exhibited,

but their authenticity has never been estab-

lished, and is indeed extremely doubtful.

Cotton appears to have been known and
used in Persia, India, and Kgj'pt from the

remotest times. Herodotus,* when writing

of India (B.C. 445), mentions "trees bearing
a sort of wool instead of fruit, which was
finer and better than that of sheep." Its

natural growth is very widely distributed,

and in all hot countries natives of even the

most primitive type are accustomed to its

use. Pliny,t in his history when dealing

with Egypt, mentions a '

' kind of cloth,

Xylina, made from wool growing on a shrub,
which some call Xylon and some Gossypium."
Gossypium is thus probably an Egyptian
word, while Xylon is abbreviated from
eryxylon (Gr. ), which signifies tt-ee - wool. J
It is interesting that the German, Danish,
Dutch, and Swedish names for cotton also

mean "tree -wool." The English, cotton,

French, cotmi, and Italian, cotmte, on the

other hand, are derived from the Arabian,

cotuna.

Cotton was probablj' introduced intoEuroi^e

by the Saracens, and first manufactured in

Spain in the early part of the thirteenth cen-

tury. The manufacture of cotton cloth was
introduced into England by the Dutch, § and
the first mention of the trade in Lancashire
is probably contained in L. Roberts' Treasury

of Traffic, published in 1641, in which, speak-

ing of Manchester, he says:—" Thej- buy
cotton wool in London that comes from
Cj^arus and Smyrna, and at home work the

same and perfect it into velveteens, fustians,

* Beroditus, Bk. iii. ^ Pliny, Bk. xix., chap. v.

J Bancroft, Philosophy oj Permanent Colours, vol. L
p. 107.

^ Manual oj Dyeing, Knecht, Kaw&OD, and Loe-
wenthal, p. 13.
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dimities, and other such stufib, and then

return it to London, where the same is

vended and sold, and not seldom sent into

foreign parts."

Mode of Growth of the Fibre.—The fruit

of tlie cotton tree is a pod or nut of about
tlie size of a filbert, which is divided loniji-

tudinally into three, four, or five valves by
thin internal membranous ribs. Each of these

valves contains three or more seeds, sur-

rounded, in the early stages of growth, by
a mass of pulp or milky fluid. The fibres

make their appearance upon the seed at an
early period, and as they gradually develop,

the pod becomes filled with an intricate mass
of fibres, the growth of which eventually

bursts it open.
Wlien this occurs, the exposure to sun and

air causes a rapid disentanglement and devel-

opment of the still pulpy and more or less

cylindrical fibres, which soon become con-

solidated and dried, consequently losing their

cylindrical or tubular form, and appear-

ing as flattened band like threads, still, of

course, attached to the seed at their inner

extremity. At this stage the seed pod, which
is now termed a boll, has the appearance of a

wliite fluffy- ball of fibre ; and when com-
pletely ripe, these bolls are picked off by
hand and tlie seed separated from the fibre

by a process termed ginning.

Tlie cotton seeds are submitted to hydraulic
pressure and jield cottonseed oil, which is used
for the manufacture of soap, &c., and the

giimed lotton forms the raw material for the

manufacture of cotton cloth.

Physical Structure of the Fibre.—A cotton

fibre, wlien examined microscopically, appears
as a long and relatively narrow, flattened tube,

spirally twisted about its axis. It is, indeed,

an enormously elongated, compound plant

cell, one end of which is pointed and closed,

and the other—that bv means of which the

fibre was attached to tlie seed—is irregularly

torn. There is, however, much indiWduality

amongst cotton fibres, no two being precisely

similar in appearance.
The variations are still more marked when

cross-sections of various fibres are examined,
eonie exhibiting thick cell walls with a very
small central cavitj', while in others the hol-

low tubular space is greatly enlarged. Certain
filncsalso retain much of their original cylin-

lirical form, while others are completely flat-

tened and exhibit a mere line instead of a

central cavity.

One abnormal condition of the fibre is ex-

tremely common. In this the cell takes the

form of a ribbon or band, the tubular form
having never been developed. Such fibres,

which are termed "dead" or " unripe
''

cotton, appear as thin, irregularly bent, flat

rods. Dead cotton is very difficult to dj-e,

and frequently appears as white specks on

dyed pieces, particularly in such as are dye<f

indigo-hlue or Turkey red.

The length of staple and diameter of

various cotton fibres vary greatly, as will

be seen from the following table,* which
also conveniently serves to indicate tlie chief

commercial varieties :

—

Length of St.xpi.e and Diametek of
Cotton Fibbes.

(o) North American Varieties—

Sea Island (Georgia), .1 2s to 3«
Louisiana,
Alabama,
Florida. .

Upland (Georgia). .

New Orleans.
Tenoessci-.

(6) Central and North American Varieties—

Pemambnco (Brazil),

Ceara ( „ ),

Kahia ( „ ),

Marairrau ( ,, ),

Surinam (Guiana), .

Demerara,
Berbice (Guiana),
Barcelona ( „ ),

Cartagena ( ,, ),

Limatreru\, .

Hayti (West Indies),

Porto Rico ( „ ),

Guatemala ( ,, ),

Cuba ( „ )

(c) Asiatic Varieties-

Surat
iladras
Bengal, ....
Persian, ....
Nankin

(rf) African Varieties—

25 „ 21
21 ,. 2S
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Under certain conditions, but not invari-

abl}', the cotton fibre is surrounded by an ex-

tremely thin membrane, termed the cuticula,

which envelopes or is wound round it spirally.

During the bleaching process, however, this

is removed, or, at anyrate, modified in such
a manner that it cannot afterwards be distin-

j^uished from the rest of the fibre.

Physical Properties of Cotton.—Under
this heading we may distinguish (1) Strength,

(2) Spinning Property, (3) Capillarity.

(1) Strength.—The breaking strain of the
fibre varies pretty regularly with the dia-

meter, the coarser varieties being stronger

than the finer sorts. The breaking strain of

a single fibre varies from 80 to about ICO

grains (=5 to 10 ^rams). Comparing silk,

wool, and cotton fibres of equal diameter,

silk is much the strongest fibre, wool the

weakest, while cotton holds an intermediate
place. In respect of elasticity, apart from
that due to the spiral character of the fibre,

both wool and silk are, however, much supe-

rior to cotton.

(2) The .spinning property of cotton, which
renders it possible to produce from this fibre

an extremely fine thread, is largely depen-
dent upon its spiral character, this greatly

facilitating the interlocking of the fibres

and largely increasing their grip upon one

another. According to Bowman, never more
than 30 per cent, of the ultimate strength of

the fibres is utilised in the spun j'arn, the

thread always breaking by the drawing out

of fibres from their places in the jarn before

that limit is reached. In the woven cloth,

however, the thread would be subject to

much greater compression : and since the

friction of the individual fibres would there-

fore be much increased, the strength of the

thread would in all probability approximate
much more nearly to the sum of that of its

ultimate fibres. The spiral character of the

fibre is due to unequal or irregular drying of

the walls.

(3) The very considerable capillary attrac-

tion exerted by the fibre is due to its tubular

structure, and to the fact that the cell walls,

where at all thick, separate during the dry-

ing of the fibre substance into several layers,

between each pair of which there is a minute
cavity.

Chemical Constitution or Cotton.

Under the chemical and physical influence

of sunshine, living plants possess the property

of abstracting from the atmosphere the car-

bon, hydrogen, and oxygen required for their

nutrition, deriving these elements from the

carbon dioxide and the aqueous vapour always

present in the air. It is not unlikely that

the first stages of the process consist in the

formation of comparatively simple but highly

unstable substances, which, probably by a
process of condensation, gradually increase

in complexity and stability until eventually

a stable substance, cellulose, is formed.
Chemical processes then yield to phj-sical

ones. The cellulose assumes a definitely or-

ganised structure and constitutes the woody
framework of the plant growth.

Cellulose (CeHjoOsk—This is the chief

product of vegetable life, being an essential

constituent of plants, and forming the larger

proportion of their mass. The sources of cellu-

lose are very extensive, and furnish an enor-

mous supply of raw material for industrial

substances. Although so abundant, it is,

however, never found in a pure condition,

being usually associated with other organic

products, mainly of the nature of starches,

acidic and astringent substances, resins,

gums, &c. , which constitute the rest of the

plant. Cellulose may thus be looked upon as

the plant skeleton.

The purest natural form of cellulose is

cottonfibre, which in the raw material contains

about 5 per cent, of impurity. Other vege-

table fibres, such as linen, hemp, jute, China
grass, &c. , are naturally associated with from
30 to 70 per cent, of extraneous matter, from
which they can only be separated with
difficulty. The amount of cellulose in loood

is very variable; in young green wood it may
1)0 30 to 40 per cent, only, while in older dry
wood it may reach 80 to 90 per cent.

Strictly speaking, the structural portion

of all plants is not identical, and the cellu-

lose of the cotton fibre is only one member of

the "cellulose group." The celluloses which
are employed as sources of textile fabrics

are designated " fibres," in distinction to

those "fibrous substances" which can only

be used in the manufacture of paper, &c.

Physiologically, cotton fibre is distinct from
other celluloses. It consists, as already

mentioned, of the enormously elongated

compound plant cells which surround the

seeds of Oossypium Barhadense and other

species, and merely requires to be separated

from the seeds before use as a textile fibre.

The fibres of other plants are classified as

exogenous and endogenoiis, according to the

mode of growth. In exogens the fibrous

portion constitutes a distinct layer between
the central woody portion and the bark^
e.g., flax, China grass ; while in endogenous

plants {e.g., jute) the fibrous cells aggregate

into bundles, termed fibro-vascular bundles,

which are scattered throughout the whole of

the stem or leaf, as the case may be. When
the fibro-vascular bundles are not arranged

more or less parallel to one another, but are

crossed ur interlaced, the fibre cannot be

separated as a textile raw material, but is

suitable only for yielding the fibrous pulp

from which paper is made.
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1 1 is generally oonBidered that at any rate

a portion of the impurities with which cellu-

loses are always associatctl is in a state of

chemical combination with the cellulose, and
this results in a great difference in the

chemical behaviour ot cellulose raw materials,

termed compound celluloses. These may be
classified into adipocelluloses, pecto-celluloset,

and liijnocellu/oses, according to the nature
of the associated substances.

Adipo-cellulosev constitute the protective

covering of plants, and are of a cellular, and
not a hbrous character. These bodies are

much richer in carbon and poorer in oxygen
than cotton cellulose, Cross and Bevan giving

the composition as C 7306, H 11-37, 1497.
The chief adipo-celluloses are cork and

bark. These alwaj's contain a number of

impurities—viz. , tannins, wax, and proteids

—

which may be removed bj' the aid of solvents,

leaving as a residue a body, culose, which is

of the composition given above. Under
suitable treatment, cutose is decomposed into

cellulose, and a wax-like body of unknown
composition. With the exception of cotton,

all cellulose fibres contain more or less adipo-

cellulose, which has to be removed during the
bleaching operation. The long operation

required in the bleaching of linen is due
mainly to the great difficulty of resolving the
adipo-cellulnse into cellulose and wax, and
removing the latter substance without at-

tacking the valuable fibre.

The group of peclo-cellvloses include most
of the vegetable fibres, excluding cotton,

whicdi forms a class to itself; and jute, which
belongs to the ligno- celluloses. The non-
cellulose constituents in this case are pectic

substances, these being a class of vegetable
extractive bodies of an acid character, and
giving solutions which readily gelatinise.

Unlike the adipocelluloses, they are slightly

richer in oxygen than cellulose itself, an
anal3"sis of raw flax, which is typical of this

class, giving C 437, H 5-9, O 504. On
boiling with dilute alkali the pecto-celluloscs

are readily resolved into cellulose, the pectic

matters being converted into soluble deriva-

tives, and this takes place during the bleach-

ing of linen, *c.

The lignocelluloses include the woody por-

tion of trees and many leaves, &c., as well aa

one textile fibre. Jute. Raw jute is richer in

carbon than cellulose.

The following table indicates the relative

composition of the celluloses :

—
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tion cellulose is reprecipitated by acids or

slowly by dilution, forming a gelatinous mass.
Neutral salts precipitate a blue compound
containing copper oxide, which is, however,
readily dissolved by ammonia. It has
recently been shown that some oxycellulose

is formed during the solution of cellulose in

Schweizer's reagent. If instead of efl'ecting

complete solution of the cellulose, the action
of the aniraonio-copper solution is confined to
the surface of the fibre, a fabric is formed,
which is both waterproof and rot-proof. An
important industrial application of the pro-

cess occurs in the manufacture of so-called

"WiLLESDBN Canvas," which is formed by
passing the woven material through the
copper solution, and thence to dr3'ing cylin-

ders, when each fibre is superficially acted
upon and becomes coated with a gummy
layer of the viscous oxycellulose in combina-
tion with copper oxide. On drying, this

"welds " the whole fabric together, the
oxycellulose film imparting waterproof, and
the copper antiseptic properties. If two or

more sheets are passed together through
heavy rollers during the action of the solution,

they are permanently welded into one co-

herent fabric. '
' Willesden canvas " possesses

a green colour, due to the presence of the
copper. It is employed for making sails,

tents, cart-covers, &c. , &c. Cordage is also

treated in a similar manner.
Another good solvent for cellulose is a

solution of fused chloride of zinc (1 part)

in strong hydrochloric acid (2 parts), which
dissolves it almost instantly without sensible

change.

Chemical Reactions or Cellulose and

THE PkODUCTS THEKEBY OBTAINED.

Action of Heat.—When gradually heated,
cellulose first parts with its hygi'oscopic

moisture, and then, at about 250° C. begins

to turn brown. In the presence of air it

then ignites and burns with a luminous flame
and almost without smell ; but, if damp, it

smoulders, and gives oft' the irritating fumes
of acrolein. If heated to a high temperature
without access of air {dry distillation) it is

partially resolved into gaseous products,
leaving a residue of carbon. The volatile

products are numerous, but those of chief

importance are acetic acid, acetone, methyl
alcohol, and wood tar, the latter containing
the hydrocarbons xylene, chrvsene, naphtha-
lene, anthracene, and the higher members of

the paraffin series.

Action of Acids.—When cellulose is im-
mersed in a dilute solution of mineral acid
a certain degree of concentration of acid upon
the fibre takes place, but the effect is too
slight to be of much technical importance.

With strong acids, however, more important
results follow.

Stdphuric Acid.—If cellulose is steeped in

concentrated sulphuric acid it swells up to a
gelatinous mass, and if, at this stage, it is

diluted with water, a precipitate is obtained
of a modified cellulose, termed amyloid. If

the cellulose is in the form of absorbent
paper, and the action is superficial only, the
paper is rendered grease - proof, and its

strength is increased three or four-fold. Such
paper, which is known as vegetable parchment,
is made by immersing suitable unsized paper
in sulphuric acid at 135° Tw. for ten seconds,
and at once washing and drying.

If the action of the acid is allowed to con-
tinue for one or two minutes, the cellulose

completely dissolves, and is converted into a
gum-like substance, dextrin, which may be
obtained by neutralising the liquid with
chalk, filtering ofl' calcium sulphate and
excess of chalk, and evaporating the solution

to dryness. Dextrin has the same percent-
age composition as cellulose, CgHjoOj, but the
molecule is probably less complex than that
of cellulose.

If, instead of neutralising the acid solution,

it is diluted and boiled, the dextrin is con-
verted into dextrose, commonly known as
glucose or grape sugar. The constitution of

this body has been determined, and is repre-

sented as follows :

—

CHj . (OH) . (CH . 0H)4 . CHO.

It thus belongs to the aldose group of mono-
saccharoses.

The use of amyloid as vegetable parchment
has been alluded to. It is prepared from
paper-cellulose. Dextrin is, however, usually

made from starch, and not from cellulose. It

is extensively employed as a thickening agent
in calico printing and other processes, and is

also applied as an adhesive to postage stamps,
gummed labels, &c. It is not such a perma-
nent adhesive as true gum, from which it may
be distinguished by its sweetish taste, gum
arable or other gums having a slightly acid

taste. Labels attached with dextrin fre-

quently fall off in a damp atmosphere.
Dextrose, like dextrin, is usuall}- prepared

from starch or wood. It is a sweetening
material, and is used in enormous quantities

as a substitute for sugar in the manufacture
of cheap jams, sweetmeats, &c., and in the

manufacture of alcohol.

The Carbonising Process.—When boiled

in dilute sulphuric acid, or when steeped in

dilute acid and dried, the cotton fibre is ten-

dered, rotted, or even entirely disintegrated,

quite losing its fibrous character, and falling

to dust when rubbed or shaken.
This forms the basis of the carbonising or

extracting process, the object of which is to

remove any cotton fibre or other vegetable
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matter which may be present in wool fabrics.

There are two methods of conducting tlie pro-

cess, known respectively as " wet carbonising"

and "dry ' or "gas" carbonising. In tlie wet
process the material is steeped in a solution

of sulphuric acid at about 4" Tw. until satu-

rateil, then hydro-e.\tracted and dried, first

at a teniiierature of 40° C, and afterwards at

70 to S0° C. , after which the vegetable matter,
wliich crumbles to dust, is mechanically re-

moved. This process is applied to certain

kinds of woollen cloth and to felt - hat
bodies.

The "dry" process, which is chiefly em-
ployed in the carbonising of " shoddy,"
" mungo,'' or " rags," is conducted by expos-

ing the material to the action of dry hydro-
chloric acid gas at a temperature of 100° C.

Solutions of man}' metallic salts, if concen-

trated, liave a similar destructive action on
cotton, and it is therefore essential that after

treatment with solutions of acids or metallic

Baits for any purpose, the cotton should be
well washed, since if allowed to dry the
solutions concentrate upon the fibre and
rot it.

Tlie powdery disintegrated fibre substance
consists of hydrocellulose, (CijHjjOnJa;,

Xi(ric Acid.—Many interesting and com-
mercially valuable products are produced by
the action of nitric acid on cellulose under
varying conditions, or from raw materials

obtained therebj', and amongst these may
be mentioned collodion, gun-cotton, i~ulcanite,

arlilicial silk, and oxalic acid. Boiling con-

centrated nitric acid converts cellulose into

oxalic acid and heta-oxyccllulose, an amor-
plious substance which forms a gelatinous

Iiyilratc witli water and is easily soluble in

aiUalics. It also dissolves in sulphuric acid,

yielding a pink solution, Beta-oxycellulo.se

nas no technical importance.
Cold nitric acid, or a mixture of nitric and

sulphuric acids, or sulphuric acid and a nitrate

give, on the other hand, nitrated products,

whicli are usually termed nitro-celbdoxes; but
as they are true ethereal salts, tliey are more
correctly termed cellulose nitrates.

The action of nitric acid on starcli (which
is ck)ecly allied to celhilose) was first investi-

gated in 1.S3.'5 by Braconnot, who noticed that

a very itilhiiumable body was produced, which
he termed xi/loidine. Oim-cotton was disco-

vered in 184(3 independently by Schiinbein,

IJottger, and Otto, the credit being usually

ascriljed to the first-mentioned cliemist.

There are a number of difl'erent cellulose

nitrates, tlie degree of nitration depending
upon the strength of the acid, the length of

time the action is allowed to continue, the

temperature, and the pliysical coiulition of

the cellulose. It is, liowever, difficult to

produce any particular nitrate in a pure con-

dition, or to isolate the various members of

tlic series. The rfi, Iri, tetra, penia, and heia-
nilrates are all known.

Cellulose dinllrate, CisHi8(N03),0,o, is the
principal product of the action of hot ililutu

nitric acia on cotton. It is al.sn produced
bv treating the higher nitrates with dilute

alkali, but concentrated alkalies split up the
molecule with production of tarry matters.

Cellulose dinitrate is soluble in absolute
alcohol or alcohol-ether (a mixture of alcohol

and ether). It is not explosive, but is more
infiammal>le than ordinarj- cotton.

A mixture of the tri- and tetra -nil rales,

CijH|;(N03)jO,„ and C,jH,e(NO,)«0,o, is

known as collodion pyroxylin or soluhh pyr-
oxylin. A solution of this in alcohol-other is

known as collalion, and is a colourless, viscous

liquid, which dries to a thin, lustrous, plial)le

film, insoluble in water. It is used exten-

sively in photography, and in surgery as a
varnish to exclude the air from wounds. It

is from this nitrated product that "artificial

silk ' is prepared (v. Silk, Artificial).

Cellulo-ie penta-nitrate, CijHij(N()j)50io,
is best produced by dissolving the hexa-

nitrate in nitric acid and precipitating by
sulphuric acid. It is slightly soluble in

alcohol-ether.

Cellulose hexa-nitrale, Ci2Hn(N03)jO|o,
constitutes ordinary gun-cotton. It is the

most highly nitrated cellulose known, and is

formed liy steeping cotton for twenty-four
hours at a temperature not exceeding 10° C.

in a mixture of 1 part concentralecl nitric

acid and 3 parts concentrated sulphuric acid.

It is insoluble in alcohol, ether, or their mix-
ture, but is slightly soluble in acetone. The
body is extremelj' inflammable, but burns
quietly if ignited in the air. If ignited in a

closed space it is highly explosive. Bla.^ling

gelatine consists of gun-cotton impregnated
with nitroglycerine.

The higher members of the series are all

converted into the dinitrate by treatment
with dilute alkalies, and are partially de-

nitrated by boiling with dilute nitric acid.

In the manufacture of " artificial silk

"

ammonium sulphide is sometimes employed
as a deiiitrating agent.

The pliysical appearance of the cellulose is

little ati'i'itcil by the nitrating process, but

its chemical pi'operties are materially altered.

The nitrates are all insoluble in water ; their

soluliility in alcohol or ether diminishes, but

their inflammability increases as the series

ascends. The atHnity of the cellulose nitrates

for dyes is mucli greater than that of cellulose

itself, but this property is of no technical

value.

Organic acids, as might be expected,

exert much less injurious action on cotton

than mineral acids.

Acetic arid, probably on account of its vola-

tility, appears to be quite harmless under any
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condition of practical work,* but with tliis

exception all the common organic acids effect

& greater or less tendering action upon the
fibre, especially when dried at a high tem-
perature. The action is, at anyrate partiallj-,

mechanical, the acid crystallising in the inte-

rior of the tibre and thus causing a rupture
of the cell walls. Oxalic acid is much the
most destructive, while citric acid has much
less action than tartaric acid. In all cases a
dry heat is much more injurious than the
moist heat of a steaming-box at the same
temperature, and this point should be kept
in view in calico i^rinting processes. Solu-
tions of most organic acids, unless excessively
concentrated, liave no action upon cotton
even at a boiling temperature, but if the
fibre is saturated with a solution containing
even as little as 5 grms. oxalic acid per litre,

and subsequently dried at 100° C, it is prac-
tically disintegrated.

Cellulose does not appear to exert any
selective affinity or attraction for the above-
mentioned organic acids, but towards tannic
acid it behaves differently, readily withdraw-
ing it from solution ; and upon this fact the
use of tannin matters in cotton dyeing pro-
cesses is based, (v. Tannic Acid.)
Action of Alkalies.—Solutions of alkxiline

carbonates, soap, or ammonia have no action

on cellulose, even at a temperature consider-

ably over 100° C. ; but at 200° C. ammonia
enters into combination with the cellulose

molecule, and the nitrogenous product thus
obtained behaves towards dj'es in a manner
similar to the animal fibres. This process,

due to Vignon, thus serves as a means of
"

' animalising " cotton.

The action of solutions of caustic alkali

depends upon their concentration and tem-
perature. Solutions containing 2 to 3 per
cent. Na H have little action up to a
temperature of 150° C. ; in fact, one of

the chief processes in bleaching cotton con-
sists in its treatment with boiling caustic

alkali, which, while attacking most of the
impurities, has no effect on the fibre sub-
stance itself. If the boiling takes place in

an open vessel, and the material is not com-
pletely covered by the solution, a some-
what rapid tendering or rotting of the
cotton takes place, this being due to oxida-
tion of the cellulose, induced by the simul-

taneous action of air and caustic alkali.

According to C. 0. Weber,t caustic potash
has a much greater destructive action than
caustic soda.

The ultimate product of the oxidation of

cellulose in alkaline solution is oxalic acid,

• When heated with acetic anhydride in a sealed
tube to a high temperature, cellulose acetates are
formed, the ultimate product being the deoa-acetate,
(C,jH,„(CjH,0...),o),.

tt/ourn. Soc. Chem. Ind., 1893, p. US.

which body is commercially prepared by
means of this reaction. Malic acid is also
produced as an intermediate product.
At elevated temperatures a 4 per cent,

solution of NaOH slowly converts cellulose
into soluble products, the action increas-
ing with the temperature as follows (H.
Tauss •) :

—

Steam Pressure.
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strain before and after treatment being as

12 to ±2 or 24. Tlie permanent increase in

weigbt, due to hydration, is between 4'5 and
5 5 per cent.

Another notable change brouglit about by
the mercerising ])rocess is that the fibre

aciiuires a greatly increased affinity for most
coliiiiring matters, the eflect being particu-

larly well marked in the case of the direct
cotton colours, and also with Turkey red.

'

' Mercerisation " may also be brought about
b}' substances other than caustic alkali

—

e.y.,

sulphuric, nitric, or phosphoric acid or zinc
chloride, the use of these bodies being in-

cluded in Mercer's patent specification.*

The Lustreing of Cotton.—This is now
the most important application of the mer-
cerising process, the effect being brought
about by mechanically preventing the con-

traction which normally occurs during the
treatment with caustic soda. The process
was first brought prominently before tlie

public by the patent of Thomas and Prevost
in 1896. The importance of the process has
developed at an enormously rapid rate, and
the literature of the matter is too voluminous
to be here summarised. The most important
improvements have been in relation to the
methods of applying the necessary tension,
and no essential advance has been made in

respect of the chemical side of the process.
Lustred cotton almost rivals silk in appear-
ance, but its lack of elasticity cau.se3 fabrics
made from it to ijuickly crease. The maxi-
nmm degree of lustre can only be produced
on Sea Island or PIgyptian cotton.

CELLUL08E ThIOCARBONATES.

These substances, discovered by Cross,
]5evan, and Beadle in 1893, t promise to
become of great technical and commercial
importance.
When mercerised cotton is exposed to the

action of carbon disulphide at the ordinary
temperature, a reaction occurs with produc-
tion of an alkali- cellulose -xanthate of the
type—

.0(C6H,oO,)
-SNaCS<s

In carrying out the process, bleached cotton
is treated with excess of NaOH 50° Tw., and
B(iucezcd until it retains about three times its

weight of the solution. It is then placed
in a closed vessel, and carbon disulphide
to the extent of 40 per cent, of the original
weiglit of cotton, is added. After standing
for three hours the mass is covered with
water and allowed to stand several hours

• An extremely interesting account of Uercer's
reseaiches on this anil other points will be found in
The Life ami Labmrt ofJohn Mercer, by E. A. Parnell.
liondun, IKgO.

t i'loc. Chtm. Soc. (London), 1893, p. 108.

longer, when, on agitation, a homogeneoua
liuuid of extraordinary viscosity is obtained,
which may be diluted to any extent Hnth
water.

The crude product thus obtamed is of a
yellow colour, and may be purified by pre-

cipitating its aqueous solution with salt or
alcohol. It then forms a greenish-white Boc-

culent mass, which re-dissolves in water to a
colourless solution. It is termed riscosc.

Aiiueous solutions of cellulose thiocarbonate
slowly undergo spontaneous decomposition,
cellulose, caustic soda, and carbon bisulphide
being regenerated. The coagulum of cellu-

lose thus reproduced is very gelatinous, the
presence of as little as 1 per cent, of cellidose

in the original solution being suthcieut to
form a jelly.

Freshly prepared solutions of the thio-

carbonate may be evaporated to dryness at
a low temperature without decomposition,
but at a temperature of 80° to 90° coagulation
rapidly occurs. If dried in thin layers the
cellulose is obtained as a homogeneous,
colourless, transparent film of great tenacity
and considerable elasticity, and of course
absolutely insoluble in water. The discovery,
which is covered by patents, is probably only
in its infancy as regards practical utility, but
the product has already been applied as an
adhesive substance, as a sizing or filling

material for cotton cloth in the manufacture
of leather substitutes, for the purpose of
producing casts or moulds, and in the pro-
duction of artificial silk. In bulk the re-

generated cellulose forms a transparent mass
resembling horn, which can be cut or turned
in a lathe, and is capable of taking a brilliant

polish. In this form it is an excellent substi-

tute for celluloid, vulcanite, &c.

OXTOELLULOSE.

Under ordinary conditions cellulose resists

the action of oxidising agents to a very con-
siderable degree. It is, for instance, quite
unart'ected bv atmospheric oxygen, and only
acted upon by such powerful agents as cal-

cium hypochlorite when the solution is of
considerable concentration.
On the other haml. the cellulose molecule

is profoundly modified by strong oxidising
agents, with production first of oxidation
products, and finally of decomposition pro-
ducts.

The oxidation may take place in either
acid or alkaline solution, and various oxy-
celluloses are formed according to the comli-
tions which obtain.

Oxidation hy Hypochlorite Solution.—Cal-
cium hypochlorite (bleaching powder) is the
chief oxidising agent to consider, since this

substance is universally employed in the
bleaching of cotton. In cold solutions of »
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strength not greater than 1° Tw. bleaching

powder has no action on cellulose, but a

destructive action upon the impurities natur-

ally present upon cotton ; hence its value as

a bleaching agent. If, however, the solution

is stronger, or if it is used warm or allowed

to ooncejitrate upon the fibre, the cellulose

itself is attacked and certain defects due to

the production of oxj-oellulose ensue.

These defects, which are usually localised

in spots, blotches, or streaks, may render

themselves evident bj' the increased or dimin-

ished attraction which such portions of the

fabric exert towards different colouring mat-

ters, or by the partial or complete disintegra-

tion of the portions aflected.

This effect is well shown if cotton is

spotted with bleaching powder solution

about 4° Tw. and then exposed to the air

for an hour.

The composition of oxycellulose is probably

CsHjqOj (Nastjukow), but the oxidised fibre

probably consists of a mixture of this sub-

stance with hydrocellulose (CioHooOu) and
unchanged cellulose (Cross and Bevan).

Towards colouring matters it behaves in a

selective manner, having a marked attraction

for basic colours, such as methylene blue and
methyl violet, but an equally strong repel-

lent action towards the direct dyeing cotton

colours^e.g., diamine blue or benzopurpurin.

The production of oxycellulose has, however,
no technical importance as an aid to dyeing
processes, because the strength of the fibre is

considerably diminished thereby.

The accidental production of oxycellulose

by bleaching powder is, as already mentioned,

a frequent cause of defects.

Oxycellulose is easily soluble in alkalies,

and on this account cotton on which oxy-

cellulose has been pro<luced is greatly ten-

dered by treatment with soap or carbonate
of soda solution.

Permanganate 0/ potash in neutral solution

has little effect on cellulose, but in alkaline

solution it rapidly attacks cotton, with pro-

duction of oxycellulose. On treatment with
acid oxidising agents, such as nitric acid,

chromic acid, &c., oxycelluloses are also

formed.
The reactions liave little technical interest,

but account for the rotting or disintegration

of the fibre under certain conditions

—

e.g., in

the production of a discharge pattern by
means of chromic acid, upon indigo dyed
cotton, and in certain aniline black processes.

Action ok Reducing Agents.

Reducing agents, as such, have practically

no effect upon cellulose, but if used in acid

solution are apt to tender cotton by reason
of the acid present. This danger should not

be forgotten when discharging colours by

means of acid reducing agents, such as a
mixture of tin crystals and oxalic acid. Alka-
line reducing agents

—

e.g., a mixture of zinc

powder and ammonia—have no action.

Action of Mordants.

Unlike wool, the cotton fibre possesses

little power of decomposing metallic salts,

such as alum or copper sulpliate, this being
no doubt due to the fact that cellulose has
little affinity for most acids. That a certain

degree of attraction does exist is, however,
evident from the fact that a solution of a
metallic salt, if sufficiently basic, is decom-
posed by cotton, and the hydroxide or a still

more basic insoluble salt is loosely fixed upon
the fibre. The action is, however, of small
value as a mordanting process, although basic

salts are often emplo3'ed in conjunction with
tannic and oleic acids and in other waj's.

Certain metallic hydroxides, which can be
obtained in alkaline solution

—

e.g., those of

chromium, aluminium, and ferric iron—are

distinctly attracted from such solutions by
the cotton fibre, tlie action being sufficiently

marked to render this a satisfactory mor-
danting process. Some few salts, such as

chromate of chromium, appear to be attracted

even from an acid solution.

The only mordant for which cotton exerts

a powerful affinity is tannic acid, and this

substance is used in enormous quantities in

cotton dyeing, both as a mordant and as a
fixing agent.

Action of Colouring Matters.

Very few of the natural dyestuffs are

capable of dyeing cotton directly

—

i.e., with-

out the intervention of a mordant—onlj'

turmeric, barberry bark, safflower, and annatto

possessing this property. Other natural

dyes, such as catechu, logioood, fustic, &c.,

are attracted to a certain extent by cotton,

the effect being largely, if not entirely, due
to the tannin which they contain. Amongst
the artificial dyes the class of so-called direct

or Congo colours are pre-eminent as cotton

dyes on account of their great affinity for

cellulose ; in fact, the introduction of this

group of colouring matters has very greatly

simplified and very largely revolutionised the

art of cotton dyeing.
Other classes of dyes, such as the basic

colours, have also a certain affinity for cellu-

lose, and pale shades ma}' be dyed with these

colours in a " direct " manner.
The affinity between the direct cotton

colours and cellulose is, without doubt, a

chemical one ; and although cellulose is, in

chemical behaviour, very inert, there is pro-

bably a chemical action between cotton fibre

and colouring matter in most cases of dyeing.

For instance, nitro cellulose (gun - cotton),
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although physically identical with the ori-

ginal cotton, has a much greater affinity for
(lyes. Oxycellulose also was shown by Witz
to have an increased attraction for basic
dyes, but a greatly decreased attraction for
acid colours. The direct cotton colours also
dve oxycellulose much less readily than cell-

ulose itself.

I.MPiniiTrB8 IN Raw Cotton.

Although cotton fibre is by far the purest
form of cellulose, it does not consist entirely
of cellulose, but contains, in addition to
moisture, about 5 per cent, of foreign matter,
the removal of which is the object of the
bleaching process.

Wlien freshly gathered a sample of cotton
contains a certain amoint of oily matter,
probably identical with, or closely allied to,

the cottomttd oil which is obtained from the
seeds by pressure. On storage, however,
this oil gradually dries up with production
of a fattj- acid and a waxy mass, termed by
Schunck, its discoverer and investigator,
colton uxix. This wax closely resembles that
obtained from the leaves of the ("arnauba
palm. It is a white, translucent, and friable
solid, which melts at 86° C. It is insoluble
in water or alkalies, but dissolves easily in
aUohol and ether.

This cotton wax, although present in very
small amount, is of considerable technical
importance. The great ditficulty experienced
in wetting out raw cotton is probably due to
the fact that each fibre is coated with a thin
varnish of this substance, and the explana-
tion of the necessity of an elevated tempera-
ture in spinning fine yams is probably that
the wax and otlier impurities require to be
softened by heat in order that the fibres may
more readily adapt themselves to the new
conditions.

Schunck found that the /ally <v:id present
is identical in composition with margaric add
(C',;Hj40„)— i.e., with a mixture of stearic
ami palmitic acids.

The fatty acid is, of course, insoluble in
water, but forms a soluble compound (soap)
on treatment with alkali. It melts at about
65° C.

Traces of two organic colouring mailers, to
the presence of which in somewhat larger
amount the deeper yellow or bufi' colour of
Nankeen cotton is probably due, were also
isolated by Schunck.
The bulk of the impurities, however, con-

sist of so-called pectic atid, which is probably
a compound substance. AVhen purified this
forms a pale yellow, amorphous, horny mass,
« bioh is soluble in water and has feeble acid
pr<>|Krties. Pectic acid does not, however,
appear to exist in raw cotton as such, because
very little of the impurity is removed by

boiling water. On boiling with dilate alkali,
however, a dark brown solution is obtained,
which contains the pectic acid along with
mo.it of the other impurities.

COTTON BLUE r. .Soluble Blue.
COTTON BLUE. Manyof the direct cotton

blue", such as Diamiiu btuts, Benzo bluti,

Congo blue, 4c., fre»]uently appear under
this name.
COTTON BLUE (U.) r. B.*v.\rhn Blcb

DBF ilkr.).

COTTON BLUE R B.) r. NewBukiC).
COTTON BORDEAUX (B.). A tetraio

compound.

Diamido dipheni/! ^^''tpf»'^'oni<: and.

keloxine ^Xaphthionic acid.

1899. Reddish • brown powder, soluble in
water. In concentrated H.5O4, blue-violet
solution ; on dilution, blue ppt.

Api^ication.—A direct cotton colour. Dyes
unmordanted cotton bluish-red from a soap
bath.

COTTON BROWN A (C). Dark green
powder, giving reddish - brown solution in
water. In concentrated HoSO^, red-vi.jlet

solution ; on dilution, dark brown ppt.
Application.—A direct cotton colour. Dyes

unmordanted cotton brown from an alkaline
salt bath.

COTTON BROWN N (C). Dark brown
powder, soluble in water. In concentrated
HySOj, reddish-violet solution ; on dilution,
reddish-brown ppt.

Application.—As CoTTOX Bkown A.
COTTON BROWN R (B.) Brown powder.

Aqueous and alcoholic solution, vellowish-
brown. In concentrated H-^Oj, liluish-red
solution; on dilution, becomes yellowish-
brown.

AppliccUion.—A direct cotton dye, produc-
ing brown shades on unmordanted cotton.

COTTON BROWN 3G and R (CI. Ca).
Similar I'l ('Livtuii Cotton Brown.
COTTON BROWN R (G.) r. Polvcbbo-

MIXE B (G.).

COTTON ORANGE G (B.). A tetra«o
compound.

Prim,Uine - -''"apA^ny/^ne diamine
dt^ulpnontc acta.

1893. Brown powder, giving yellow solution
in water. In concentrated H.SOj, brownish-
orange solution ; on dilution, blue-nolet ppt.

Application, —A direct cotton colour, dye-
ing unmordanted cotton orange -yellow from
an alkaline salt bath.

COTTON ORANGE R (B.). A tetrazo
compound.

Primuliix

.\Ulanilic acid> ^'^^r'",''y''"^ '''".""'^

1893. Brown powder, giving orange - red
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solution in water. In concentrated H2SO4,
bright red solution precipitating on dilution.

Application. — As Cotton Orange G, but
redder in shade.

COTTON PONCEAU (B.K.). An azo

compound.
Naphthol disut/Jioiiic

Dirimido dixylyl- /'
acid R.

phenyl methane ^^faphthol dimlphmu-
acid R.

1887. Red-brown powder, soluble in water.

In concentrated HoSO^, blue-red solution ;

unchanged on dilution.

ApiJication.—Used in lake manufacture.

COTTON RED (B.). A tetrazo compound.

^Napihthionic acid.
Orthovietatotidine<y^^,^^^.^^^.^^^.^_

1889. Red soluble powder. In concentrated
HoSOj, blue solution ; on dilution, blue ppt.

Application.—A direct cotton colour. Dyes
unmordanted cotton scarlet-red from an alka-

line bath.

COTTON RED 4B (B.) v. BENzopuRpnRiN
4B.
COTTON SCARLET (B.) v. Brilliant

CkoceLv M (C).

COTTON SCARLET SB eoneentpated
(K.) 1'. Brilliant Ceocein M (G.).

COTTON SPIRITS v. Tin Spirits.

COTTON YELLOW G (B.). A tetrazo

compound. Combination of diazotised para-
amidoacetanilide with salicylic acid, the hy-

drolysed product being then combined with
COCl 1888

COTTON YELLOW G R, GRR (B.).

1898. Direct cotton dyes, giving bright

yellow shades. Soluble yellow powder. In
concentrated Ho SO4, orange-red solution ;

on dilution, blue-violet ppt.

Application.—A direct cotton dye. Dyes
unmordanted cotton yellow from an alkaline

bath.

COURIER'S BLUE v. Niorosin Solcblb
IN Spirit.

COW-DUNG. Under this name are usually
comprised the various kinds of dung, such as

sheep's dung, &c. Animal excrement con
tains a mixture of phosphates, carbonates,

sulphates, chlorides and silicates of calcium,
potassium, sodium and ammonium and other
salts, albuminoid compounds, fatty acids

fibrous matter, and various other substances.

When fresh it never has an acid reaction, but
occasionally is slightly alkaline. It is prin
cipally employed in fixing the mordants on
cotton piece goods prior to these being d3'ed

so that the white parts shall remain clear.

The action of cow-dung has not been com
pletely explained ; the phosphates, silicates

and carbonates doubtless exert a fixing action,

but the organic substances are not altogether
inert. It is known that the latter are cap-

able of forming precipitates with metallic

oxides

—

e. g. , with red liquor ; while they
also act mechanically by absorbing the loosely

adhering mordants and removing them com-
pletely from the fibre, so as to prevent them
from spoiling the white of the printed goods.

It is asserted that cow -dung gives better

results than any substitute, such as the
arsenates, phosphates, silicates, or carbon-

ates ; while it seems to act more slowly and
unevenly. The dunging bath is principally

formed of cow- or sheep-dung, and sliould

not contain too much straw or iron ; before

being used it is often allowed to stand for

some days with addition of caustic soda,

being subsequently diluted with fift}- to sixty

times its volume of water. The temperature
of the dunging bath should be 50° to 65° C.

CRESOTIN YELLOW G (Ber.) (By.).

A tetrazo compound.

.
^Orthoaresotic acid.

Benzidine<^ rt ,t .• -j
Orlhocresottc acid.

1888. Yellow -brown soluble powder. In
concentrated H, SOj, red violet solution ;

becoming on dilution first blue-violet, then
greenish-yellow, and finally giving a yellow
ppt.

Application.—A direct cotton colour, giving

a yellow on unmordanted cotton from a soap
bath.

CRESOTIN YELLOW R (Ber.) (By.).

A tetrazo compound.

Orthocresotic acid.

^^"'"'""'"^Orthocresotic acid.

1888. Soluble dull brown powder. In con-

centrated H2SO4, violet solution ; becoming
blue, then green, and finally giving yoUow
ppt. on dilution.

Apfjlication.—v. Cresotin Yellow G.

CRESYL BLUE 2BS (L.). An oxazine

colour. Bluish-green powder. Aqueous and
alcoholic solution bright blue. Concentrated

H2SO4, olive-green ; on dilution, brown solu-

tion.

Application.—A basic dye, producing bright

blue shades on cotton mordanted with tannin

and tartar emetic.

CRESYL BLUE RRN (L.). Similar to

the above.

CRESYL FAST VIOLET BB (L). An
oxazine colour. Olive-green powder. Aqueous
and alcoholic solution red -violet, with red

fluorescence. Concentrated HjSOi, brown
solution ; on dUution, red-violet.

Application.—As Cresyl Blue 2BS, but

gives much redder shades.

CRESYL FAST VIOLET BN(L.). Similar

to the above.

CRIMSON SPIRITS v. Tin Spirits.

CROCEiN AZ (C). Isomeric with Cro-

CEIN B.
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CROCEIN B (Sch.). An azo compound.

... , , Xaphthol disulphonic

18S4. Brown-red powder, giving magenta-
red solution in water. In concentrated

H.jSOj, violet solution

;

on dilution, violet

ppt.

Applkation.—Xn acid colour. Dyes wool

or silk in acid bath red.

CROCEIN 3B (Sch.). Similar to above.

...
, , , Naphthol disulphonic

Amxdoazotoinol - ^ ^^ ^^/^^

1884. Dark brown powder, giWng magenta-
red solution. In concentrated HjSO,, violet

solution; on dilution, violet ppt., then red

solution.

ApjiH'-ation.—As CeoceIn B.

CROCEIN 8BX (By.) (K). An azo

colour.

,T 1.1 • • -J Bela-naphtkol sid-
^aphthxonxcacxd- pj^^„^B

1882. Soluble scarlet powder. In concen-

trated H;S()j, red-violet solution, becoming
ted on dilution.

Application.—An acid colour. Dyes wool

and silk in acid bath red.

CROCEIN ORANGE (By.) (K.) (Lev.)

(B. K. I. Ponceau 4 G J? (Ber.) (B.K. ), Brilliant

orange G (M.), Orange GRX (B.), Pyrotin

orange {!).), Orange EXZ (C.). Anazooom-
pound.

Aniline — Beia-naphthol mlphonic acid S.

187S. Bright red powder, giving orange-red
solution in water. In concentrated H^Gj,
orange-yellow solution ; on dilution, brown
ppt.

Aj'j'licalion.—An acid colour. Dyes ivool

and silk orange-yellow from a.n acid bath,

which are very fast to light. Used also in

lake making.

CROCEIN SCARLET 3B (By.) (K.).

Ponceau 4RB (Ber.). An azo dye.

Amidoazohenzot ml- Beta-naphthol sul-

phonic acid phonic acid B.

1881. Brown powder, giving scarlet-red

solution in water. In concentrated HjSOj,
blue solution ; on dilution, yellow -brown
ppt., then red solution.

Application.—An acid colour. Dyes uxol

and silk blue-scarlet from an acid bath. Dyes
cotton from a concentrated solution acidified

with alum.

CROCEIN SCARLET 4B (K.) «. Cochi-
liE.4L RkD H (B.).

CROCEIN SCARLET 7 B (Bv.). Ponceau
6 R B (Ber.). An azo compound.

Amidoazr.loluol aul- Beta-naphthnI sul-

phonic acid pitonic acid B.

1881. Red-brown powder, giving scarlet-red

solution in water. In concentrated HjSOj,
blue solution, changing to violet-red on dilu-

tion.

Application.—An acid colour. Dyes >rn>ot

and silk r«d from an acid bath.

CROCEIN SCARLET 10 B (By). Brown
powder. Aqueous solution, bluish-red ; alco-

holic solution, violet. Concentratefl H^SOj,
greenish -blue solution; on dilution, tirst

violet, then bluish-rcd.

Application.—An acid dj-e, producing crim-
son shades on wool or silk.

CROCEIN SCARLET extra (K.). An
azo colour.

Amidoazobenzol di- Beia-naphthol svl-

sulphonic acid phonic acid B.

1888. Soluble scarlet powder. In concen-
trated H^Gj, blue solution, t>ecoming scarlet
on dilution.

ApiJication.—An acid colour. Dyes icool

and silk scarlet from an acid bath.

CROSS-DYE BLACK (H.). A sulphide
cotton dve, suitable for warp dyeing.

CROSS-DYE DRAB (H.). A sulphide
cotton colour, suitable for warp dyeing: very
fast to acids, &c. (r, Sn.FHiDE Coi.orR-;.

)

CRUMPSALL DIRECT FAST BROWN
B, 0, and M (Lev,). 1897. Direct cotton
colours.

CRUMPSALL YELLOW (Lev.). An azo
compound.

Bela-naphthylamint gamma- Salicylic

disulphonic acid acid.

1894. Yellow powder, soluble in wat«r. In
concentrated H^-SO^, orange -red solution;
unchanged on dilution.

Application.—An acid and a mordant dye.
Dyes wool or chrome-mordanted wool yellow
from an acid bath.

CRYOLITE V. ALrsiiNiuM (Alimisatb
OF Soi«.\).

CRYSTAL CARBONATE r. Sodic.m Car-
bonate.
CRYSTAL PONCEAD (B.; (Ber.). Cryttal

scarlet 6 R {C.) (M. ), Xew cocdn R (Ber. ). An
azo compound.

Alpha-napiithyt- Betanaphtliol gamma-
amine distilphonic acid.

188o. Brownish • red glistening crystals,

soluble in water. In concentrated ft^G^^
violet solution, l>ecominK red on dilution.

Application.—An acid colour. Dyes wool

or silk red from an acid bath.

CRYSTAL VIOLET (B.) (S.C.L). Crystal

violet O (M.), Violet C (P.). Htxamethyl
pararoaaniline hydrochloride. 1883. When
anhydrous, forms greenish-brown, glistening

crystals ; with SlijO, bronzy crj-stals. Solubl»
in water. In concentrated HjS<J4, yellow
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solution, becoming green, blue, and finally

violet on dilution.

Application.—A basic colour. Dyes wool,

eilk; or tannin-mordanted cotton in neutral

bath violet.

CRYSTALLIN, old name for Aniline.
CUBA WOOD V. Fustic.

CUDBEAR c. Orchil.
CUMIDINE PONCEAU v. Ponce.40 4 R.

CUMIDINE RED v. Ponceau 4 R.

CURCUMEIN (Ber.) (B.K.). Cilronin

(D &H.) (F.) (S.C.I.) (0.) (P.), Ja.smin (G.).

An azo colour obtained by action of nitric

acid on cliphenylamine orange. 1880. Ochre-
yellowpowder,slightly soluble in cold,easily in

hot, water. In concentrated H2SO4, red-violet

solution, becoming olive-brown on dilution.

Application.—An acid colour. Dyes loool

and Kill; in acid bath orange-yellow.

CURCUMEIN V. Fast Yellow N (P.).

CURCUMIN I'. Brilliant Yellow S(B.).

CURCUMIN V. Turmeric.
CURCUMIN S (L.) (Ber.) (By.). Sun

yellow (G.) (L.) (Ber.) (By.), Maize. An
azo-oxy compound obtained by boiling para-
nitrotohiene sulphonic acid with concentrated
aqueous NaOH. 18S3. Red-brown powder,
slightly soluble in water. In concentrated
HoSOj, violet solution, becoming yellow on
slight dilution.

Application.—An acid colour. Dyes wool

and silk in acid bath orange.

CUTCH V. Catechu.
CUTICULA V. Cotton (Phtsical Struc-

ture).

CYANINE V. QuiNOLiNE Blue.
CYANINE B(M.). An oxidation product

of Patent blue (M.). 1891. Copper -red
powder, giving indigo blue solution in water.
In concentrated H2SO4, brown-yellow solu-

tion, changing to yellow and green on dilution.

Application.—An acid colour. Dyes wool
and silk indigo blue from an acid bath.

CYANOL EXTRA (C). Acid blue 6G
(C. ), Metaoxydiethyl diamido phenylditolyl

carbinol disulphonic acid. 1891. Is closely

allied to patent blue. Bluish-black powder,
giving a blue solution in water. In concen-
trated Hj SO4, yellow solution, becoming
green then blue on dilution.

Application.—An acid colour. Dyes wool
or silk bright pure blue from an acid bath.

CYANOL FF(C.). 1899. A similar colour,
dyeing purer shades.

CYANOSINE (D. & H.) v. Phloxin (M.).

CYANOSINE SOLUBLE IN SPIRIT
(M.) (K.). A fluorescein derivative. Tetra-

hromdichlor fluorescein methyl ether. 1876.

Brown-red powder, slightly soluble in boiling
water, easily soluble in alcohol. In concen-
trated H,S04, yellow solution ; evolves bro-

mine on heating ; on dilution, reddish-brown
ppt.

Applicaliwi.—'Dyes silk pink from acidified
solution.

CYANOSINE B (L.). Sodium salt of
tetrabrom tetrachlor fluorescein ethyl ether.

1882. Red crystalline powder, slightly solu-
ble in water to red-yellow fluorescent solution.
In concentrated HoSOj, yellowish-brown
solution ; brownish-red ppt. on dilution.

Application.—v. above.

CYCLAMEN (Mo.). Action of bromine
or iodine upon thionated dichlor fluoresceine.

1889. Dark brown powder, soluble in water
with non-fluorescent magenta-red colour. In
concentrated HjSOj, orange-yellow solution

;

on dilution, brownish-red ppt.
Application.—Dyes xoool and sUk bluish-red

from a neutral bath.

CURCUPHENINE YELLOW (CL Co.).

1897. A direct cotton colour.

DAHLIA V. Methyl Violet B and Hof-
mann's Violet.
DARK GREEN (B.). Solid green (M.)

(C. R.), Chlorin (D. & H.), Busaian green (L.),

Dinitroso resorcin green, Fast green, Fast
myrtle green. A nitroso compound.

CeH2(0,l:3)((NOH)2 2:4).

1875. Greyish-brown pasteorpowder, slightly

soluble in cold, easily in hot, water. The dry
powder deflagrates on heating. In concen-
trated H2SO4, brown solution ; on dilution,

brown ppt.

Application.—A mordant dye, producing
olive-green shades with iron mordant, brown
shades with chrome mordant. Dyes very fast

colours.

DELPHIN BLUE (Landoz). Closely allied

to Gallocyanin. 1894. Olive-brown powder.
slightly soluble in water, with a blue-violet

colour. In concentrated HjSOj, red-violet

solution ; on dilution, dark blue ppt.

Application,—A mordant dye, giving indigo
blue shades with chrome mordant, which are

fast to light and milling.

DELTA-PURPURIN 5 B (By.) (Lev.) v.

Diamine Red B (Ber.) (L.).

DELTA-PURPURIN 7B (By.) (Lev.)

(Ber.) (L.) v. Diamine Red 3B.
DELTA-PURPURIN G (By.) An azo

compound.

Beta-naphthylamine beta-mono-

Benzidine sulphonic acid.

Beta-naphthylamine gamma-
monosvlphwiic acid.

1886. An obsolete, direct cotton dj-e.

DEXTRIN V. Thickeners; also Cotton.

DEXTROSE V. Cotton (Action or Acids).

9
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DIAMINE AZO BLUE RR (C).
Applicalion.—A direct cotton dye. Uyes

unmordanted cotton dark reddish-blue, which
on subsc(iuentlv diazoliaing and developing
with ticta-napfcthol produces much purer
Vjhics, which are very fast to washing.

DIAMINE BLACK BH (C ). An azo

dye.
<\-amidonaphthol sidphonic

(Kid H.
Amidonaphthol disu/phonic

acid H.

Blue powder. Aqueous solution, dull blue ;

alcoholic solution, reddish-blue. Concentrated
H., SO4, bright blue; on dilution becomes
violet.

Apjplicaticm.—Adirect dyeingcotton colour.

Dyes unmordanted cotton greyish -blue from
an alkaline salt bath. May be fixed by treat-

ment with copper sulphate or diazotised and
developed with phenylene diamine.

DIAMINE BLACK BO (C). An azo

dye.

<Amidonaphthol stdphonic

acid {gamma).

Amidonaph thol Kulplton ic

acid ((jamma).

l.SSQ. Black powder, gi\nng blue-black solu-

tion in water. In concentrated H^SOj, black-

lilue solution ; on dilution, violet ppt.

Application.—A direct cotton dye. Dyes
unmordanted cotton blue to black in an alka-

line salt bath. Shade becomes faster to light

by subsequent treatment with copper sul-

phate. May also be diazotised and developed
(with phenylene diamine) upon the fibre.

DIAMINE BLACK HW (C). An azo
dye.

Benzidine

^Amidcmaphthol disid-
Paranitraniline^ phonic acid H.

1891. Greyish-black powder. Aqueous and
alcoholic solution, dull blue. Concentrated
HoSOj, bright blue ; on dilution, slightly

redder.
Application.—A direct cotton black dye,

giving greenish-blacks on unmordanted cotton.

Can be fixed with copper sulphate, but is not
suitable for diazotising and cleveloping.

DIAMINE BLACK RO (C). An azo
dye.

<Beta-amidonaphthol aulphonic

acid (X).

Beta-amidonaphthol anlphonic

acid (\).

1889. Black powder, giving a violet-black

solution in water. In concentrated H3SO4,
blue solution, giving red-blue ppt. on dilu-

tion.

Application.—Adirect cotton black. Dyes
unmordanted cotton fast violet-grey to black.

<\ -amidonaphthol siU-

phonic acid.

Shade is rendered still faster by after treat-

ment with copper sulphate. Very suitable

for diazotising and developing with naphthij-

lamiii' -ilify, tula-naphtlwl, .te.

DIAMINE BLACK-BLUE B(C). Diamine
dark blue B (C. ) Similar in constitution to

Diamine black H W.
Applicalion. — A direct cotton colour.

Dyes unmordanted cotton greyish-blue from
an alkaline salt bath. May be fixed with
copp.T sulpliate ur birlimniato of pota.sh.

DIAMINE BLUE BLACK E (C). An
azo dye.

Amidonaphthol siilphonic

Ethoxybenzidine<^ ««'<' (^)-

^Beta-naphthol dimlphonic
acid.

1889. Black powder, giving blue-black solu-

tion in water. In concentrated H.jSO^, blue-

black solution ; on dilution, blue ppt.

Application.—A direct dyeingcot ton colour.

Gives a blue-black shade on unmonlantcd
cotton from an alkaline salt bath. May be

fixed with copper sulphate, or diazotised and
developed with liftn-iia/ihlhol, &c.

DIAMINE BLUE 3B (C). Benzo blue

SB (By.), Congo blue SB (Berlin). An azo

dye.
Amidonaphthol disulphonie

Tolidine<. «<:'<^ ^
^Amidonaphlh<d disiilphonie

acid H.

1890. Grey powder, giving' violet solution in

water. In concentrated H.^SI 1^, greenish-blue

solution ; on dilution, violet ppt.

Apjiiication. — A direct cotton colour.

Dyes unmordanted cotton bright blue from an
alkaline salt bath. Cannot be fixed with
nictallie salts, but gives fast greys when di-

azotised and developed with bctanaphlhol.

DIAMINE BLUE 2B (C). Benzo blue

SB (By.), Ccmgo blue 2BX (Berlin). An
azo dye.

< Amidonaphthol ditiilphotiic

acid H.
Amidonaphthol dimlphonic

acid H. -

1890. Grey powder, soluble in water witli a
violet colour. In concentrated H._,SOj, green-
ish-blue solution ; on dilution, violet ppt.

Apji/ic'ilion.—As Diamine Blce 3B.
DIAMINE BLUE B (C). An azo <lye.

Rfla-naphlhol milphonic
acid.

y Hfl,

Ethoxybemidine^ '

Aljiha naphlhol fiul

phonic acid X W.
18S7. Now obsolete.

DIAMINE BLUE BX (C). Benzo blue

BX (By.), Congo blue BX (Berlin). An
azo dye.



DIAMINE CATECHIN G. 131

Tolidine-^

yAlpha naphthol sulphonic/ acid ,V ir.

~Amidmmph.thol disidphonic

acid H.

1890. Dark reddish-blue powder, giving a

blue violet solution in water. In concen-

trated HoSOj, blue solution ; on dilution,

violet ppt.
Application.—A greyish-blue direct cotton

dye. Dyes unmordanted cotton from an
alkaline salt bath. Cannot be fixed with
metallic salts or diazotised and developed.

DIAMINE BLUE LG, CR, C4R, CB,
LR, and DIAMINE CYANINE BLUE (C.)

are also sold.

DIAMINE BLUE 3R (C). An azo dye.

<Alpha-naphlhol aidphonic

acid N W.

Alpha-naphthol eulphonic

acid N W.

1887. Black powder with greenish reflex.

Purple solution in water. In concentrated

HjSOj, dark blue solution ; on dilution, violet

ppt.

Application. — A direct cotton colour.

Dj'es reddish-blue shades from a neutral salt

bath. Cannot be fixed with metallic salts or

diazotised and developed.

DIAMINE BLUE RW (C). An azo dye.

Application.—A direct cotton blue. Dyes
onmordanted cotton indigo blue shades from
a neutral salt bath. Cannot be fixed with
metallic salts or diazotised and developed.

Shades rival vat indigo-blues in fastness.

DIAMINE BORDEAUX B(C.). Reddish-
brown powder. Aqueous and alcoholic solu-

tion, reddish - blue. Concentrated HoSOi,
bright blue solution ; on dilution, purple
solution.

Application.—A direct cotton red. Dyes
unmordanted cotton claret-red from an alka-

line salt bath. Cannot be fixed with metallic

salts or diazotised and developed.

DIAMINE BORDEAUX S (C). Brown
powder. Aqueous solution, bluish-red ; alco-

holic solution, red. Concentrated H2S04,
bright blue; on dilution, bro^vn-rcd ppt.,

which re-dissolves on further dilution.

Application.—As Diamine Bordeaux B.

Used also in toool dj-eing, giving shades fairly

fast to milling.

DIAMINE BRONZE G (C). An azo

colour.

D -J- .^Salicylic acid.

,, , , , >Amidonaphtnol dtsmphontc
Metaphenylene^ ^^-^^ fj

^

diamine

1891. Black powder, insoluble in cold water
but soluble on heating, with a chocolate

brown colour. In concentrated HoSOj, blue-

violet solution ; on dilution, black ppt.

Application.—A direct cotton colour. Dyes
unmordanted cotton bronze brown from an
alkaline salt bath. May be rendered faster

by an after-treatment with chromium fluoride.

DIAMINE BRILLIANT BLUE G (C).
Violet blue powder. Aqueous solution,

violet; alcoholic solution, reddish-blue. Con-
centrated HoSOj, greenish-blue solution ; on
dilution, dull blue, then bluish-red.

Application.—A direct cotton blue. Dyes
unmordanted cotton indigo - blue from a
neutral salt bath. Dyes loool with addition
of Glauber's salt and acetic acid.

DIAMINE BROWN B (C). Black pow.
der. Aqueous and alcoholic solution, brown.
Concentrated H2SO4, violet solution ; on
dilution, brown ppt.

Application.—A direct cotton colour. Dyes
unmordanted cotton greyish-brown from an
alkaline salt bath. Wool is dyed with addi-
tion of sodium sulphate and acetic acid.

Fastness to washing is much improved by
treatment with sulphate of copper after

dyeing.

DIAMINE BROWN 3 G (C. ). An azo dye.
Application. — As Diamine Browtj B.

Gives yellowish-brown shades.

DIAMINE BROWN M (C). Bluish-b^o^vn

powder. Aqueous solution, brownish-red

;

alcoholic solution, red. Concentrated H2SO4,
reddish-blue solution ; on dilution, becomes
brownish-red.

Application. — As Diamine Brown B.

Gives reddish-brown shades. May also be
diazotised and developed \vith heta-naphthol

or phenylene diamine, producing in this

manner very dark browns.
DIAMINE BROWN V (C). An azo

colour.

<A}nidonaphthol \ - stdphonic

acid.

Metaphenylene diamine.

1889. Black powder, insoluble in cold but
soluble in hot water, with brownish-red
colour. In concentrated H^SOj, blue-violet

solution ; on dilution, brown ppt.

Application.—A direct cotton brown. Dyes
unmordanted cotton purplish-brown from an
alkaline salt bath. May be saddened with
copper sulphate or diazotised ami developed
with heta-naphthol or phenylene diamine.
Dyes wool from a slightly acid bath.

DIAMINE CATECHIN B (C). Black
powder. Aqueous solution, brown ; insoluble

in alcohol. Concentrated HjSO^, violet ; on
dilution, reddish-blue.

Appjlication.—A direct cotton dye, pro-

ducing catechu brown shades of unmordanted
cotton, which are rendered faster by after-

treatment with K,CrjO, or CuSOj.
DIAMINE CATECHIN G (C). Dark

brown powder. Almost insoluble in water,

brown solution. Alcoholic solution, brown.
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Concentrated H^O^, reddish-blue ; on dilu-

tion, brown.
Apiilication.—As above.

DIAMINE CDTCH (C). An aso dye.

dmitjihonic acid. Alpha-naphthol.

1890. Greenish - black powder. Aqueous
solution, reddish - blue ; alcoholic solution,

diiHi red. Concentrated H2SO4, reddish-blue

solution ; on dilution becomes violet.

Apjjlicaticm.—A direct cotton dye, useful

only when diazotised and developed. Dyes
cotton dull violet from an alkaline salt bath.

May be developed with phenol, fast blue,

developer A D, or caustic soda solution.

DIAMINE DEEP BLUE B and R (O.).

Direct cotton blue.

DIAMINE FAST RED F (C). An azo

dye.
Beta-amidonaphtfwl gamma-

Benzidine<. sviphonic add.

^Salicylic add.

1889. Brownish-red powder, giving a red

tolution in water. In concentnitcd HjSOj,

riolet solution ; on dilution, brown ppt.

Application.—A direct cotton dye, used

also for wool. Dyes cotton red from an alka-

line salt bath. May be fixed after dyeing

with chromium fluoride. Wool is dyed with

addition of sodium sulphate or acetate of

ammonia. If required to be fast to milling

is saddened after dyeing, with chromium
fluoride or bichromate of potash. The colour

is extronu-lv fast to light.

DIAMINE FAST YELLOW A (C).

Brownish orange ])nw(ler. Aqueous solution,

bright yellow. Insoluble in alcohol. Con-

centrated H2SO4, dark red solution ; on dilu-

tion, brownish-yellow, then bright yellow.

Application.—A direct cotton colour. Dyes
cotton reddish-yellow from a salt bath. Wool
is dyed with addition of sodium sulphate and
acetic acid. Colour is very fast to washing
(on cotton), milling (on wool), and light.

DIAMINE FAST YELLOW B (C.).

Yellow powder. Aqueous solution, brownish-

yellow ; alcoholic solution, bright yellow.

Concentrated H2SO4, dark red ; on dilution,

light red, then bright yellow.

Application.— 1: Diamine FastYeuxjwA.
DIAMINE GOLD (C). An azo colour.

Diamidonaphthylene ^Pnenelol.

disvlphonic acid Phenetol.

1890. Orange-yellow powder, soluble in hot
water. In concentrated HoSOj, \-iolet solu-

tion ; on dilution becomes first green, then
precipitates as brown flocks.

Application.—A direct cotton colour. Dyes
cotton gold yellow from an alkaline salt bath,
wnni f'lum "a sliglitly acid bath. Fast to

washing or slight milling.

DIAMINE GREY G (C). An azo dye-

stuff of the diamine black group. Black

powder. Aqueous solution, dark green-blue.

Insoluble in alcohol. Concentrated H.,S( »,,

bright blue; on dilution becomes slightly

retlder.

Apjilicalion.—Adirect niordant<iye. Dyes
unmordanted cotton st«el-grey from an allsa-

line bath.

DIAMINE GREEN B (C). An azo

dye.

Paranitraniline — AmiJuuaphtholdisulphonic

D ... y acid H.
Benzidtne \. , ,. ,. .

,

^Salicylic acta.

1891. Black powder, giving a dark green

solution in water. In comenti-ated ir.SOj,

violet solution ; on dilution, blackish ppt

Ajiplication.—Adirect cotton colour. Dyes
cotton bluish-green from a salt bath. Wool i»

dyed with addition of sotlium sulphate and
acetic acid. Colour is fairly fast to light,

wasliing, and milling.

DIAMINE GREEN G (C). Reddish-black
powder. Aqueous solution, greenish. Easily

soluble in alcohol to bluish-green solution.

Concentrated H,SOi, reddish-blue solution ;

on dilution, slightly redder.

Ap/yiication.—A direct cotton colour. Dyes
unmonlanted cotton bluish-olive sh'\<les.

DIAMINE JET BLACK Cp (C). A
direct cotton dye, after-treated with bi-

chromate of potasli. Produces deep bhick

shiules on unniordanted cotton or union

material.

DIAMINE JET BLACK 00 (C). An
azo dye.

Apfillcation.—A direct cotton colour. Dyes
cotton deep black from an alkaline salt Iwth.

Is rendered faster to milling by saddening
with bichromate of potash.

DIAMINE JET BLACK RB(C.). Black

powder. Aciueous solution, bluish-red. In-

soluble in alcohol. Concentrated H, SO^,

reddish-blue solution ; on dilution, reddish-

blue ppt.

A />f>lication.—As DiAMiNB Jkt Black (»<•.

DIAMINE JET BLACK SS (C). An
azo dye.

Application and Properties.—v. Diamine
Jet Black 00. May also be azotised and
developed with phenylene diamine or resor-

cinol.

DIAMINE NEW BLUE G (C). An azo

d3'e.

A pplicalion .—A direct cotton colour. Dyes
cotton dull blue from an alkaline salt bath,

tDOol from a slightlv acid bath.

DIAMINE NEW BLUE R (C). An azo

dye. Violet black powilor. Aqueous solu.

tion, bright blue ; aU oliolie solution, bluish-

red. Concentrated H.^SOj. reddish blue

solution ; on dilution, becomes Wolet.

Application.—As Diamin> New Blub G.
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DIAMINOGEN B (C). Reddish -blue
puwiltr. Aiiueous solution, reddish - blue

;

alcoholic solution, blue. Concentrated HjSOj,
bright blue solution ; on dilution, becomes
violet.

Application.—A direct cotton colour, prin-

cipally used as a developed colour. Dyes
cotton grej'ish-blue from an alkaline salt bath.

When diazotised and developed with pheny-

Itne diamine or beta - naphthol, produces a

black. Wool is dyed with addition of sodium
suliihate.

DIAMINOGEN EXTRA (C. ). An azo dye.

Application.—As Diamidogen B.

DIAMINE ORANGE B (C). An azo dye.

Application.—A direct cotton colour. Dyes
cotton reddish orange from an alkaline salt

bath. Wool is dyed with addition of sodium
sulphate and acetic acid.

DIAMINE ORANGE G (C). Brownish-
red powder. Aqueous solution, brown yellow;

insoluble in alcohol. Concentrated H2SO4,
bluish - red ; on dilution, becomes bright

yellow.
Application.—As Diamine Orange B, but

gives much yellower shades.

DIAMINE PURE BLUE(C.). diamine sky
blue (C), Benzo sky W«e(By.). An azo dye.

<A midmiaphthol 6->ilphonic

acid H.
Amidonaphthol sviphonic

acid H.

1S90. Blue-black powder, soluble in water,
with a bright blue colour. In concentrated
HmSO^, blue-green solution, becoming blue on
dilution.

Application.—A direct cotton colour. Dyes
cottcm bright pure blue from a salt bath.

Wool is dyed with addition of sodium sul-

phate and acetic acid.

DIAMINE SKY BLUE FF (C). An
azo dye.

Applicalimi.—As Di.4mine Pukk Blue, but
gives even brighter shades.

DIAMINE RED B (Ber.) (By.) (L.).

Delta-purpurin 5 B (By.) (Lev.). An azo dye.

Bfta-napihthylaminc, ndphonic

Tolidine^ acid F.

^Beta-iiaphthylamiiic sutphonic

acid Br.

1886. Red-brown powder, soluble in water.
In concentrated H.2SO4, blue solution ; on
dilution, brown ppt.

Application.—A direct cotton colour. Dyes
cotton red from an alkaline salt bath.

DIAMINE RED 3B (Ber.) (By.) (L.).

Delta-purpurin 7B (Ber.) (By) (L.). An
azo dye.

<Beta-naphthylamine s-iUphonic

acid F.

Hfta-iiaphthylamiut sulphonic

acid F.

1886. Red -brown powder, soluble in hot
water. In concentrated HjSOj, blue solution

;

on dilution, yellowish-brown solution.

Application.— v. Diamine Red B.

DIAMINE RED N (C). An azo dye.

^Beta-naphthylamine sul-

EthoxylKn'Jdine\' phonic acid Br.

^Beta-7iaphtliylamine svi-

phonic acid F.

1887. Greenish crystalline powder, giving a
red solution in water. In concentrated
H2SO4, blue solution; on dilution, black ppt.

Application.—A direct cotton colour. Dj'es
cotton red from an alkaline salt bath. Dyes
wool from a neutral salt bath.

DIAMINE ROSE BG and GD. 1=90.
Direct cotton reds.

DIAMINE SCARLET B(C.). An azo dye.

. .
^Phenelol.

Beta-naphthol X-disul-

phonic acid.

1889. Reddish crystalline powder, soluble
in water. In concentrated HoSOj, violet

solution, which becomes brown on dilution.

Application.—A direct cotton colour. Dj-es
cotton scarlet-red from a bath containing salt

and Turkey - red oil. Dyes wool from a
slightly acid bath. The colour is very fast

to light, washing and acids.

DIAMINE SCARLET 3B (C). An azo
dye.

Application and Properties.—v. Diamine
SCAELET B.

DIAMINE VIOLET N (C). An azo dye.

<Beta-amidmtaphthol \-sid-

phonic acid.

Beta-amidonaphthol K-stU-

phonic acid.

1889. Black-brown powder, giving a red-

violet solution in water. In concentrated
H2SO4, greenish-blue solution ; on dilution,

reddish-violet precipitate.

Applicaticm.—A direct cotton colour. Dyes
cotton violet from an alkaUue salt bath. Dyes
wool from a neutral salt bath. Fast to light.

DIAMINE YELLOW N (C). An azo
dye.

Salicylic acid.
EthoxybenzidineK^ pi.^.^^

1887. Brownish-yellow powder, soluble in

water. In concentrated H0SO4, violet solu-

tion ; on dilution, greenish-brown ppt.

Application.—A direct cotton colour. D^'es

cotton bright yellow from a bath containing

soap and sodium phosphate.

DIAMINERAL BLACK B, 3B, 6B (C).

Direct cotton dyes, specially suitable for

aftei-treatment with metallic salts.

DIAMINERAL BLUE R (C). A dye o£

similar properties to the above.
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DIAMOND BLACK (By.). Anazodyt-.

Amidosalicylic acid Atpha-naphthol mo)u>-

azo alpha-naph- — siilphoiiic acid

thylamine. N H'.

1889. Blackish-blue powder, giving a blue-

violet solution in water. In concentrated
HoSOj. green solution ; on dilution, violet

ppt.
Application.—An acid-mordant dye. Di'es

chrome-mordanted 1100/ black from an acid

batli, Xvi\ fast t<i light, milling, and acids.

DIAMOND BLACK 2B, F, NG, and NR
(By.) aru similar coluurs.

Diamond brown paste (By.).

Bro«ii paste, slightly soluble in cold water.
Alcohulic solution, brownish -yellow. Con-
centrated HoSOj, brownish-red solution ; on
dilution, becomes bro^raish-yellow.

A/ip/icntion.—An acid-mordant dye. Gives
bro\Mi shades on wool mordanted with bi-

chromate of potash. Used also in calico

prinlinr) with acetate of chrome mordant.
DIAMOND FLAVIN G (By.). An azo dye.

Oxyumidodipheuyl azo salicylic acid.

1891. Dull yellow-brown paste, insoluble in

water. In concentrated H;S04, dark blood-

red solution ; on dilution, yellowish-brown
ppt.

Application. — A mordant dje. Dyes
chrome-mordanted wool orange-j-cllow from
an acid bath. Fast to light and milling.

DIAMOND GREEN (By.). An azo dye.

Amidosalicylic acid azo Dioxynaphthyla-
aljiha-naphthylnminc. mine .'iulphonic acid.

1890. Black powder, giving violet - black
solution in water. In concentrated H.jSOj,

bluish - green solution ; on dilution, tirst

greenish - blue solution, then black - violet

Application.—An acid-mordant dye. Dyes
chrome -mordanted wool dark bluish-green
from an acid bath.

DIAMOND GREEN B {B.) v. Malachite
Grekn.
DIAMOND GREEN G (B.) v. Brilliant

Green.
DIAMOND MAGENTA v. Magenta.
DIAMOND ORANGE (By.) Similar to

Diamond Veli.ow.
DIAMOND YELLOW G in PASTE (By.).

An azo dye.

Meta amidobenzoic acid — Salicylic acid.

1889. Greyish-yellow paste, slightly soluble
in water. In concentrated H.,SOj, reddish-
yellow solution ; on dilution, yellow gela-

tinous ppt.

Application. — A mordant dye. Dyes
chrome-mordanted wool greenish-yellow.

DIAMOND YELLOW R PASTE (By.).

An azo eotnpound.

Orthoamidolmnzoic acid — Salicylic acid.

1889. Brown paste, slightly soluble in water.
In concentrated H.,S<)j, reddish-yellow solu-

tion ; on dilution, limwuisli yellow ppt.
ApjJication.— r. Diimom, Vellow G.
DIANIL BLACK R and CR(.M.). Direct

cotton colours, suitable either for after-treat-

ment with copper salts or diazotising and

DU&lfc' BLACK H W(M.) Specially

suitalile for wool-cotton union material.

DIANIL BLUE B, G & R, 2R, and 4R
(M.). Dianidihu, R. Reddish-blue p.>wder.

Aqueous and alcoholic solution, reildishblue.

Concentrated H.^SOj, bright blue .•solution ;

on dilution, becomes retldish-blue.

A/i/jli'-d'ion.—Similar to the aliove.

DIANISIDINE BLUE (By.) (M.). Xh©
copper salt of an azo dye.

^"""^'^"''<Iieta-naphthol. ^'"^-

1893. Produced only upon cotton fibre.

V. Azo Colours on Cottos.
DIANOL BLACK BROWN (Lev.) Direct

cotton brown, which may be fixed by after-

treatment with K2(-'r2(_)..

DIANOL BRILLIANT RED (Lev). A
direct cotton red.

DIANOL BROWN T, YY, Y, and R
(Lev.). Direct cotton browns, which may l)e

fixed by after-treatment with KjCrjO-.
DIANOL OLIVE (Lev.). Direct cotton

colour.

DIANTHINE (Br.S.) v. Saint Denis Red.
DIANTHINE B v. Erythkosin.
DIANTHINE G v. Ervturo.sin G.

DIAZINE BLACK (K.). Black powder.
Aqueous solution, dirty green ; alcoholic
solution, bluish-red. Concentrated HjSOj,
olive-green ; on dilution, becomes greyish-
green.

Application.—A basic dye. Dyes tanoin
and iron-moriianted cotton deep black.

DIAZINE BLUE B (K.). Brown powder.
Aqueous solution, reddish - blue ; alcoholio
solution, bluish-red. Concentrated HjSDi,
brownish-green solution ; on dilution, becomes
reddish-blue.

Ajiplication.—A basic dye. Dyes cotton

mordanted with tannin and tartar emetic,
navy blue.

DIAZINE BROWN (K.). Greenish-
black powder. Aqueous solution, brownish-
violet ; alcoholic solution, bluish-red. Cou-
ccntrated HjSO^, dark green solution; on
dilution, violet solution, then brownish-red
ppt.

Ap/iliratinn.—A basic dye. Dyes tannin-
morilaiitrd fvllon dark brown.
DIAZINE GREEN (K.). Bluish - bro%vn

powder. Aqueous and alcoholic solution,
bright blue. Concentrated HjSO,, olive-

green solution ; on dilution, greenish-blue,
then reddish-blue.



DIRECT BLUE,

Application. — Dyes tannin - mordanted
cotton dark olive -green.

DIAZO BLACK B (By.). An azo dye.

<Alpha-naphthylamine sid-

phonic acid L.

Alpha-naphthylamine avi-

phonic acid L.

Greyisli black powder. Aqueous solution,

reddish-blue ; alcoholic solution, blue. Con-
centrated HjSOj, bright blue solution ; on
dilution, becomes reddish-blue.

Application.—A direct cotton colour, which
requires diazotising and developing. Dyes
cotton dull grey shades, which become much
darker by diazotising and developing with
bcta-naphthol.

DIAZO BLACK 3 B, G, H, B H N, and R.
Similar (.(ilours to the above.

DIAZO BLUE 3R (By.). Black powder.
Aqueous solution, reddish - blue ; alcoholic
solution, bluish -red. Concentrated H2SO4,
reddish-blue solution ; unchanged on dilution.

Application.—11. DiAzo Black B.

DIAZO BLUE (B.). Similar to the above.

DIAZO BLUE BLACK (By.). Grevish-
blaok powder. Aqueous solution, bright blue.

Insoluble in alcohol. Concentrated H2SO4,
light blue solution ; unchanged on dihition.

Application.—v. Dtazo Black B.

DIAZO BRILLIANT BLACK B (By.).

An azo dye.

, Atpha-naphthylanmie evl-

Tolidine<^ Phonic acid L.

Alpha-nouphthylamine siU-

phonic acid L.

Greenish-black powder. Aqueous solution,

bright blue ; alcoholic solution, bright red.

Concentrated H2SO4, reddish-blue ; on dilu-

tion, blue ppt., which dissolves on further
dilution to a bright blue solution.

Apj'/ication.—v. DiAzo Black B.

DIAZO BRILLIANT BLACK R (By.).

Similar colour to the above.

DIAZO BORDEAUX (By.). Closely allied

to Pri!nuli)ie. Yellow powder. Aqueous solu-

tion, yellow ; alcoholic solution, yellow with
green fluorescence. Concentrated HoSOj,
brown solution; on dilution, yellow ppt.,

which re-dissolves on further dilution.

Application.— 1\ Pkimcline.
DIAZO BROWN G (By.). Black powder.

Aqueous solution, reddish - blue ; alcoholic

solution, brown. Concentrated H2SO4, dark
bluish-green solution ; on dilution, bluish-

red, then brown ppt., then brown solution.

Appliration.— i: Dnzo Black B.

DIAZO BROWN R EXTRA (By.). Similar
colour to the al)Ove.

DIAZO FAST BLACK (M.). A direct

cotton colour developed on the fibre.

DIAZO FAST BLACK H (By.). Similar
to the above.

DIAZURIN B (By.). An azo dye.

< Alpha-naphthylamine stU-

phonic acid L.

Alpha-imphthylamine snl-

phonic acid L.

Greenish-black powder. Aqueous and alco-
holic solution, bluish - red. Concentrated
H0SO4, bright blue solution ; unchanged on
dilution.

Applicaticm,.—A direct cotton dye, which
requires developing. Dyes cotton dull violet,

which is converted into navy blue by develop-
ing with beta-naphthol.

DIAZURIN G (By.). A similar colour to
the above.

DIGALLIC ACID v. Tannic Acid.

DIMETHYLANILINE ORANGE v.

Orange III.

DIOXINE (L.). Gambine B (H.). A
nitroso compound.

Nitroso dioxynaphthahne.

1889. Red paste, insoluble in water. In con-
centrated H0SO4, green solution ; on dilution,

red ppt.
Application. — A mordant dye. Dyes

chrome-mordanted loool brown and iron-

mordanted wool green. Fast to light and
milling.

DIPHENYLAMINE BLUE v. Bavarian
Blue DBF.
DIPHENYLAMINE ORANGE v. Orange

IV.
DIPHENYLANILINE BLUE SOLUBLE

IN SPIRIT (D. & H.). Bavarian Blue
Spirit Soluble (Ber.). A triphenyl carbinol

derivative.

Triphenyl pararosaniline hydrochloride.

1866. Brown powder. Insoluble in water

;

soluble in alcohol. In concentrated H2SO4,
brown solution ; on dilution, blue ppt.

Application. — Principally employed for

preparing alkali and soluble blues. Used a
little in silk dyeing, giving a bright blue in

a slightly acid bath.

DIPHENYL BLUE 2 G, B, and 2 R (G. ).

1899. Direct cotton bluec.

DIPHENYL OBANGE G G and R R (G.).

1899. Direct cotton yellows.

DIRECT BLUE (M.). A direct cotton

dye.

DIRECT OP ONE -DIP BLACKS v.

Blacks, Direct or One-dip.

DIRECT BLUE B (K.). Blue powder.

Aqueous and alcoholic solution, reddish-

blue. Concentrated H2SO4, bright blue

solution ; on dilution, becomes violet.

Application. — A direct cotton colour.

Dyes unmordanted cotton bright reddish-

blue.

DIRECT BLUE 2BX and 3BX (K.).

Similar to the above, but give purer shades.
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DIRECT BLUE B iS.C.L). Au azo .lye.

Dioxy-mi/jhthalrne 8iilphonic

Dianindine '""'''

Alplutnitphlhol stUphonic

acid y W.

1891. Dark green powder, with metallic

lustre. Soluble in water, with a reddish-

blue colour. In concentrated H^SO^, green-

ish-blue solution ; on dilution, violet ppt.

Application.—A direct cotton dye. Dyes
collon klue from an alkaline salt bath.

DIRECT BLUE R (S.C.L). An azo dye.

Tolidiw^.
Dioxy-naphthol sxdphonic acid.

Naphtha/ sulphonic acid N W.

1891. Blue-black powder, giving a violet

solution in water. In concentrated HjSOj,

blue solution ; on dilution, violet ppt.

Application.—A direct cotton colour. Dyes
cotton dark violet from an alkaline salt

bath.

DIRECT BLUE-BLACK B (By.). Black

powder. Aqueous solution, dull reddish-blue

;

alcoholic solution, similar. Concentrated

HvSOj, dull blue; on dilution, becomes red-

dish blue.

Apjilication.—A direct cotton dj'e. , Gives

blue-black shades on unmordanted cotfon.

DIRECT BROWN J (S.C.L). An azo

dye.

Meta-amidobeiizoic acid
X Mtta-phenyleiu

Jifttuphenytetiediamint <f duimtne

y Mela-plienylene

Mctaamklobenzoic acid diamine

1891. Brown powder, giving a yellow-

brown solution in water. In concentrated

HjSOj, brown solution ; on dilution, brown
ppt.

Application.—A direct cotton colour. Dyes
cotton brown from an alkaline salt bath.

May be fixed with metallic salts or diazo-

tised and dL'vrlii]ifd with resorcinol.

DIRECT BROWN R (G.). This is obtained

by ilyeing with J'n/i/cliromiiie li (q.f.) and
devi'lc)|iinj,' witli Mi In/ihetti/l' ne diamine.

DIRECT COTTON COLOURS. A great

number of dycsluirs are now in use which are

distinguished by the common property of

dyeing the vegetable fibres in full shades,

fairly fast to washing, without the aid of

mordants. The first of these substances was
Congo red, which was discovered in 1884 by
Biettiger, hence the whole group, especially

the derivatives of benzidine and lolidine,

which are chemically related to this dyestuff,

are freijuently called the Congo colour.^ or

Bfiizidine colours. The direct cotton coloiu-s

wliich are articles of commerce at flic prtsint

time are, mainly, sulphonates of sodium.

amniuniuDi, or potassium. Most of them are
tetrazo compounds—i.e., compounds which
contain the azo group — N ^^ N — twice in

the molecule.

Like the ordinary azo colours, the t«trazo

colours are produced by the action of diazo-

tised amines on phenols (naphthols) or
aromatic amines on their sulphonic or car-

boxy lie acids ; thus they contain, in addition

to the double chromophoi-ous group Nj, the
auxochromous groups "NHj' or "OH";
or such derivatives, as " NH(CjH5) " or
"OCjHj."
The tetrazo colours are derivatives of

benzidine or lotidine (Congo colours), amido-
atHbene, azoxy diajninen, and various other
diamines. In addition to the tetrazo colours,

a class of direct cotton colours is known,
wliich are either not azo compounds at all,

or the tinctorial character of which is not
due, in the first place, to the azo group.

The dycstufTs of this group are obtained
from compounds, which are prepared by
heating organic bases, notably /jn/a/o/uic/iiie

and metajfj/lidine, with sulphur. In this

way " thio-bases" are obtained, the ohromo-
phorous group of wliich has the constitution

<^jj^C— . The first of these compounds

was primuiine, discovered by A. t;. Green.
Neither primiUine nor a similar colouring
matter, named thioflarin .S, are azo com-
pounds. Several other dyestuffs—e.j., Erika,
cotton yellow R, and in a certain sen.se, also

thiazol yellow—are azo compounds; but un-
doubtedly they possess the same chromo-
phorous group as primuline. so that the azo
group need not be considered as an essential

condition for the colouring character of these
compounds.
The direct cotton colours possess the pro-

perty of forming lakes with the basic colours.

K. Knecht * and G. (ialland t have studied
this reaction, which was first made known in

the case of chryaarnin by the Bayer Co. They
found that only the basic colours form lakes

with tliose dyestuffs, and that the lakes are
decomposed above 70° and even at lower
temperatures.
Use is made of the property to produce

compound shades by first dyeing with a
direct colour and subsequently topping with
a basic colour.

DIRECT GREY B (M.). Dark violet

powder. Aqueous solution, bright blue
;

alcoholic solution, reddish -blue. Concen-
trated H.jSO^, dull blue solution ; on dilution,

reddisli-i>hie.

Applirittion.—A direct cotton dye.

DIRECT GREY G (M.). Is a similar

product.

• Jimrn. Hoc. Dj/ert aiid Cot.. 18S0, p. i.

t Ibid., 1886, p. 14S.
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DIRECT COTTON DYES (for Names of Makers, &c., see Alphabetical Description of Dyes).

Reds.

Atlas Red.
Azo Corinth.

„ Manve B, R.
„ Orseillin.

,, Purpurin 4B.
Benzidine Red.
Benzo Fast Red.

,, Pnrpurins.
Brahma Red.
Brilliant Congo G, R.

„ (Jeranine B, .3 3.

,, Purpurin 5B, R.
Chloramine Red iB, 8B.
Chicago Red.
Cloth Red.
Columbia RedSB.
Congo Corinth B, G.

,, Reds.

„ Rubin.
Cotton Bordeaux.

,, Reds.
Delta-purpurin 5 B, 7 B.
Diamine Bordeaux B, S.

Fast Red F.

„ Red 10 B, 5B, 3B.
B, NO.

Rose, BG, GD.
Scarlet 3 B,B.

Dinnol Brilliant Red.
Dianthine.
Direct Cotton Bed.

,, Red.
„ Scarlet B, G S, R.

Erika B(i, EN, 2GN, 4GN.
Geranine 15, 2G.
Gladiolin.

Glycin Red.
Hessian Bordeaux,
Naphthylene Red.
New Dueet Red.
New Red.
Oxamiiie Maroon.

RedB.
,, Scarlet.

Roscazuiin B, G.
Rosopheiiin Geranine.

Pink 10 B.
Salmon Red.
St. Denis Red.
Stilbene Red.
Terra-cotta F.

ThiaziiieRed RG.
Titan Pink.

„ Red.
,, Scarlet, C, S.

Toluylenc Red.

Oranges and Yellows.
Azo Orange.
Benzo Orange R.

Brahma Orange.
Brilliant Orange G.

,, Yellow.
Chicago Orange G, 2 R, 3 R.
Chloramine Orange.

,, Yellow.
Chlorophenin.
Chromine G.
Chrysamine, G, R.
Clirj'sophenine G, G S.
Clayton Yellow.
Cloth Orange.
Columbia Orange.

, , Yellow.
Congo Orange G, R.
Cotton Orange.

, , Yellow.
Cresotine Yellow.
Curcumin S, S extra, W.
Cureuphenine.
Diamine Fast Yellow A B.

Gold.

,, Orange B, G.
,, Yellow N.

Diazo Bordeaux.

, , Chromine B G.
Diphenyl Citronine G.

Orange GG.RR.
Direct Orange 2 R, T.

,, Yellow AS C, G, 2 G,
R. S, T.

Fast Diphenj'l Yellow.
Hessian Yellow.
Mekong Yellow.
Mikado Cold Yellow, 2G, 4G,

6G, 8G.
„ Orange GO, R 0,

2R0, 3R0, 4R0.
„ Yellow.

Mimosa Yellow.
Nitrophenin.
Orange T A.
Oriol.

Oxamine Orange G.
Oxyphenin.
Polyphenyl Yellow.
Prinniline.

Pyramine Orange, 3G.
Stilliene Orange 4 R.

Yellow 6 G,G.
Sulphanil Yellow.
Thianil Yellow.
Thiazol.

Thioflavin S.

Titan Yellow G, R.
Toluylene Orange G, R, 2 R.
Turnierine.

Greens.
Benzo Dark Green, B, GG.

,, Green, 2B, G.

Benzo Olive.

Brilliant Benzo Green B.
Columbia Green.
Diamine Green B, G.
Dianol Olive.

Direct Green T.
Eboli (ireen.

Oxamine Green M.

Blues.

Azo Blue.

Azo Navy Blue.
Benzidine Blue.

Benzoazurine G, 3G, 5G, R.
Benzo Black Blue G, 5 G, R.

„ Blue2B, 3B, BX, 2R,
4 R, R A.

., Chrome Black Blue B.
,. Cyanine 3 B, B, R.
,, Indigo Blue.

, , Mauve Blue.

,, Red Blue G,B.
., Sky Blue 4 B.

Blue I C R.

, , for half wool.
Brilliant Azurin B, 5 G.

„ Benzo Blue 6 B.

,, Sulphonazurin B.
Chicago Blue 6 B, 4 B, B, R,
2R, 4R, RW.

Chlorazol Blue.

Columbia Blue G, R.
Fast Blue 2 G.

Congo Blue 2 B.

,, Fast Blue B, R.
Diamine Azo Blue R.

Blue 3B, 2B, BX,
BG, B, 6G, 3R.

Brilliant Blue 6.
Dark Blue B.
Deep Blue B, R.
New Blue G, R.
Sky Blue

Diamineral Blue R.
Diamogene Blue 2B, B, Q

extra.

Dianil Klue B, G, R, 2R, 4R.
Dianthine Blue.
Diazo Blue 3 R.

,, Indigo Blue B.

,, Navy Blue, 3 B.

„ Red Blue 3 R.
Diazurine B, G.
Diphenvl Blue 20, B, 2B.
Direct Blue B, 3 B X, R.
Eboli Blue B.

Erie Blue, 2 G.
Glycin Blue.
Heligoland Blue 3 B.
Indaziu'ine 5 G M

.

Metazurine B.



'38 DIRECT COTTON DYES.

Naphthamiiie Blue 2 B, 3 B,

5B, K, 3R.
NuphthazuriiR' '2 B, R.
Naphllivl BhK'2B.
Nrw Toluykiie Blue.

Oxamino 6lue2B.
Pacific Blue B, 4 B.

Paramine Blue.

„ Indigo Blue.

Navy Blue R, 2 R.
Sulphouazuiiii D.
Sulphoncyanin G, G R, 3 R.
Titan Blue.

,, Como.
,, Navy R.

Toledo Blue V.
Toluidine Blue.

Toluylene Blue.

Dark Blue.

Trisulphon Blue B, R.
Zambesi Blue BX, RX.

Puppies and Violets.

Azo Corinth.

„ Mauve B, R.

,, Violet.

Congo Corinth B, G.
,, Violet.

Diamine Violet N.
Diazo Violet R.
Glycin Corinth.

Heliotrope 2 B.

Hessian Brilliant Purple.

,. Purple B, D, N B,

NG.
Violet.

0.\aniine Violet G R, RR,
BBR.

Oxydiaraine Violet.

Trisulphon Violet B.

Browns.
Benzo Black Brown.

,. Brown B, BR, 5R, G,
MBX.

„ Chrome Brown B, BS,
G, 5G, R, 3R.

,, Dark Brown.
,. Nitrol Brown, G, 2 R.

Catechu Brown 3DX, 2DX,
D, 2D, 3D, FDK, FK,
GK, 2GK.

Chicago Brown B, G.
Chloramine Brown G.

Clayton Cotton Brown.
Cloth Brown (reil shade).

,, (yellow shade).

Columbia Brown R.
Congo Brown B, R, V B B.

Cotton Brown A, N, R.
Crumpsall Direct Fast Brown

B, O, M.
Diamine Bronze G.

Brown B,M,V,3G.
,, Catechine B, G.

Cutch.
,, Nitrazol Brown B,

G, B D, R 1).

Diauol Black Brown.
,, Brown VY, Y, R, T.

Diazo Brown (i, R extra, V.
Diphenyl Brown B N, G N,
RN.'RG.

Direct Bronze Brown.
,, Brown R, Y.
,, Cotton Brown G, R.
,, Fast Brown B, 2 G.

Durophenin Bro\ni V.
He-ssian Brown 2 B M, 2 M.
Mikado Brown 2 B, B, G,
3G0, M.

Now Toluylene Brown B,
BBO, M, R,

Paramine Brown C, R.
Pega Brown G.
Pluto Brown R, N B, G G.
Sulphon Brown R.

„ Dark Brown.
Thiazine Brown G, R.
Titan Brown Y.
Toluylene Brown BBO, B,
G, M, R, VO.

Trisulphon Brown G, G G.
Zambesi Brown G, 26.

Blacks.

Benzo Black, S extra.

„ Chrome Black B G N.

Benzo Fast Black.

,, Fast (irev.

„ Nitrol Black, B, T.
Carbide Black U, R.

Chromanil B F, 2 B F, 3 11 F,
RF, SKF.

Columbia Black B, 2B, 2F
extra, R.

,, Chrome Black.

Diamine Black BO, B H,
HW. HO, ROO.

Blue Black E.

GreyG.
Jet Black 00, SS,
Cr, R B.

,, Nitrazol Black.

Diamineral Black B, 3B,
6B.

Black Blue R.
Diazo Black 3B, B, H, R,

R extra.

„ Blue Black.

„ Brilliant Black B, R.

„ Fast Black.

Dianil Black (J, K.
Diphenyl Blue Black.

Direct IJluc Black B, N.

,, Deep Black E.

„ Jet Black G, T,

RW.
„ Grey BR.
,, Triamine Black I! X,

G X.
Grounding Black.

Isodiphenvl Black R.

Nyanza Black B.

Oxaniine Black B R.

Oxydiamine Black A, N,
SOOO.

Paramine Blue Black S.

Pluto Blacks.

Polvphcnvl Black B.

Sulphon lJlack3B, 4BT.
Tabora Black.

Titan Grey.
Triamine Black B, B T.

Union Black B, 2 B, S.

Violet Black.

Zambesi Black B, B B, D F,

R.

DIRECT GREY B (S.C.I. ). An azo colour.

,Dioxynaphthoic sulphonic acid.

'^'°^^'^"*^^Dioxynaphthoic sidphonic acid.

1891. Dark grey powder, soluble in hot

water with a blue-violet colour. In concen-

trated H.iSOj, bluish solution ; on dilution,

blue grey ppt.

Apjilication.—A direct cotton colour. Dyes

cotton grey from a salt bath.

DIRECT GREY R (S.C.I). A similar

colour to the above

^Diox-ynaphthoic sulphonie acid.

'^"'''^'"^'^Xaphthol su/phonic acid X If.

1891. Blue-black powder, soluble in water

with a violet colour. In concentrated H.,S04,

blue solution ; on ililution, violet ppt.

A/i/'ii'-'i'ion—i-. IIIKKCT (iKKV B.

DIRECT JET BLACK R and T (By.).

Direct rcllon oolour.s.

DIRECT ORANGE (Fi.). A direct co«on

dye.
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DIRECT ORANGE 2R (K.). An azo
compound obtained by reduction of Direct
Yellow (K.). 1892. Brown powder, giving
orange-red solution in water. In concentrated
HoSOj, bright blue solution, which becomes
orange on dilution.

Ajiplicalion.—A direct cotton colour. Dyes
cotton orange from a salt bath ; suitable for

leather.

DIRECT RED (Ber.) (By.). An azo dye.

^. ., , , ,
,^Naphthionic acid.

DiamidopnenyltowK. ,r 7 , 1 •

,

f i> J ^J\aphtnionic acid.

1888. Red powder, soluble in water. In
concentrated H0SO4, blue solution ; on dilu-

tion, dark blue ppt.

Application.—A direct cotton colour. Dyes
cotton red from an alkaline salt bath.

DIRECT RED (Fi.). Dark red powder.
Aqueous solution, bright red ; alcoholic solu-

tion, pink. Concentrated H„SOj, bluish-red

;

on dilution, becomes bright red.

Apjilicaticm.—A direct cotton colour.

DIRECT SCARLET R (K.). Reddish-
brown powder. Aqueous and alcoholic solu-

tion, bright red. Concentrated H^SOj, bluish-
red solution ; unchanged on dilution.

Application.—A direct cotton dye.

DIRECT YELLOW (Ber.) (By.). An azo
dye.

_ . . , , , , ,
^Salicylic acid.

DiamidophenyltolvK^ c, , ,. ,^ " " ^balicyltc acid.

1888. Dark greyish-brown powder, giving
a yellow solution in water. In concentrated

H.J SO4, carmine-red solution ; on dilution,

yellow-bro^vn ppt.

Application.—A direct cotton colour. Dyes
cotton \"ellow from an alkaline salt bath.

DIRECT YELLOW (Fi.). A direct cotton

DIRECT YELLOW G (K.). A nitro-

stilbene compound. Produced by the action
of caustic soda on paranitrotohiol stUphonic
acid. 1892. Red -brown powder, giving
reddish -yellow solution in water. In con-
centrated HnS04, cherry-red solution, becom-
ing yellow on dilution.

Apjilication.—A direct cotton colour. Dyes
cotton yellow from a salt bath.

DIRECT YELLOW 2G, 3G (K.). v.

Mikado Gold Yellow.
DIVI-DIVI. This, like myrabolams and

bablah, is a dried fruit. It is produced by
Ca'scdpinia coriaria, and is gro^vn chiefly in
West Indies and in South America. It forms
flattened pods, 3 to 4 inches long, i to | inch
wide, and very thin. The pods are hard and
brittle, brown or black externally, and buff
or yellow in the interior. They contain 20 to

35 per cent, tannin (ellagitannic acid) and
much bro\vn colouring matter. They are
employed to some extent in black dyeing.

DOLOMITE I'. Calciom Carbonate.
DOUBLE ANTIMONY FLUORIDE v.

Antimonv (Sodium Fluoride).
DOUBLE BRILLIANT SCARLET G

(Ber.) (Lev.). Scarlet for silk {isl.). An azo
compound.

1882. Reddish - brown powder, giving yel-

lowish-red solution in water. In concentrated
H2SO4, magenta - red solution ; on dilution,

brownish-red ppt.

Ajjplication.—An acid colour. Dyes imol
and silk yellowish-red from an acid bath.

DOUBLE BRILLIANT SCARLET 3R
(By.) 1: Double Scarlet Extra S.

DOUBLE GREEN SF (K.) v. Methyl
Green.
DOUBLE MURIATE OF TIN v. Tin

(Stannous Chloride).
DOUBLE SCARLET EXTRA S (Ber.)

(Lev.). Double brilliant scarlet 3R (By.),

Brilliant picmceau ^R (By.). An azo dye.

Beta-naphthylamine Alpha-naphtliol sid-

sidphonic acid Br phonic acid N )('.

1882. Brownish -red powder, giving a yel-

lowish red solution in water. In concentrated

H2SO4, magenta-red solution, becoming yel-

low-red on dilution.

Apijjlication.—An acid dye. Dyes wool and
silk scarlet-red from an acid bath.

DOUBLE SCARLET R (Lev.), v. Azo
CocciN 2 R.

DRAGON GREEN. Old name for Mala-
chite Green.
DUNG SALT v. Sodium Arsenate.
DUROPHENINE (Cl.Co.). Direct cotton

brown, tixed with metallic salts.

DYER'S BROOM (Genista ti-nctoria) is used
in dyeing yellow upon leather.

DYER'S WOODRUFF (Asperulatinctoria).

A common English garden plant. May be
employed as a substitute for madder, its roots

containing a small amount of alizarin.

DYES, ACTION OF LIGHT UPON. The
fading of colours under the action of light

has been a frequent subject of investigation,

but the most systematic series of experiments

of which the results have been published

on the point are those of J. J. Hummel.*
In these experiments the various natural and
artificial dyes are classified into groups accord-

ing to their relative resistance to the action

of light.

Each dyed pattern was divided into six

pieces, one of which was protected from the

action of light, while the others were exposed
behind glass for different periods of time in

weather-proof, but not air-tight, cases erected

in an open position with a south aspect.
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The shortest period of exposure, or " fading
period," was about three weeks (May 34 to

June 14, 1892), and a record of the fading
power of this period was kept by exposing
along with the patterns a sjx-cial series of

"standards" dyed with selected colouring
matters. The standards were removed from
the action of the light along with the first

set of dj-ed patterns at the end of tlie first

"fa<ling period" (May 24 to Juno 14, 1892).

The faded standards were then at once re-

placed by a fresh unexposed series, and these
were allowed to fade to the same extent aa
the first, when, a second period of exposure
e<|ual in fading power to the first having
thus been marked off, a second set of the
dyed patterns were removed from the action

The following groups were distinguished :

—

Class 1.—Very Fugitive Colours. I

,, II.—Fugitive Colours.
|

Class V.—Very

of light along with the second series of faded
standards. The latter were again renewed as
before to mark off the next " fading period."
The fourth and fifth sets of dye<l ixtttcrns

were submitted to an exposure equivalent to
two or three "fading periods" in order that
the fifth set migiit have an exposure of about
one year.

The above method was adopted in order to
be able to exiwsc dyed patterns to an e«iual

amount of fa<ling in different years, irrespec-
tive of the time of the year or the condi-
tions of light, moisture, temperature, 4o.
It was rendered necessary in conse<iuenc6
of the practical impossibility of exposing
simultaneously a complete set of dyea
colours.

Class III.—Moderately Fast Colours.

„ rV.—Fast Colours.
Fast Colours.

RED
Class I.—Very Fugitive Colours.

DYES.
NATrR.\L Colouring .M.^ttkks.

I'kiphenvlmethank Colours.
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Clayton Cloth Red.
Cresol Red.
Double Brilliant Scarlet 6.
Emin Red.
Fast Acid Magenta.
Fast Red A.

B.

BT.
Milling Red G.

R.
Naphthol Rubin.
Orchil Substitute N.

» ^^

.SVN.
Phenanthrene Red.
Ponceau 2 S.

Thiorubin.

Direct Cottou Co/ours—
Benzo Purpurine B.

4B.
6B.

„ „ 10 B.

,, Fast Red.
Brilliant Geranine B.

3B.
Congo 4 R.

„ GR.
„ Red.
,, Rubin.

Delta-purpurine .5 H.

7 B.

G.
Diamine Red N O.

Direct Red.
Hessian Brilliant Purple.

Purple B.

., D-

>. N.
Titan Red.
„ Scarlet C.

Natural Colouring Matters.

Barwood (Sn mordant).

Camwood (Al and Sn).

Liniawood (Al and Sn).

Sanderswood (Sn).

VentilagoMadraspatanaiAl and Sn mordant).

Class III.—Moderately Fast Colours.

Indulines.

Rosinduline B.

2B.

Azo Colours.

Acid Colours—
Azo Bordeaux.

,, Carmine BX.
. , Cochineal.

,, Eosin.

Azo Red A.

Anisol Red.
Anthracene Red.
Brilliant .Scarlet G G.

„ G.
Buffalo Rubin.
Ooccin 2 B.

Goccinin.

Cochineal Scarlet 2 R.
-tR.

R-
Crocein Scarlet F X.

„ „ lOB.
„ Red G extra.

„ OG.
„ B.

Crystal Ponceau.
Double Brilliant Scarlet 2 R.

Fast Red 0.

E.

D.
Fast Wool Red.
Granat.
Lake Scarlet G G.

R.
Milling Scarlet.

Naphthol Scarlet.

(Eanthin.
Orchil Substitute.

Palatine Red.
Persian Red.
Ponceau R.

2R.
3R.
4R.
10 RB.

Pvrotin Red.
Scarlet G.

„ B.

„ GR.
„ 2R.

Direct Cotton CoIoutk^
Brilliant Congo R.

-. G.

,
, Purpwin.

Diamine Scarlet B.

Dianthine.
Erica B.

„ G.
Ger.anine G.

2 B.

St. Denis Red.

OxYKEToNE Colours.

Alizarin Maroon (Al and Sn mordant).

Natural Colouring Matters.

Cochineal (Al mordant).

Kermes (Al mordant).
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Class IV.—Fast Colours.

CoLODRii.Tk11"I1EXYLMET11AN

Violamine A 2 R.

Azo Carmine.

Azo Colours.

Acid Culonrs—
Azo Acid Mageuta B.

G.

„ Coccin 2 R.

„ Fuchsine O.

B.

Brilliant Crocein M 0.

., 9B
Chromotrope 6 B cryst,

8B „
10 B „

Cloth Red No OB.
» B.

Coccinin.

Cochineal Red A.
Cotton Scarlet NT.
Crocein Scarlet 3 B.

„ 7B.
„ 3B.
„ AZ.

Fafit Ponceau B.
Milling Red F G G.

FR.
Orseillin B B.

I'alatine Scarlet.

Phcenix Red A.
Ponceau 4 O B.

2(;.

RT..
„ S extra.

6R.
Wool Scarlet R.

UxvKETosE Colours.

Purjinrin (Al mordant).

Natural Colouki.nu Matters.

Lac Dye (Al mordant).
Munjeet ( ,, ),

Class v.—Very Fast Colours.

Azo Colours.

Acid Cotoura—
Chromotrope 2 R cryst.

2B „

Direct Cotton Colours—
Diamine Fast Red F.

OXYKETOSB COLOUR-S.

Alizarin Bordeaux B (Al Sn mordant).
<i

( „ ).

2G{ „ ).

,, (Al mordant).

,, Turkey-Red (Al mordant) on cotton.

Anthrapurpurin (Al mordant).
Flavopurpurin ( ,, ).

Nitroalizarin (Zn mordant).

Natural Colourisu Matters.

Chay Root (.\1 mordant).
Cochineal (.Sn mordant).
Kermes Scarlet (Sn mordant).
Lac Dye (Sn mordant ).

Madder (Al mordant).
Mang-kudu (Al Sn mordant).
Morinda Root

( „ ).

ORANGE AND YELLOW DYES.

Class L—Very Fugitive Colours.

TRIPHENYLMETHANE CoLOtJRS.

Uranine.

Diphenylmethank Colours.
Auramine.

Azo Colours.
Basic Colours—

Chryeoidine.

Direct Cotton Colours—
Direct Orange R

„ RR.
„ Yellow A S 0.

„ rs.
Mimosa Yellow.
Priiuuline Orange.

Torra-cotta F.

Thiazol Yellow.

AcRiDiNE Colours.
Acridine Orange R extra.

NO.
Benzoflavine.

Phosphine.

Nitro Colours.
Aurantia.
Brilliant Yellow.
Naphthol Yellow.

S.

Picric Acid.

Thiobenzexyl Colours.
Primuline.
Thioflavine T.

S.
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Natural Colouring Matters.
Annatto.
Coscinium fenestratum.
Ecodia inelicefolia.

Gardenia Florida.

Saflron.

Tesu (Al mordant).
Turmeric.
Young Fustic (Al mordant).

Class II.—Fugitive Colours.

Azo Colours.
Acid Colours—

Metanil Orange.
Orange R.

,, L
Phenofiavine.

Basic Colours—
New Phosphine O.
Tannin Orange.

Direct Cotton Colourt—
Benzo Orange R.
Cloth Brown R.

„ ,> G.

,
, Orange.

Nitrophenine.
Salmon Red.
Toluylene Brown G.

,, Orange R.

Q'

QuiNOLiNE Colours.

incline Yellow.

Natural Colours.

Flavin (Al mordant).
.Jackwood (Al Sn mordant).
Kamala (Al mordant).
Old Fustic (Sn mordant).
Persian Berries (Sn mordant).
Quercitron Bark ( ,, ).

Tesu (Cr mordant).

Artificial Mordant Dtb,

Anthracine (Cr mordant).

Class III.—Moderately Fast Colours.

Triphenylmethane Colours.
Aurotin.

Azo Colours.
Acid Colours—

Acid Yellow 0.

Azo Flavine S.

Benzo Orange R.
Brilliant Orange G.
Cloth Orange R.

., . G.
Cotton Yellow.

Curcumein.
Dimethylaniline Orange.
Diphenylamine Orange.
Fast Yellow N.
Metanil Orange.

,, Yellow.
Orange G T.

„ H.
„ III,

Primuline Yellow.
Resorcinol Yellow.
Tropaeolin X.

Direct Cotton Colours—
Benzo Orange R.
Brilliant Orange G.
Carbazol Yellow.
Congo Orange G.

» R.
Cotton Yellow G.

,, Orange R.

., G.
Salmon Red.
Toluylene Orange R.

Mordant C<ilours.

Mordant Yellow.

Natural Colouring Matters.

Jackwood (Cr mordant).
Morinda Root.
Weld (Al mordant).

Class IV.—Fast Colours.

Azo Colours.
Acid Colours—

Acid Yellow.
Brilliant Yellow S.

Fast Y'ellow.

Milling Orange O.

„ Yellow.

Direct Cotton Colours—
Chrvsamine R.

„ G.
Chrysophenine.
Cresotine Yellow R.

,. G.
Diamine Yellow U.
Oriol Yellow.

Titan Yellow R.

„ Y.

Mordant Colours—
Chrome Orange.

, , Yellow.
Yellow for wool A F.

AzoxY Colours.
Chloramine Orange.
Diamine Orange D.
Direct Orange 2 R.
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NiTRO C0L0Cl:3.
Palatine Orange.

Hydrazone Colovrs.

Nitrazine Yellow.
Tartrazine.

OXYKETOSE COLOCRd.

Alizarin Yellow A (Cr mordant).
Galloflavin ( ,, ).

Natural Colouring Matters.

Persian Berric! (Cr mordant).
Weld (Sn mordant).

Class v.—Very Fast Colours.

Azo C0LOUK8.
Acid Colours—

Orange G G.

Mordant Colours—
Alizarin Yellow R (Cr mordant

„ GGW(
Anthracene Yellow C (

Diamond Yellow G (

,. R (

Flavazol (

Gambine Yellow
(

Direct Cotton Colovm—
Brilliant Yellow.

Carbazol Yellow

.

Chloramine Yelluw.
Chrvsamine G.

R.

Cresotin Yellow.

Diamine Gold.

Hessian Yellow.

Terracotta R.

Azoxv Colours.
Curcumin S.

Diamine Fast Yellow.
Direct Yellow G.

3G.
Mikado Orange, 3R0.

..GO.
„ Yellow.

,, Gold Vellow2G.
4G.
6G.

OXYKETONE COLOURS.

Alizarin (Sn mordant).

„ S ( ., ).

„ SS( „ ).

S S !S (Sn mordant*.

,, Orange \V (Al and Sn mordant).
Anthrapurpurin (Sn mordant).
Flavopurpurin ( ,. ).

Purpurin ( ,, ).

Natural Colouriso Matters.

Chay Root (Sn mordant).
Flavin (Al and Sn mordant).
Madder (Sn mordant).
Morinda Root

( ,, ).

Munjeet
( ,. ).

Old Fustic (Cr, Al, Sn mordant).
Quercitron Bark ( ,, ).

Sophora Jajioiilra (Al moiilaiit).

NVeld (Cr, Al, Sn mordant).
Xantliaurin.

GREEN DYES.

Class I.—Very Fugitive Colours.

Basic Colours—
Aldehj'de Green.
Capri Green.
Iodine Green.
Methylene Green.
Solid Green S 15.

Kalural Colouring Matters—
Lo-kao.

Class II.- Fugitive Colours.

TrIPH F.NVLM ethane CoLOI R3.

Acid Colours—
Fast Green extra.

Guinea Green B.

„ BV.
Helvetia Green.

Liglit Green S F (blue shade).

,, ,, ,, (yellow shade).

Basic Colours—
China Green.
Ethyl Green cryst.

Imperial Green erj'st.

Methvl Green.
Solid"Green(J(;

., YYO.

Mordant Colours-
Chrome Green (Cr).

Induline and Safbanise CoLouia.

Basic Colours—
Azine Green TO.

Azo Colours.

Direct Cotton Co/ours—
Columbia Green.
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Class III.—Moderately Fast Colours.

Triphexvlmethane Colours.

Acid Colours—
Alkali Green.
Milling Green.
Wool Green S.

Azo Coi.orRS.

Direct Cotton Co/ours—
Diamine Green B.

Mordant Colours—
Azo Green (Cr).

Class IV.

Direct Cotton Colours—
Benzo Olive.

Mordant Colours—
Diamond Green (C'r).

-Fast Colours.

Class v.—Very Fast Colours.

Triphe-Svlmethane Colours.

Mordant Colours—
Cierulein (Cr).

OXVKETONE CoLOnUS.

Mordant Colours—
Alizarin Green S W (Cr).

QrixoxEoxiME Colours.

Mordant Colours—
Dark Green (Fe).

Dioxine (Fe).

(iambine B (Fe).

R (Fe).

Y (Fe).

Naphthol Green B (Ke).

BLUE DYES.

Class I.—Very Fugitive Colours.

Triphenvlmethane Colours.

Jiaaic Colours—
New Victoria Blue.

Night Blue.

Victoria Blue B.

.. R-

„ 4R.

Azo Colours.
Direct Cotton Colours—

Brilliant Benzo Blue 6 B.

Chicago Blue B.

Diamine Blue 6(;.

Diamine Sky Blue.

OxAZiNE Colours.
Basic Colours—

Capri Blue.

Cresvl Blue.

Nile Blue.

New Methylene Blue 6 G.

Acid Colours—
Fluorescent Blue.

GallaniUc Indigo PS.

Safranine Colours.
Basic Colours—

Neutral Blue.

Thiazine Colours.
Basic Colours—

Gentianine.
Methylene Blue B.

New Methylene Blue N.
Thionine B'lue G 0.

Tohudine Blue.

Class II.—Fugitive Colours,

Tkiphenvlmethane Colours.

Acid Colours—
Cyanol, extra.

Basic Colours—
Glacier Blue.

Turquoise Blue.

„ 2B.

Azo Colours.
Acid Colours—

Azo Acid Blue B.

Direct Cotton Colours—
Azo Blue.

Azo Navy Blue.

Benzo Azurine G.

„ 3G.
„ Blue 3 B.

,, Cyanine 3B.

„ ,, R-

„ Red Blue G.
K.

Brilliant Metazurine 00.
Columbia Blue R.

„ G.
Diamine Blue B.

„ 2B.
„ 3B.
„ BX.
„ 3R.

Direct Blue B.

„ Blue Bhick B.

Heligoland Blue 3 B.

„ R-
Indazurine.
Indoin Blue 2 B.

Metazurin B.



146 DYES (BLUE), ACTION OF LIGHT LTON.

Naphthazurine.
Oxamine Blue 3 R.

OxAziSE Colours.
Acid Colours—

Azine Blue.

Basic Colours—
Metaniine Blue B.
Alusearin J.

New Fast Blue F.

H.

SaFRANINE AHD IlTDULINE COLOCRS.

Ba<iic Colours—
Basle Blue.

Diphene Blue.
Indazine M.
Metaphenylene Blue B.

Thiazine Colocr.*.
Acid Colours—

Thiocarmine.

Natural Colocbing Matters.

Acid Colours^
Indigo Carmine.
Indigo Purple.

Mordant Colours—
Logwood (Al mordant).

Class II.—Moderately Fast Colours.

TrIPHENYLMETHANB CoLOUKd.

Acid Colours—
Alkali Blue.

„ 6B.
„ D.

„ R-
Bavarian Blue DBF.

„ DSF.
Hoechst New Blue.
Methyl Blue M B L
Patent Blue A.
Soluble Blue.

Mordant Colours—
Chrome Blue.

Azo Coi.ocrs.
Acid Colotirs—

Blue Black B.

Indigo Blue powder.

Direct Cotton Colours—
Benzo Black Blue C.

„ R.
,, Indigo Blue.

Brilliant Azurine 5G.
,, Sulphon Azurine R.

Blue J C R.
Congo Fast Blue B.

.. K.

Diamine Blue Black E.
Niiphthyl Blue 2 B.

Sulphon Azurine.

,, Cvanine.

,: „ 3R.

O.vAziNE Colours.

Acid Colours—
Callanilic Blue R.

Mordant Colours—
Gallocyanin DH.

Indulise Colours.

Acid Colours—
Fast Blue B.

Induline 3 B.

NN.
Indigen F liquid.

Milling Blue.

Xapiithazine Blue,

Xaphthyl Blue.

Basic Colours—
Indamine Blue N.
Indophenine B.

,, extra.

Paraphenylene Blue R.

'J'oluylene Blue B.

Natural Colouring Matters.

Mordant Colours—
Logwood (Cr, Fe, Cu).

Class IV.—Fast eolours.

Trifhektlmethane Colours.

Mordant Colours— ^

Oallein (Cr).

Basic Colours—
Gentiana Blue 6 B.

Azo Colours.

Acid Colours—
Naphthol Blue Black.

OxAziNE Colours.

MordatU Colours—
Oallamin Blue (Cr).

Induline Colours.

Acid Colours—
Fast Blue 6 B, for wooL
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Class v.—Very Fast Colours.

OxAZINE COLOrKS.
Morclpnt Colours—

Celestine Blue B (Cr).

Thiazine Colours
Mordant Golours—

Brilliant Alizarin Blue G (Cr mordant).

,, R( ,, ).

OXYKETONE COLOURS.
Mordant Golonrs—

Alizarin Blue S (Cr mordant).

„ WX
( „ ).

Alizarin Cjanine Black G (Cr mordant)
G

„ R
(

Indigo Blue S W (

Anthracene Blue W G (

„ WR (

Natural Colouring Matters—
Vat Indigo Blue.

Additional Colours—
Prussian Blue.

BROWN DYES.

Class I.—Very Fugitive Colours.

Azo Colours.
Din-ct Cotton Colours—

Benzo Bro^vn G.

,, 5R.
Cloth Brown (red shade).

Hessian Brown M M.
Titan Brown Y.

Basic Colours—
Chrysoidine AG.

FF.
Leatlier Brown R.

„ V.

AzoxY Colours.
Dirtct Cotton Colours—

Mikado Brown M.

Class II.—Fugitive Colours.

Azo Colours.
Acid Colours—

Acid Brown G.

„ R.
Alkali Brown.
Fast Bro^vnSB.

„ G.
Naphthylamine Brown.
Resorcin Bro^ra.
Sulphamine Brown.

B<"<ic Colours—
Chrome Brown B 0.

,, RO.
„ R.

Leather Brown.
,. O.

Nut Brown.

Direct Cotton Colours—
.\zo Brown.
Benzo Black Brown.

,, Brown.
.. BR.

Benzo Brown B.

„ NB.
Catechu Brown.

DDX.
„ DDDX.

Cloth Brown (yellow shade).
Congo Brown V B B.
Cotton Brown A.

„ N.
Diazochromine B S.

Direct Brown Y.
Hessian Brown B.
Sulphon Bro\vn R.

,, Dark Brown.
Toluylene Brown B.

2B0.
M.

„ R.
,, VO.

Direct Cotton Colours developed—
Diazo Brown G \

.) ,, R ( Azotised and developed
,, ., V ( with Beta-naphthol.

.. ,. Y )

Azotised and devel-
oped with Toluy-
lene Diamine.

Diamine Brown V, azotised and developed
with Phenylene Diamine.

Natural Colouring Matters.
Mordant Colours—

Barwood (Cr).

Camwood (Cr).

Catechu (Cr).

Limawood (Cr).

Sanderswood (Cr).

Ventilago (Cr).

Class III.—Moderately Fast Colours.

Azo Colours.

Zambesi Brown G
„ 2G

Acid Colours-
Azo Acid 3iowa.
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I)iuiiiou<l Brown.
Fast Brown.

Hired Cotton (Jolonrs—
Benzo Dark Brown.
Coneo Brown (J.

., „ R.
Diamine Bronze G.

,, Brown B.

M
Cutch.

Hessian Brown 2 U.

„ 2BN.
Thiazine Brown G.

„ R.

Direct Cotton Colours rh reJoped—
Naphthylcne Violet, azotised and devel-

oped with Sodium Carbonate.

Azoxr C0LOUB3.

Direct Cotton Colours—
Mikado Brown 2 B.

.. B.

„ G.

Natural Coloubino Matters.

Jlordnnt Colours—
Barwood (Cu) (Fe).

Caniwocid (Cu) (Fe).

Sanderswood (Cu) (Fe).

Ventilago (Cu) (Fe).

Class IV. Fast Colours.

Azo Colours.
Direct Cotton Colours—

Direct Cotton Brown R.

Toluj'Icne Brown O.

Natural Ci)tA)URisc. Mattkks.
Mordant Colours—

Cochineal (Cr).

Class v.—Very Fast Colours.

OxvKKTosE Colours
Mordnnl Colours—

Alizarin Bordeaux B
G
GG

,, Brown
,, Maroon

Anthracene Brown
Anthragallol

N.\tural Colouring Matters.

Chay Root (Cr) (Cu) (Fe).

Cochineal (Cu) (Fv).

Lac Dve (Cr) (Cu) !Fe).

Madder (Cr) (Cu) (Ke),

Mang-kudu (Cr) (Cu) (Fe).

Morinda Root (Cr) (Cu) (Fe).

Munjeet (Cr) (Cu) (Fe).

Additional Colours.
Oxidation Colour—

Chromogen L, oxi<lised with Bichromate
of Potash.

BLACK DYES.

Class I.—Very Fugitive Colours.

Azo Colours.

Direct Cotton Colours—
Nyanza Black B.
Tabora Black R.

Acid Colours—
Violet Black.

Class II.—Fugitive Colours.

Azo Colours.
Acid Colours—

Anthracite Black R.
Azo .Acid Black B.

G.
„ Nigrine R.

.Tot Black a.
Phenylene Black.
Wool Black.

Direct Cotton Colours—
Columbia Black 6i

2R

Columbia Black R.
Direct Dee|> Black T.

Oxydiamine Black N.
„ .S(,)00.

Union Black S.

Direct Cotton Colours developed—
Diamine Black B H 1 Developed withBOS Fast Blue l)e-

ROO ) veloper A I).

Diazo Black B 1 ri 1 j -.id.
IT ( Developed wilh Beta-

" pi naphthol.

OxAziNK Colours.

Basic C(^ours—
Cotton Black.

Natural CoLotmisr. Matters.

Mordant Colour.''—
Limawood (Fe).
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Class III.—Moderately Fast Colours.

AZO Coi.ODKS.

Acid Colours.

Acid Black B.

2B.
Jet Black R.
Naphthol Black B.

3B.
tJB.

4R.
Naphlhj'laniine Black.

.. 6B.
„ 4B.

New Victoria Black Blue.

„ II.

„ 5G.
Victoria Black Blue.

B.

C.

5G.

Diifct Cotton Colours—
Benzo Black Blue G.

5G.
R-

„ Black.

„ „ S extra.

Diamine Black H W.
.let Black SS.

00.
Direct Cotton Colours chn loped—

Diazi) Brilliant Black B 1 Developed with

„ ,, RJ Betaiiapluh.il.

Mordant Colours—
Chrome Black (Cr).

Diamond Black G A (Cr).

NU(Cr).
(Cr)

Basic Colours—
Diazine Black.

IXDCLIXE COLOUBS.
Acid Colours—

Brilliant Black E B.
Nigri.sine.

Basic Colours—
Nigrisine T.

Natur.\l Coloueing Matters.

Mordant Colours—
Cochineal (Fe).

Logwood (Cr) (Fe).

Class IV.—Fast Colours.

Azo Colours.

Mordant Colours—
Clirome Black.
Diamond Black.

G A.
N G.

OxYKETo.NE Colours.

Mordant Colours—
Alizarin Black SW (Fe).

Bordeaux B fFe).

„ G (Fe).

Quinalizarin.

Class v.—Very Fast Colours.

OxYKETONE Colours.

Mordant Colours—
Alizarin Bordeaux G G (Fe).

EAU DE JAVELLE '•. Potassium Hypo-
chlorite.
ECHURIN. A mixture of Picric acid and

yifrott',r;„.

ECLIPSE RED c. Benzopurpusin 4B.
EGG ALBUMIN v. Albumin.
ELLAGIC ACID—

C0<
CcH(0H)3
C,i(0H)3 . COOH

This acid occurs in myraholams, divi divi,

and other tannins. It is also produced by
tile action of arsenic acid and some other
oxidising agents on tannic acid, or by the
action of hydrochloric acid on many tannins.

It may also be obtained by the hj'drolysis of

ellagitannio acid.

Ellagic acid is very slightly soluble in

water or alcohol, and quite insoluble in

ether. It produces with ferric diloride a
green coloration, whicli rapidly becomes

blue-black ; but its most characteristic re-

action is the production of a bright crimson
coloxir when treated with nitric acid. An
alkaline solution of ellagic acid is a powerful
reducing agent. -

ELLAGITANNIC ACID (ChH|„0,o).
This substance is very clo.selj' allied to tannic

acid, being produced in an analogous manner
by the decomposition, not of gall or sumac
tannin, but of the tannins of diri divi, myra-
holams, pomegranate, &c. It forms an amor-
phous mass, which is soluble in water or

alcohol. Its aqueous solution gives precipi-

tates with salts of antimony, lead, iron, &c.,

similar to those produced by tannic acid,

whicli latter it resembles in most i-espects.

EMERALD GREEN (By.) v. Brilliant
Green.
EMERY '•• Aluminium.
EMIN RED (Ber. ). Red powder. Aqueous

solution, red ; alcoholic solution, yellow-red.

Concentrated HjSO,, bluish-red ; on dilution,

becomes liright red.
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Application.—An acid dye. Gives bright

crimson shades on wool from an acid bath.

When saddened with fluorchrome is fast to

milling.

ENGLISH BROWN i'. Bismakck Brows.
ENGLISH YELLOW v. Victoria Yellow.
EOSAMIN B (Ber. ). Brownish-red powder.

Aiiia'ous and alcoholic solution, bluish-red.

Concontraled HjSO^, reddish-blue solution

;

on dilution, becomes bright bluish-red.

Application.—An acid colour. Dyea wool
or -li/k bright bluish-red.

EOS INS (various) v. below; v. also

Erythkosin, Phloxin, Rose Benoale,
Cyanosin.
EOSIN A (B.). Eosin (F.), Eosin G (K.),

£o.^inydlowish{Bei.){BT.S.),EosinOOF(C.),
Bonn SJ (L.), Eosin extra (Hi..), Eosin D

H

( I). & H. ), Eosin soluble in water. A phthalein

colour. Sodium or potassium salt of tetra-

brom fluoretcein. 1874. Reddish-blue crys-

tals or brownish - red powder, soluble in

water with bluish - red colour, the dilute

solution having a green fluorescence. In
concentrated HjSO^, yellow solution ; on
dilution, yellow-red ppt.

Application.—Dyes xcool and silk pinkish-

red from a slightly acid bath (silk with a
yellowish-red fluorescence). Dyes cotton mor-
danted with alum or lead, pink. Used also

in making pink lakes for paper staining, &c.

EOSIN BN (B.). Methyl eosin (Ber.),

Safrosin (S.C.I.) (B.) (Br.S.), Eosin scarlet B
(C), Eosin B (L.), Scarlet J, J J, or V (Mo.),

Eosin r>HV(D.kK.), Eosinscarlet BBtxtra
(M.), Lutecienne, Kaiser red. A phthalein

derivative. Sodium or potassium salt of di-

liromdinilrojluorescein. 1875. Brown crystal-

line powder, giving a yellowish - red solution

in water which, when dUuted, shows a green

fluorescence. In concentrated H^.SO^, brown-
ish-yellow solution, which evolves bromine on
heating ; on dilution, brownish ppt.

Application.— v. EosiN A.

EOSIN S (B.). Eosin BB (S.C.I. ), Rose

J B {soluble in alcohol) (S.C.I.), Spirit eosin

(M. ), Ethyl eosin, Primrose (soluble in alcohol).

A phthalein derivative. Potassium salt of
tftrahromflaorescein ethyl ether. 1874. Brown
powder or green crystals, insoluble in cold

water, but soluble on boiling with a cherry-

red colour with greenish-yellow fluorescence.

In concentrated H2SOJ, yellow solution, which
evolves bromine on heating ; on dilution,

brownish-yellow ppt.

.4;);j/ica<ion.—t;. Eosin A. Principallv used

in silk dyeing, producing a yellowish - red

bImiIc with weak fluorescence.

EOSIN J (B). Eomn bluish v. Ervtheosis.

EOSIN 10B(C.) '•. Phloxin.
EOSIN SCARLET >. Eosix BN.
EOSIN SPIRIT SOLUBLE r. Eosin S

an.l I'RiMUMSK (D. & H.).

EPSOM SALTS v. Magnesium Silihate.

ERIE BLUE GG (Ber.). Blue powder.
Aqueous solution, light blue ; alcoholic solu-

tion, reddish - blue. Concentrated HjSO«,
bright blue solution, becoming reddish-blue

on dilution.

Ap]>lication.—A direct cotton dye. Givei
blue shades on cotton or icool. \\ hen after-

wards treated with copper sulphate, the
shade is duller but faster.

ERIKA B (lier.). An azo compound.

Dehydrothiometa-
xylidine

Alpha-naphthol di-

sulphonic acid.

1888. Reddish-brown powder, soluble in

water. In concentrated H0SO4, red solution

;

on dilution, red ppt.

Application.—A direct cotton colour. Dj-es

cotton red from an alkaline salt bath.

ERIKA G (Ber.). An azo compound.

Dehydrothiometa- Bela-naphthol gamma-
xylidine dimilphonic acid.

Application.—r. Ebika B.

ERIKA 4GN(Ber.).
ERIOCHLORINE A, B, B, B B (G.).

Green dves similar to above.

ERIOCYANINE A (G.). A rosanUiue
derivative. .Sodium salt of disulpho acid of
tetramethyldibenzyl pararoaaniline anhydride.
1895. Violet powder. Aqueous solution,

bright blue ; alcoholic solution, reddish-blue.

Concentrated ILjSOj, dirty yellow solution;

on dilution, bright green solution.

Application.—An acid colour, giving bright
blues on woo! or silk. Dyes also on chrome
mordant.
ERIOCYANINE B (G.) is a similar colour,

giving somewhat purer shades.

ERIOGLAUCINE A (0.). A rosaniline

derivative, .immonium sail of telrasulphonic

acid of diithyldiboiiyl diamidotriphenyl car-

binol anhydride. 1890. Reddish-blue powder.
Aqueous and alcoholic solution, lirignt I>lue.

Concentrated H^SO,, light yellow solution ;

on dilution, brownish - yellow, then olive-

green.
Application.—An acid colour. Gives bright

blue sliailc.-; on irool or silk. Dyes also on
chn.Mir , .laiits.

ERIOGLAUCINE RB, B B, B, J, GB
((;, ). Siiml.ii- colours to the above.

ERYTHRIN >•. Orchil.
ERYTHRIN X (B.) v. Ponceau 5 R (M.).

ERYTHHINE -. Prlmrose (D. & H.).

ERYTHROBENZIN. An impure J/n;;.«ra.

ERYTHROSIN iB.) (M.) (C) (1). & H.)
(Br. S.). En^'!u;,.i„ D (C), Erythro^iii B
(Ber.), Pyri^in B (Mo.), Rose B (S.C.I. ),

Soluble Primrose (D. & H.), Eosin J (B.),

Eosin bluish, Iodo<:osin, Dianthine B. A
phthalein derivative. Sodium or potassium
salt of i.ttraiodoAuoreMein. 1876. Brown
powder, giving a cherry-red solution in water.
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In concentrated HnSOj, brownish-yellow solu-

tion ; ou dilution, brownish-yellow ppt.

Ajyplkntioii.—i\ EosiN A.

ERYTHROSIN B B v. Phloxin P.

ERYTHROSIN G (B.). Pyrosin G (Mo.),

lodoeosin G, Dianthine G. A phthalein de-

rivative. Sodium or potassium salt of di-iodo-

flnorescein. 1875. Yellowish-bro\vn powder,

soluble in water, with a cherry-red colour.

In concentrated HoSOj, brownish-yellow solu-

tion, from which iodine separates on heating;

on dilution, yeUow ppt.

Application.—V. EosiN A.

ETHER (03115)20. Sulphuric ether. Is pre-

pared by heating a mixture of 9 parts of

sulphuric acid with 5 parts of 90 per cent,

alcohol to 135° C, at which temperature it is

maintained, alcohol being slowly but continu-

ously dropped into the mixture. The source

of heat is .superheated steam, direct fire being

inadmissible. The vapour produced is con-

densed, and the distillate, after treatment

with lime, is rectified to free it from alcohol

and water.
Properties.—Ether is a colourless mobile

liquid, having a pleasant characteristic smell.

It boils at 35' 0., and evaporates rapidly at

the ordinary temperature. It does not mix

with water, but 10 parts of water dissolve

1 part of ether. Alcohol is miscible with it

in all proportions.

Ether is very inflammable, burning with a

nou- luminous flame. The vapour, mixed

with air, explodes on ignition, and, owing to

its great volatility, great care must be taken

to avoid explosions. The vessels containing

it must be kept away from gas jets and other

lights.

Many organic compounds, notably hydro-

carbons, fats, oils, and resins, readily dissolve

in ether.

.4na?yS!S.—Pure ether undergoes no change

when left in contact with caustic potash for

twelve hours ; if kept cool and added care-

fully it dissolves in concentrated sulphuric

acid without colour.

Ether is sometimes adulterated with petro-

leum tiher. To determine its presence and

approximate amount, Vitali * treats a mode-

rate quantity of cooled ether with concen-

trated sulphuric acid in a graduated cylinder.

The ether is taken up by the acid, and if it is

pure there remains only a homogeneous liquid.

If there remains a supernatant stratum, this

is treated witli a further quantity of sul-

phuric acid in order to find whether its

volume is reduced. A portion of the super-

natant liquid is then removed with a pipette

and tested vnth. a trace of iodine, which

dissolves in petroleum ether with a violet

colour, but with a brownish-yeUow in ether.

Borrigter {Archiv der Pharmacie) mentions

that ether often contains hydrogen peroxide.

'Chi-mical A'eui, vol. liii., p. 69.

151

Such ether liberates iodine from potassium

iodide, and colours potassium hydrate yel-

lowish-brown. On distilUng such ether there

occurs at last an explosion, with the forma-

tion of a white vapour. Aldehyde is always

found if hydrogen peroxide is present. Such
samples, after prolonged treatment with

potash, give no colouration with a fresh por-

tion of the re-agent, and cease to decompose
potassium iodide. In this manner ether may
be purified from hydrogen peroxide, alde-

hyde, and water.

ETHYL ALCOHOL v. Alcohol.

ETHYL BLUE BF (M.). A basic dye,

similar in character to Indamine Blue {q.v.).

ETHYL EOSIN v. Eosm S (B.).

ETHYL GREEN i'. Methyl Greek.

ETHYL GREEN (Ber.) v. Brilliaut

ETHYL PURPLE 6 B w. Ethtl Violet.

ETHYL VIOLET (B.) (L.). Ethyl purple

6B (S.C.I.). A rosaniline derivative.

Hexamethyl pararosaniline hydrochloride.

1883. Green crystalline powder, soluble in

water with a violet-blue colour. In concen-

trated sulphuric acid, brownish-yellow solu-

tion, which becomes green on dilution.

Application.—A basic colour. Dyes loool

and silk bluish-violet from a neutral bath.

Cotton is mordanted with tannic acid and

ETHYLENE BLUE (0.) v. Methylene
Blue.
EXTRACTING v. Cottow (Cellulose).

FABRICS, ANALYSIS OF TEXTILE,
V. Textile Fabrics.

FABRICS, FIREPROOF, v. Incombus-

tible Fabrics.

FADING OF COLOURS v. Dyes, Action

of Light on.

FARINA V. Sizes. „,,...
FAST ACID BLUE B (By.). Reddish-

blue powder. Aqueous solution, reddish-blue

;

alcoholic solution, bright blue. Concentrated

BoSOj, brownish-red solution; on dilution,

becomes reddish-blue, then blue.

Application.—An acid colour. Dyes wool

violet-blue.
.

FAST ACID BLUE R (M.). Violamme R
(M.). A phthalein derivative. Sodium salt

of sulphonic acid of diparaphenitidyl mela-

amidudichlor phenol phthalein. 1889. Dark

violet powder, soluble in water. In concen-

trated HoSOj, dark claret-red solution ;
on

dilution, red-violet solution, then precipitates

as bluish flocks.

Application.—An acid colour. Dyi-s u-ool

and silk Wolet-blue from an acid bath.
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FAST ACID MAGENTA B (Hy.). An
az'> ilvo.

Amhlunaphlhol difndphonic

acid H.Ani/iiif — '

1 )iirk liiown jwwder. Aiiueous solution, bright

re<l ; akoliolic solution, bluish-red. Concen-
trated H._,S< f^, bright red ; on dilution, orange-

red, tlien pink.

Ap/'/i'C'inii.—An acid colour. Uyes wool
anil --''/. niau'eiitarcd from an acid bath.

FAST AfciD PONCEAU (D.&H.). Acid
poii'-i lilt (I), ife H). An azo dye.

Bela-naphlhylamine nwim- _^^ j^^
mlphonic acid '^

Scarlet-red powder, soluble in water. In con-

centrated HjSOj, magenta-red solution ; on
<liUition, brown ppt.

Aiipliailian.—An acid colour. Dyes wool
and nilk scarlet from an acid bath.

FAST ACID RED A (M.). An acid

eolinir.

FAST ACID VIOLET A 2R (M.). Viol-

fiiiiiiii /.'(M.). A phthalein colour. 'Sodium

«i/< of diorthotolylmetaamido phenol phthalein

fulph'mic arid. 1888. Red powder, soluble

in water with a violet colour. In concentrated
HoSOj, yellowish-red solution ; on dihition,

the colour changes to bluish-red, and a preci-

pitate is formed.

.4 p/</ica<ioH. --An acid colour. Dj'es «'oo/ and
silk- reddish-violet. Fast to light and alkali.

FAST ACID VIOLET B (M.). Viol-

amhii /i(M.). A phthalein colour. Sodium
salt oj diphenylmeUxamidu phenol phthalein
sulphonic acid. 1888. Dark \nolet powder,
soluble in water. In concentr.ited HoSO,,
reddish-yellow solution ; on dilution, first

becomes violet, then precipitates as blue
flocks.

.Application.—v. Fast Acid Violet A2R.
FAST ACID VIOLET lOB (By.). A ros-

aniline derivative. Soilium salt of tetra-

ni'lht/l ethylbemyl pararosuniline disitlphonic

acid. 1892. Grey powder, giving a reddish-
violet solution in water. In concentrated
H.jiSOj, orange-yellow solution, which becomes
greenisli yellow on dilution.

Application.—An acid colour. Dyes wool
and fill: violet blue frnni an acid bath.

FAST AZO GRANAT(M.). A brownish

-

red pnwhirid upnii (ntt..M liy padding with
betn-iiujihlhol and dcvc!o])ing with amidoazo
loliiol. (i: Azo Dyes o.n Cotton.)
FAST BLACK (L.). An oxamine deri-

vative, produced by the action of nitroao-

dimithyl aniline hydrochloride upoti metaoxy
di/ih' iiylamine. 1889. Black powder or paste,
soluble in water with a violet colour. In
concentrated H.>S04, black solution, becom-
ing violet-black on dilution.

Application.—A basic dye, suitable only for
cotton. Dyes cotton mordanted with tannin
and iron, black.

FAST BLACK B (B.). Obtaine<l by action

of iodiiim sulphide upon diuit ronaphthalene.

1898. Klaikblue paste, insoluble in water
or alcohol. In concentrated H^SOj, slightly

soluble with a dirty green colour.

ApjJictiiioii. — Dyes cotton direct from a
cold, coMientrated alkaline (cjiustic soda)
bath jet black ; fast to aciils.

FAST BLACK BS (B.) Obtaine.1 by
action of alkali on Font black B. 1894. Blue-
black paste, giving a violet solution in

water.
Application.—Dyes cotton or eitk jet black

direct from a cold, concentrated aijueous

solution.

FAST BLUE (Br.S.) v. Ai.kai.i Ki.ie.

FAST BLUE B (Her.) (By.) (.M.l. A solu-

ble iuduliiic. r. iNnri.iXE.

FAST BLUE FOR COTTON (B.r.) ,-.

New Bi.i'E R (C).

FAST BLUE 2B FOR COTTON iBcr.)

(P.) i: New Bi.ie B (C).

FAST BLUE 6B FOR WOOL (Ber.).

A soluble iiiiiuiine of specially bright and
pure sh.ide. v. I.sdui.ine.

FAST BLUE BLACK (L.). Identical

with, or closelv allii;d to, Fa.it black (L.)

iq.v.).

FAST BLUE GREENISH (B). A solu-

ble induline. i; Ixdii.ink.

FAST BLUE R FOR COTTON (Ber.)

(M.) r. New Bute R (C).

FAST BLUE 2R and 3R (M.) .-. New
Blue B.
FAST BLUE 3R (C). A «.,lublc indu-

line. > Imhline.
FAST BLUE R SOLUBLE IN SPIRIT

(Ber.). An insoluble induline. f. iNDfl-lNE
Spirit Souhi.k.
FAST BORDEAUX (M.) r. Cloth

Red B (O.).

FAST BROWN (M.). Fa.i bromi OXT
(M.). .^n azo ilye.

Xylidine nuinomdphonic^^
«ci'rf Alpha-naphthol.

Xylidine numoatUphonic
acid

1879. Dark bro>vn powder, soluble in water.

In concentrated H0SO4, violet solution, be-

coming red on dilution.

Application.—An acid colour. Dyes trool

and .^ilk brownish - retl from an acid l>ath.

Used also in lake making.

FAST BROWN (By.).' An azo colour.

Xa/ihthionic acid

Xaphthioiiic acid'

1881. Dark brown powder, soluble in water.

In concentrated HjSOj, dark red solution

;

on dilution, dark brown ppt. with dirty
re<ldish-brown solution.

Apjilication.—An acid colour. Dyes wool
brown from an acid bath.

,y>Begorcinol.
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FAST BROWN 3 B (Ber.). An azo dye.

phoinc acid Br " ^IpT^'^^P^thol.

1S8"2. Brown powder, soluble in water. In
concentrated HnSOj, blue solution ; on dilu-

tion, reddish-violet ppt.
Application.—An acid colour. Dyes wool

liroHTi from an acid bath.

FAST BROWN G (Ber.) v. Acid Brown
(D.).

FAST BROWN N (B.) v. Naphthylamine
Kkuwn.
FAST COTTON BLUES v. New Blue

R and B.

FAST COTTON BROWN R (G.) v. Poly-
CUKUMISE B.

FAST GREEN v. Dark Green (B.),

also ilALACHiTE Green.
FAST GREEN (By.). Fast green extra

(By.). Fast green extra blue (By.). A rosani-
liue derivative. Tetramethyldibenzyl para-
roaaniline disulphmiate of soda. 1885. Dark
bluish-green crystalline powder, soluble in

water. In concentrated HjSOj, yellowish-red
solution ; on dilution, first pale then dark
bluish-green solution.

A pplication.—An acid colour. Dyes wool
or silk green from an acid bath.

FAST GREEN EXTRA (By.) v. above.

FAST GREEN J (Mo.) (P.) v. Brilliant
Grekn.
FAST GREEN M (D. & H.). Produced

by the action of aniline upon Muscarin (D. &
H.). 1894. Copper-bro-\vii powder, insoluble
in water or alcohol, but soluble in acetic acid.

In concentrated ILSOj, brownish-violet solu-

tion, becoming orange on dilution.

Application.—A basic colour. Dyes tannin-
mordanted cotton dark green.

FAST MARINE BLUE (0.) v. New Blue
B(C.).

FAST MARINE BLUE RM and MM
(K.) r. New Blue B(C.).
FAST MARINE BLUE GM (K.) i-. New

Bn-E R (C).

FAST MYRTLE GREEN !. U.kuk Green
(B.).

FAST NEUTRAL VIOLET B (C). An
azine colour. Ethyldimethyl ethyl sa/ranine
chloridi:. 1880. Bronzy powder, giving a
reddish-violet solution in water. In concen-
trated HoSOj, reddish-grey solution, becoming
in turn blue, blue-violet, and red-violet on
dilution.

Application.—A basic dye. Tannin-mor-
danted cotton is dyed fast blue-violet from a
neutral bath.

FAST NEW BLUE FOR COTTON v.

Parai'Hexylene Blue R (D.).

FAST PINK FOR SILK (D. & H.) v.

Macd.ai.a Red.
FAST PONCEAU B (B.) v. Ponceau

3RB (Ber.).
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Ponceau S

Beia-naphthol.

FAST PONCEAU 2B (B.)

extra (Ber. ). An azo dye.

Amidoazo benzene di- Beta - naphlkol di-
sidphonic acid sulphonic acid R.

1880. Brown powder, giving a magenta-red
solution in water. In concentrated H.jSO^,
blue solution ; on dilution, yellowish-red.
A pj>lication.—An acid colour. Dyes loool

red from an acid bath,

FAST RED (Ber.) (D. &H.) (Lev.). Fast
red E (B.) (By.), Fast red 8 (M.), Acid car-
moisin. An azo dye.

Naphthionic acid - ^eta-^phthol m/phonic

1878. Reddish-brown powder, giving bluish-

red solution in water. In concentrated H.,S04,
violet solution, becoming red on dilution.

Application.—An acid colour. Dyes loool

red from an acid bath.

FAST RED (L.) (F.) v. Fast Red A.
FAST RED A (B.) (Ber.) (By.) (Lev.)

(C. R. ). Fast red A F (K. ), Fast red (M. ),

Rocdline (D. & H.) (C.) (S.C.L) (G.) (P.),

Brilliant red (Sch.), Cerasine, Orcellin 4,
Raura^ienne, Rubidin. An azo dye.

Alpha-naphthylamine
sulphonic acid

1877. Bromiish-red powder, slightly soluble
in cold water, easily in hot water, with a
scarlet colour. In concentrated H^SOj, violet

solution ; on dilution, yellowish-brown ppt.

Application.—An acid colour. Dyes wool
red from an acid bath.

FAST RED B (B.) v. Bordeaux B (Ber.).

FAST RED BT (By.) (Lev.) (D. & H.).
An azo dye.

Alpha-naphthylamine — , , ^- , n' ^ " smphomc acid S.

1878. Brown powder, soluble in water, with
a magenta - red colour. In concentrated
HjSOj, blue solution, becoming magenta

-

red on dilution.

Application.—An acid colour. Dyes wool

and silk claret-red from an acid bath. Used
in lake making.
FAST RED C (B.). Azorubin (Lev.),Azo

mbin A (C. ), Azo rubin S (Ber.), Azo acid

rubin (D.), Camioisin (B.) (By.), Brilliant

carmoisin O (M. ). An azo dye.

.T , ,, . • , Alpha-naphthol sul-NaphtUomc acid - ^^^^^ ^^.^ ^^

^

1883. Brown powder, giving magenta-red
solution in water. In concentrated HoSOj,
violet solution, becoming magenta - red on
dilution.

Application.—An acid colour. Dyes wool

brownish red from an acid bath.

FAST RED D (B.) v. Aiiaranth (C).

FAST RED E (B.) (By.), v. Fast Rei.

(Ber.).

FAST RED E B (B.) v. Amaranth (C).
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FAST RED NS (By.) r. Amabantu (C).
FAST RED (M.) v. Fast Bed A (B.).

FAST RED PR EXTRA (Ber.). 1899. An
acid ilvi-. ].rM(hii ing crimson shades on wooL
FAST RED S (.M.) v. Fast Rkd (Ber.).

FAST SCARLET B (K.). An azo dye.

Aniithazo beiaene sul-_^ Bela-naphthol aul-

phonic acid phonic acid S.

1879. Red-brown powder, giving a scarlet

solution in water. In concentrated H5SO4,
blue solution, becoming red on dilution.

Aiij'lici.ition —An acid colour. Djes wool
and nilh scarlet from an acid bath.

FAST VIOLET (D. & H.) v. Gallocyanin.
FAST VIOLET BLUE SHADE (By.).

An azo dve. „ , 1 ! 1^Faraiolniame mu-

Alpha-naphtkylamine<^ phonic acid.

^Bela-naphthol sui-

phonic acid S.

1882. Greenish - brown powder, giving a
violet solution in water. In concentrated
HjiSOj, dirty green solution ; on dilution,
violet ppt.

Application.—An acid colour. Dyes wool
bluish-violet from an acid bath. May also

be applied on chrome mordant.
FAST VIOLET RED SHADE (By.). An

,,, '

, , , . ^Sulphanilic acid.
^lphcl-naphthylanune<^^^_^^J^^f^^^_

phonic acid S.

1882. Dark green metallic-looking powder,
soluble in water \vith a violet colour. In
concentrated H0SO4, <iirty greenish-blue solu-

tion ; on dilution, first briglit greenish-blue
solution, then red-riolet ppt.

Application. — v. Fast Violet -Blxje
Sua hk.

FAST WOOL BLUE (G.) v. Alpin«
BUK Ki.i.

FAST YELLOW (B.) (By.) v. Acid
Yeli.ow.
FAST YELLOW (H). Fast ydlou- R (fi.),

Ydlow ir (By.). An azo dye. Sodium salt

of amidouzotoluol disidphonic acid. 1878.

Brownish-yellow powder, soluble in water.
Li concentrated H5SO4, yellowish - brown
solution, becoming magenta-red on dilution.

Apjilication.—An acid colour. Dyes wool
and si/t in acid bath reddish-vellow.

FAST YELLOW (Br.S.) r. Orange 4.

FAST YELLOW G (D. & H.) (K.) v. Acid
YkLI.ow.

FAST YELLOW GREENISH (D.) v. Acid
YkI.I.uW.

FAST YELLOW R (K.) v. Fast Yellow
(B...

FAST YELLOW S (C.) v. Acid Yellow.
FATTY ACID DETERMINATIONS v.

Lri!i:ir\TiM-. O11.S (Analt/sis).

FERRIC SALTS r. Iron.

FERROUS SALTS v. Ieoh.

FIBROIN -. Silk.

FINE BLUE '•. SiiKiT Blue.
FISEIIN '. Fistic (Young).
FIXING AGENTS. This term is applied,

mainly in cotton dyeing, to certain subsliiiiees

employed in converting the soluble com-
pounds used in mordanting into an insoluble

form u/ion the fibre. The fixing agents act
mainly as precipitants ; for example, in mor-
danting cotton with aluminium, the fibi-e,

after impregnation with basic alum solution,

may pass into a " fixing bath " containing
a solution of sodium carbonate, phosphate,
arsenate, or silicate, when insoluble com-
pounds are produced on the cotton.

The acid mordants—tannic or oleic acids

—

{v. MoEDANTS) also require to be " fi.\ed,"

and in this case certain metallic salts are
employed as fixing agents. When cotton is

steeped in tannin scilution, or is saturated
with soap, no actual fixation of tannic or
oleic acid occurs ; on washing the whole
would be removed. By treatment with a
metallic salt solution, however, insoluble

metallic tannates or oleates are produced on
the fibre.

The chief salts used as fixing agents for

tannic acid are compounds of antimony, tin,

and iron, the latter being onlj- applicable for

dark shades on account of the dark colour of

tannate of iron. For oleic acid, aluminium
salts are usually enujloved as fixing agents.

FLASHING "POINT" c. Lubricating Oils.

FLAVANILINE (M.). A quinolin dye.
Hydrochloride of para-amido phenyl lepidine.

1881. Orange-red crystalline powder, giving
a yellow solution in water. In concentrated
H2SO4, pale yellow solution with blue fluor-

escence.

Apjilication.—A basic colour. Dyes tannin-
mordanted cotton \elIow.

FLAVANILINfe S (M.). Sodium salt of
sidphonatedjlaixinitine. 1881. Orange-yellow
powder, soluble in water. In concentrated
H0SO4, colourless solution, becoming yellow
on dilution.

ApjJication.— .\\\ aiid colour. Dyes wool
or silk greenisli-vello«' from an acid iKith.

FLAVAURIlfE. An old yellow dye, allied

to Anii.ixi: ' Ikan"i;e.

FLAVAZOL (Ber.). Closelj allied to, if

not iiUntical with, Gambine Vellow.
Application.—A mordant dye. (ii\-iiig a ,

yellow on chrome-mordanted wool.

FLAVIN '. Quercitron Bark.
FLAVINDULINE (B.). An azine dye.

Obtained liy llioa<ticiM i>i phcnanthrcne quinoM
onorilio-iiniidi'ili/ilmiyl'imine. 1893. Orange-
red powder, giving an orange-yellow solution

in water. In concentrated H.tSOj, bluish-red

solution, becoming )-elIow on dilution.

A/i/ilirrition.—A basic colour. Dyes tannin-
mordanted crillon yellow.

FLAV0PHENI"N (B.) v. Chbysamike 0.
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FLAVOPURPURIN. Alizarin HG, Gl
(B.), Alizarin SDG (M.), Alizarin X (By.),

Alizarin CA (B. A. Co.). An anthracene
derivative. Trioxyanthraquinone. 1876.

Application.—v. Alizarin.
FLAX OP LINEN. Fla.x is the most im-

portant of the bast fibres, and ranks second
only to cotton amongst vegetable fibres in

general utility. The term flax is now usually

applied to the plant, while linen is used to

designate the separated fibre.

Fla.x is produced by various species o£

Linum, of which Limmi usitalissimum is much
the most important. It is an annual, growing
2 to 3 feet high, and of very wide distri-

bution. It is, however, chiefly imported into

Britain from Russia, although the best quality
is produced in Belgium. Flax is still grown
to a considerable, although decreasing, extent
in Ireland.

Linen fibre is obtained from the plant by
the following series of operations :

—

Rippling.—This consists in drawing the
stems through coarse combs to remove the
seeds (linseed). The seeds are subjected to

hydi'aulic pressure, yielding linseed oil. The
dry stem at this stage contains only 20 to 25
per cent, of pure fibre.

Retting.—The bast fibres are cemented to

the woody portion of the stem in such a per-

manent manner that a drastic treatment is

necessary for their separation. The retting

process consists in subjecting the plant to a
putrefactive process, which is carried out in

various ways, which may be distinguished

as

—

(a) Retting in stagnant water.

(b) Retting in running water.

(c) Dew retting.

{d) Special processes.

(a) RfJtinfj in stagnant water consists in

steeping the bundles of dried flax in tanks
until the fibrous portion separates more or

less from the woody core. This is brought
about by a fermentative process said to be
due to a special micro-organism {Bacillus amy-
lobacter). Many other putrefactive processes

are also induced, and the tanks evolve a most
nauseous smell. If care is not taken to stop

the process at the proper time, the fibre itself

is rotted, and, therefore, it is usual to remove
the flax before the operation is complete and
subject it to detv retting.

Retting in stagnant water is chiefly carried

out in Russia and Ireland, and fibre thus
treated lias a dark colour.

(h) Retting in Munning Water.—This occu-
pies from ten to twenty days, and produces a
lighter coloured fibre. The flax is packed
into frames, or crates, and immersed in the
stream of water ; the fermentation, which
sets in after two or three days, being much
less active than that induced by stagnant
water. The danger of "over-retting" is thus

much less. This process JB largely adopted
in France, Belgium, and Holland.

(c) Dew Retting.—As its name implies, this

consists in exposing the flax to the action of

the dew. The fibre is kept moist, if neces-

sary, and turned over occasionally, the pro-

cess occupying six to ten weeks. This
produces the best quality fibre, but is more
costly than water retting.

(rf) Special Processes. — To accelerate the
retting process warm water treatment is

sometimes resorted to, the flax being steeped
in tanks at a temperature of 25° to 35" C.
This warm water retting occupies two days
only, but stains the fibre considerably.

W. Dogny proposes to treat the flax for

twenty to forty minutes in closed vessels with
water at 150° C, and then expose it for

twenty minutes to the action of dry high-pres-

sure steam. This process is said to yield
excellent results under careful supervision.

R. Baur steeps the flax in water until no
further yellow colour is extracted, and then
steeps a second time for two to three daj's in

water containing 3 per cent, of hj'drochloric

acid.

After retting by any process, the fibre is

well washed, and then dried. The quality of
the fibre depends greatly upon the success of

the retting process.

Breaking.—This is the first of a series of

mechanical operations which have for their

object the removal of the woody portion of

the stem as completely as possible.

Breaking is done either by hand or by
machinery, and by means of fluted rollers or

otherwise the brittle woody matter is crushed
into small pieces.

Scutching.—In this the woody matter is

beaten out, the pliable fibre remaining un-

affected.

Hackling consists in combing the fibre to

remove the residue of woody matter and the

short or broken fibre. The combed or hackled
flax, which is technically known as flax-line,

is the raw material of the linen manufacturer.

Tow is the short fibre produced during
hackling, and is used for caiilking the seams
of wooden vessels, &c.

Counts.—In linen yarns the counts indi-

cate the number of leas to the pound. One
lea consists of 300 yards.

Physical Structure and Properties.

Linen difiers materially from cotton as

regards physical structure and properties.

The ultimate fibre cells are 25 to 40 nun. in

length and 0-012 to 0-026 ram. in breadth,

but in flax-line a large number of individual-

fibres are aggregated together to produce a

fibre from 12 inches to 30 inches in length,

the individual fibres seldom being separated.

The chief physical properties of pure linen

fibre are its high degree of lustre, its great
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strcngtli, and ite extreme whiteness. It is a

twiter (-onduclor of heat thau cotton, and

hence linen articles feel colder to the touch

than cotton. Air-dried linen contains from

4 to 8 per cent, of hygroscopic moisture.

Chehicai. Composition.

Raw linen fibre, or fiaxline, contains from

15 to 30 per cent, of'impurities, which con-

sist largely of pectic matters, with some

wax, w.kmIV matter, &c. These are removed

during the" bleaching operations. The pure

fibre consists of cdhdosst, which is indistin-

guishable chemically from that of cotton.

Chemical ProperUes.—Towards reagents

generally linen behaves in a manner simihir

to cotton. In bleaching, it requires longer

and more complicated treatment owing to the

difficulty of remo\-ing the large amount of

iniiniritv which the raw fibre contains.

Linen" is more ditficult to dye than cotton,

protiablv on account of the d"ifference in the

physical structure of the two fibres.

tLOUR V. Sizes.

FLUORESCEIN is Rteordn pklhalein.

Uranin is the sodium salt of Fluorescein.

1871. Fluorescein is a brown powder, insol-

uble in water but soluble in alcohol. Uranin,

yellowish -brown powder, easily soluble in

water with a yellow colour and (in dilute

solution) intense green fluorescence. The
fluorescence is absent in strong solutions.

In concentrated HjSO,, yellow solution with-

out fluorescence ; unchanged on dilution.

A/'/Ji'-alion. — Dyes >i'i- yellow from a

sliglitly acid bath." Chiefly employed for

making Eoaiiis. „ „ - .

fLlJORESCENT BLUE (L-) (S.C.L).

Utiorcin blue. Iris blue (B.). An oxamme
derivative. Ammonium sail of tdrabrom

rt-iorufn. 1880. Brownish -red paste, with

green lustre, giving a violet solution in water

with a green fluorescence. In concentrated

H„S( )4, the dry colour gives a blue solution :

on dilution, first violet solution, then brown

precipitate.

Aj'jjiicaiion.—Dyes sillc blue with a brown-

ish fluorescence. Used also in preparation

of ortlio chromatic photographic plates.

FORMALDEHYDE, H. CHO. Formalin.

/^rt;)fir'i/i'o/i.— Formaldehyde is prepared

by jwssing a stream of air mixed with methyl

afcoliol vapour over a heated copper spiral.

Tiie vapours yield on condensation a liquid

containing .SO to 40 jwr cent, of formaldehyde.

On evaporating, the solution liccomes more

concentrated, with comparatively little loss

of formalin.

Properties.—The aqueous solution of for-

malin has a penetrating smell and reduces

amnioniacal silver solutions with the forma-

tion of a silver mirror. It combines with

ammonia to form hexamelhyleneamine—

6H. CHO -h 4NH, = (CH.),N, -I- 6H O.

On evaporating a concentrated solution of

formalin it polymerises to solid parajormal-

dehvdt (H.CH'O)..
. .

H. Silbermann* sUtes that, after weighlma

sonplcd silk can be dyed a full black with

logwood by treating the silk for two hours in

a bath with 3 per cent, commercial formalin,

and subsequently dyeing with logwood m a

soap bath.

A,ial!,.'is.—F. C. J. Birdt takes advantage

of the action of ammonia on formaldehyde (as

shown in the above equation) to produce

hexamethyleneamine for the iiuantitative

estimation of this substance.

(1) Titrate the solution with slandanl am-

monia, using rosolic acid to indicate the end

of the reaction.

(•2) Add excess of swndard ammonia and

titrate back with standard a<id.

(3) Add excess of ammonia, evaiwrate to

drvniess, and weigh the hexametlivU-neaniine

formed, calcuL»ting the formaldeliyde from

the above equation.

These methods are only accurate wlien

acetaldehvde and acids are absent.

G. Rom'ijnt recommends the following pro-

cess, based on the property fornialdehyile

exhibits of combining witli |>ola.s.-^iiuii cyanide

when solutions containing these substances

are mixed. The addition product can reduce

alkaline silver nitrate solution in the cold,

but if the solution be kept acid with mtrio

acid then, when the aldehyde is in excess,

one molecule of formaldehyde combines with

one molecule of potassium cyanide, the excess

of the latter precipitating silver cyanide from

the silver nitrate present.

FORMALIN V. FORMALDKHTDE.
FORMYL VIOLET S 4 B (C. ). Acid riolet

6 B (G.), Acid violet 4 B extra (By.). A roe-

aniline derivative. Acid sodium salt o/letra-

ethyldifienzyl jjararosaniline disulj>honic acid.

1890. Bluish-violet jxiwder, soluble in water.

In concentrated H.pi\, orange-\ cUow solu-

tion, becoming olive-green, then gr«en, and

finally blue on dilution.

ApiJicalion.—.\n acid colour. Dyes irooJ

bluish-violet from an acid bath.

FORMYL VIOLET 6 B, 8 B. and IDE
(C I arc similar prtxiucts to the alwve.

FREEZING MIXTURES. When matter

passes from the solid to the liquid stale a

large quantity of lieat is absorbed, and this

fact is taken advantage of for the purpose of

obtaining artificial cold.

The sul>stanccs used should be in a com-

paratively tine state of ilivision, the mixing

should take place quickly, and the mixture

must be placed in vessels ha\-ing little con-

ducting power.
• Joum. Soc. Ckem. Ind . 1S97, p. 13».

» Phann. Joiim., 1S96, vol. Ivii., pp. 208-271.

tJmrn. Soc. CkeiK. Ind., 1S9T. p. SCT.
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The following freezing mixtures are readily

prepared and cause a considerable reduction

ot temperature :

—

2 parts of ice and 1 part of salt ;

5 parts of commercial hydrochloric acid and
8 parts of crystallised sulphate of soda;

equal parts of crystallised ammonium ni-

trate, soda crystals, and water.

FRENCH GALLS v. Gallnuts.
FUCHSIA (S.C.I.). Methylene violet SEA

and SEA (M.). An azine derivative. Di-

methyl safranine chloride. 1887. Black
powder, slightly soluble in water, with a red-

violet colour. In concentrated HoSOj, green
solution ; on dilution, first blue, then violet-

red.

Application.—A basic colour. Dyes tannin-

mordanted roiloii reddish- violet. Used prin-

cipallj" ill rnlii.o printing.

FUCHSIACINE. An old name for impure
MAGENT.i.
FUCHSINE (B.) (By.) (C.) (L.) (D.) (K.)

(D. & H. ) (M.) (0.) 1'. Magenta.
FUCHSINE S (B.) v. Acid ^UGENTA.
FUCHSINE ACIDE v. Acid Magenta.
FUCHSINE SCARLET. A mixture of

Magent'i and Aiiramine.

FULLER'S EARTH is an argillaceous

earth, usually of a greenish-brown or alate-

blue colour occurring in Surrey, Kent, Bed
fordshire, and elsewhere. It may be regarded
as a hj-drated silicate of alumina. It is

found in beds in association with the chalk
and oolite. Occasionally it is nearly white
in colour. Its specific gravity is 2 0, and it

is very soft and possesses an earthy fracture

and a dull appearance. It falls to pieces in

water, but does not become plastic. Fuller's

earth adheres to the tongue very slightly, and
has a greasj' feel. It possesses the power of

ibsorbing grease or oil in a remarkable degree.

It is used in the fulling or cleansing of cloth.

FUR V. Wool.
FUSEL OIL V. Amtl Alcohol.
FUSTIC. Old Fmtic, Yellow Wood. This

is much the most important of the natural yel-

low d3'esturt's, being still largely used in wool
dyeing. There appears to be no record of the
actual date of the introduction of old fustic to
European d\'es, but it was certainly in use
about the end of the seventeenth century.

Origin.—Old fustic is, or has been, also
known under the various names of Cuba wood,
yellow wood, yeUow Brazil wood, and dyers'

mulberry. It is the heart wood of the tree
variously called Morn<i tinctoria or Madura
tinctoria ; natural order, Urticacece. This
tree, which grows in tlie West Indies, tropi-

cal America, and India, has oblong taper
leaves and an edible fruit. It grows to a
considerable size, often attaining a height of
from 50 to 70 feet, and, in addition to its use
as a dyestuff, the wood is sometimes employed

in cabinet work. It is imported in small
logs, and is hard, and of a brownish-j'ellow
colour. Several qualities are distinguished,

the distinctive names usually indicating the
district of exportation—viz. , Cuba, Tampico,
Carthagena, Jamaica, &c. Cuba fustic is tlie

most esteemed variety.

Colouring Matters in Old Fustic.—The
colouring matters contained in fustic were
first investigated bj^ Chevreul,* who isolated

two distinct compounds, to which the names
Morin or moric acid and Maclurin or mori-
tannic acid were later given by Wagner,t
Hlasiwetz and Pfanndler X have also investi-

gated these products. Morin or moric acid
is the principal colouring matter. When
pure it forms pale yellow lustrous needles,
having the composition C12H8O5H2O. It is

insoluble in cold water, but dissolves slightly

on boiling. It is easily soluble in alcohol or
alkalies. When fused with caustic potash it

yields phloroglucin, which is also one of the
products obtained by like treatment from
quercetin {v. Quercitron Bark). There are,

indeed, many points of resemblance between
morin and quercetin, and in all probability
there is an intimate chemical relationship
between the two colouring matters.

Maclurin, or moritannic acid, has the com-
position CisHjoOe (possibly CisHjOgHoO).
When pure it forms pale yellow needles, and
is easily soluble in water, alcohol, or ether.

An interesting decomposition is brought
about when maclurin is heated with zinc and
sulphuric acid. A red colour is developed,
which rapidly changes to orange, the solution

then containing phloroglucin and machromin.
'

Machromin is soluble in water with a
yellow colour, which changes to blue by
atmospheric oxidation. Ferric chloride pro-
duces a brilliant purple coloration. Concen-
trated sulphuric acid dissolves machromin
with an orange colour, the solution beeonnng
green on heating.

The diazo benzene compound of maclurin
is sold commercially under the name of
" fustine," or " wool yellow."
Commercial Preparations of Fustic.

—

Fustic, like logwood, is sold as chipped or
rasped wood, and as a solid or liquid extract.

After chipping or grinding, the wood is

usually "matured" or "aged" in the same
way a-i logwood

—

i.e., it is spread in layers

on a floor, and, after being well moistened,
it is allowed to remain several weeks, the

mass being re-mixed at intervals.

In the case of logwood, the essential act ion

of the ageing process is the oxidation of

hdematoxylin into haimatein, but no similar

change takes place in the case of fustic, and

* Lecous de Ctiemie Applique A la Teinture, vol. ii.,

p. 160.

t Journ. .fur Pratt. Chem., vol. ii., 1882.

t ilnn. der Chem. und Pharm., vol. cxxvii., p. 35L
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tiie only l)encfit the process appears to confer
is the somewhat incidental one of thoroughly
soaking tlie wood and thus rendering the
colouring matter more susceptible to extrac-

tion in the dyebath.
Fii'lic t.clraclti are manufactured in the

same way as logwood extracts (r. LoowoOD).
The lii|uid extract is usually said to be of a
strength of 51° Tw., but consisting as it does
of a lower layer of insoluble morin, upon
wliich rests a pasty solution of maclurin, the
true specific gravity is not easy to determine.

The Kxamination or Fustic Extract.

Fustic extract is often adulterated with
dextrin, molasses, zinc sulphate, glycerine,

starch sugar, alum, turmeric extract, aniline

dyestuffe, and alizarin orange.

The presence of large quantities of zitic

sulphate manifests itself by the turbidity of

the solution. The determination of small
quantities of zinc sulphate is more difficult,

and the ash of the extract brought to a white
heat will often cause errors. Extracts which
contain zinc will, in feebly acid or neutral
dj'e-baths, cause the material to become
streaky, owing to the separation of a zinc

lake. Pure extract of fustic dissolves in

water in the proportion of 1 to 300, with »
light yellow colour.

L. Bruhl * gives the following methods
for the examination of fustic extract :

—

Zinc sulphate is determined by drying the
extract, then gently charring and extracting
the finely-powdered mass with dilute boiling

nitric acid. The solution is then tested for
zinc.

Alum may also be tested for in the nitric

acid solution.

Tlie determination of extract of turmeric is

based upon the property of this extract to

dye wool directly without a mordant, which
property fustic does not possess. Tlie beat

material for these tests is tcell-scoured woollen
cashmere ; any fat present will act as a mor-
dant. 1 grm. of the extract is dissolved in

50 c.c. hot water, diluted with half a litre of

cold distilled water, and poured into a porce-

lain dish. The cashmere is then entered, the
liquid is brought to the boil in a quarter of

an hour with constant stirring, and after

boiling five minutes the material is taken out
and well washed. If then its colour is pure
white, no trace of turmeric was present. If

the colour of the tissue is yellow, then adul-

teration with turmeric or aniline dyestuffs lias

taken place. The cashmere is extracted with
alcohol, and the latter evaporated to a few
c.cm. A part of it is used for testing for

aniline dyestuffs possiblj' present ; if there
are none only the adulteration witli turmeric
is possible. To make sure, however, in cases

'Journ toe. Dyeri and Cot., 1880, p. VH.

of suspected adulteration with alum, in which
case fustic would dye directly, the following
reactions are carried out :

—

Reagent.
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cent, of adulteration, while poor qualities

may contain as much as 40 per cent.

For the production of fustic extract pure

fustic is not generally employed, but a mix-

ture of about 95 per cent, fustic and 5 per

qviercitron bark. As the best fustic yields at

most only 15 per cent, solid extract, while

quercitron bark often gives 30 per cent, solid

extract, it follows that most commercial

fustic extracts offered as pure contain from

the beginning 10 per cent, admixture.

Havres, as well as German, extract works
generally use for "best" quality the following

composition :

—

1000 litres extract of fustic, 6V6) dry

Consequently, the dry extract of 753 kilos,

contains 78 kilos, of adulterants, or 10 per

cent, of admixture. If it is now considered

that the fustic extract from the commence-
ment contained 10 per cent, quercitron, the

total adulteration contained in "best" ex-

tract would amount to about 20 per cent.

Determination of the Amount of Colouring

Matter in Fustic Extract.—10 grms. of the

extract, dried at 110°C., are extracted with
absolute alcohol ; the remaining insoluble

matter consists of extractive substances which
contaminate the extract. Ite alcoholic solu-

tion is mixed with three-quarters its volume
of hot water, whereby the morin is almost
completely precipitated. The precipitate is

washed several times with hot water, and the

washing water added to the filtrate. On
evaporating the latter to one-half its volume
a large quantity of the maclurin separates

out, and the remainder on the addition of

hj'Jrochloric acid. The total weight of morin
and maclurin thus obtained, after drying at
100° C, constitutes the percentage of dycstuff

contained in the extract. The method is

sufficiently correct for technical purposes.

Dteing Properties of Mown and
Maclurin.

As has been already noted, these two colour-

ing matters both exist in old fustic and its

extract, and since they behave very differently

in dyeing, the following brief summary of

their properties will be of interest.* The
experiments were made with the pure colour-

ing matters :—(1) Neither morin nor Maclurin
are easily affected by oxidising agents, which
probably accounts for the fact that the dyeing
power of fustic which has undergone the
"ageing" process is not at all increased

thereby.

(2) With chromium mordant, morin pro-

duces fuller and brighter shades than maclurin,
the former being yellowish-olive-green, and

* Gardner's Wool Dyeing, vol. ii.

the latter drab in colour. The presence of

chalk in the dye-bath has little influence

upon the result.

With aluminium mordant, again, the morin
alone is useful, giving a bright orange-yellow

colour, whereas madurin gives only a pale

drab. The presence of a calcium salt in the

dye-bath is, however, essential t.o the pro-

duction of the orange-yellow shade, and it

appears to be a normal constituent of the

morin-aluminium colour lake.

On the contrary, with iron mordant^ mac-
lurin is much the more valuable of the two
colouring matters, giving the olive - green

shade which is produced by old fustic with

this mordant, whereas morin yields light

browns only. With this mordant, as with
aluminium, the addition of a lime salt to the

dye-bath is necessary.

Maclurin behaves in many respects like a

tannin matter, giving a, precipitate with

glue or gelatine and a strong coloration with

iron salts. It is a somewhat powerful acid,

decomposing carbonates or acetates, and
dissolving metallic iron with considerable

facility.

Application.—Fustic is the most important

of the natural yellow dyes. It is mainly

used in wool dyeing in conjunction with
chrome mordant, with which it yields brown-
ish-olive or old gold colours. It forms a con-

stituent of a large series of brown, olive, and
other compound sbades, and is added to log-

wood blacks to neutralise the bluish tone of

the logwood.
FUSTIC, YODNG.—This dycstuff, which

is now practically obsolete, is the wood of

Bhus cotinus, a species of sumac tree grow-

ing principally in the West Indies, but also

in Southern Europe. The wood is imported

in the form of small logs and branches, which,

after being rasped or ground, are used in the

same manner as other dyewoods. Young
fiistic is of much greater antiquitj- as a dye
than the now much more important old fustic,

and the use of the terms "young" and
"old" in connection with these woods is

irrationa:! and misleading, since there is no
connection, botanical or otherwise, between
them.

Colouring Matters of Young Fustic.—Since

the leaves of Bhus cotinus constitute one

variety of sumac, young fustic contains, as

might be expected, a large amount of tannin

matter. It is also said to contain three

'

colouring matters—one yellow, one brown,

and one red. The yellow colouring matter

was isolated by Chevreul, who gave it the

name of fustin, subsequently changed ft)

fisetin. It may be prepared by extracting

the ground wood with boiling water, from

which the colouring matter is precipitated

by basic acetate of lead. The lead compound
is decomposed by dilute sulphuric acid, and
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the solution, after filtering off the leml sul-

phate, is evaporated to crystallisation. The
crude product may lie purifie<l l>y re-crystal-

lisation from dilute alcoliol.

Applicrilion.—Young fustic is now practi-

cally olisoltte. With tin mordant it produces
bright reddish-orange shades on wool, which
are, however, vcrj' fugitive to light.

FUSTINE (Wood & Bedford) v. Patent
Fdstike, also FrSTic. '

GALENA V. Leal.
GALLACETOPHENONE v. Ai.izarin

Yki.i.ciw C.

GALLAMINE BLUE (G.) (By.). An ox-
amiiic derivative, obtained by the action of
nilrom dimethylaniliiit on gailamitiic acid.

1880. Grey paste, soluble in water with a
grceiiisl) colour. In concentrated H.jSO.,
puri)lish-blue solution ; on dilution, deep reel.

Ajijilication. — A mordant dye. Dj'es
chriirne-mordanted wool blue.

GALLANILINDIGO P (D. & H.). Pro
duccii by the action of aniline upon the con-
densation product of nitroso dimethylanHine
witli tnnnin-nnilide. 1890. Blue paste with
coppc ly lustre, insoluble in water. In con-
cent rated H.^SCJj, reddish-violet solution ; on
dilution, yellowish-red.

Ajijilication. — A mordant dye. Dyes
chrome-mordanted wool blue.

GALLANILINDIGO P S (D. & H.).
Ammonium salt of sulphonic acid of previous
dye. 1891. Coppery blue paste, soluble in

water. In concentrated IL,S04, violet solu-

tion, Ijecomiug yellowish-red on dilution.

Ajijilicatio7i.—An aeid mordant dye. Dyes
wool blue from a slightly acid bath. May be
used witli or witliout elirome mordant.
GALLANIL GREEN (D. & H.). Solid

gretn (»' (I). & H.). Action of nitric acid on
CiftUanilindigo. 1895. Black-brown-lmmzy
powder, slightly soluble in water with a
bluish -green colour. In concentrated HoSOj,
cherry-red solution ; on dilution, brown ppt.

Apjiiication. — A mordant dye. Dye8
chrome-mordanted wool green.

GALLANIL VIOLET B S (D. & H.).

Action of nilroso divKthylanilinf on tannin
anilide and combination of tlie product with
sodinmhimiljihite. 1889. Black liquid, slightly

soluble in water with a blue colour. In
concentrated H^SOj, grej'ish-red solution,

becoming dull claret-red on dilution.

Aj'/ili'ii/ion. — A mordant dye. Dyes
clnomemordanted wool reddish-purple.

GALLA2IN A (D. & H.). Oxicfation of

the condensation product of Oallocyanin with
lif III. niijihlhol suljihonic acid S. 1893. Brown
paste, soluble in water with difficulty. In
concentrated H.jSOj, blue solution ; on dilu-

tion, blue ppt.

Ajijilication. — A mordant dye.
chrome-mordanted wool blue.

Dye»

GALLEINE (D. & H.) (By.) (Fi.). Gathmt
A (.\1.), Gaileine W (B.), Alizarin violet,

Anthracene riolet. A phtlialein derivative.
Oxidation product of pyroijallol jililhaiein.

1870. Violet |>a.ste or (Uirk green metallic
crystalline powder, sliglitly soluble in cold
water with a scarlet-red colour. In concen-
trated H.jSOj, reddish-yellow solution; un-
changed on dilution.

Apjiliialion. — A mordant dj-e. Dyes
chrome inordante<l ipoo^ or «/i violet. Used
in making Cofrn/eine,

GALLIC ACID. Trio.i-yben-.nic acid.

nooH rfi> .'

(2)

(3)

,COOH (5)

Gallic acid is prixluced by the hydrolysis of
tannic acid, a decomposition which may be
brought about either by fermentation or by
heating with dilute acitls or caustic alkalies.

It may also be reailily obtained synllietioally
from benzene or toluene.

Gallic acid is always found in small quan-
tities in gall-nuts and sumac, and is probably
there produced by the decomposition of
tannic acid. It also exists in tea. It forms
colourless, triclinic crystals, which become
anhydrous when dried at 100° C. It decom-
poses at about 215° with formation of (princi-

pally) pyrogallol (pyrogallic acid).

CeHj
I (x)OH

~ C8H,(0H), + CO^

When heated quickly to 250°, mdatiailic acid
is the chief product. Heate<l to 140° with
sulphuric acid, rujigallic acid (hexaoxyanthra-
quinone), Cj^HgOg, is formed, while a mixture
of gallic and benzoic acids, or of gallic acid,

phtlmlic acid, and zinc chloride, under the
same conditions, yields anihragallol, C.^H^M,
(anthracene brown). Both rutigallic acid and
antliracene bro«Ti are brown dyestuffs belong-

ing to the anthracene (alizarin) series.

(Jallic acid is soluble in l.SO parts of cold or
3 parts of boiling water, also in 4 parts of
alcohol, or 40 parts of ether. Its aqueous
solution has an astringent taste and a slightly

acid reaction ; it reduces sjvlts of silver and
gold with precipitation of the metal, and has
a sligl^t reducing action on Fehling's solution.

It is a mono-basic aeid, .and forms easily cry-

stalline salts. Solutions of the alkaline

gallatcs, like all alkaline salts of phenols,

absorb oxygen with great avidity and become
brown.

Ferrous salts produce a white precipitate

with gallic acid in concentrated solution, this

rapidlj" liecoming blue, and depositing a
black precipitate on exposure to air. Ftrric

sails produce at once a blue precipitate which



GENTIANA BLUE 6 B. I6!

partially dissolves in excess of the reagent,
proihicing a green solution.

Tartar emetic gives a white precipitate of

antimony gallate.

Gallic acid is of little value in dyeing since

it is only absorbed to a very slight degree by
cotton. It also lacks the property of chang-
ing skin into leather, giving no precipitate

with gelatine or albumen, nor with organic
bases or starch.

Gallic acid is employed to a considerable
extent in the making of certain coal-tar dyes—e.g., gal/eiti, gallocyanin, and anthracene
hrown. It is also used in photography and
medicine.

GALLIPOLI OIL v. Olive Oil.

GALL-NUTS. These are distinguished as

Oak galls and Chinese galls.

Oak Galls are produced by the puncture
of the female gall-wasp, Cynips gallce tinc-

torial, on the young buds of the small branches
of certain species of oak (Quercus infectoria).

In the puncture ovoB are deposited, round
which an excrescence rapidly forms, this con-
stituting the gall-nut. The insects gradually
develop, and, on reaching maturity, puncture
the gall-nut and escape. If gathered before
the pimcture takes place the galls are bluish

or greenisli in colour, and are the richest in

tannic acid, the punctured galls being white or
yellow in colour and much lighter in weight.
Gall-nuts are approximately spherical and
from 10 to 20 millimetres in diameter. The
best variety are the so-called Aleppo galls,

which are largely obtained from Persia ; those
from Turkey and the Leimit are somewliat
inferior, and /(a/jaK,i^rencA, and German galls

contain considerably less tannic acid, the
amount of which, in different varieties of

galls, varies between 25 and 77 per cent.

Chinese andJapanese Gail-Nuts.

—

Chinese
galls are produced upon the tender branches
of Rhus semialala, a species of sumac, by the
insect Apihis Chinensis. They are light in

colour, hollow, and very irregular in shape,
with pointed protuberances. They are con-

siderably larger than oak galls, but the
external walls being tliin they are somewhat
lighter.

Japanese galls are similar to Chinese in

appearance, size, and weight. The3' are pro-

duced upon lihns japonica or E. Jaranica,
and are considered somewhat superior to the
Chinese variety. Both kinds are rich in

tannin , of which they contain 60 to 75 per cent.

GALLOCYANIN BS (D. & H.). The
sodium Ijisulphite compound of the following.

GALLOCYANIN DH (D. k H.). Solid
violtt. Fast violet, Alizarin purple. An ox-
azine derivative. Action of nilroso dimethyl-
aniline on gallic acid in alcoholic solution.

The commercial colour is the free base. 1881.

Greenish crystalline paste, insoluble in water
(B S is soluble). In concentrated HjSO,,

cornflower-blue solution, which changes in

magenta-red on dilution.

Application. — A mordant dye. U\ c»
chome-mordanted loool bright bluish-violet.

GALLOFLAVIN W (B.). Partial oxida-
tion of gallic acid in aqueous or alcoholio
solution. 1886. Greenish-yellow paste, in-

soluble in water. In concentrated HoSOj,
reddish-yellow solution ; on dilution, greyish
precipitate.

Application. — A mordant dye. Dj-es
chrome-mordanted icool yellow.

GALLOTANNIC ACID v. Tannic Acid.
GAMBIER V. Catechu.
GAMBINE B (H.) v. Dioxine (L.).

GAMBINE G (H.). Gamhine (Ber.) (K.),

Alsace green J. A nitroso compound. Alpha-
nitroso beta - naphthol. 1875. Olive - green
paste, soluble in water with a yellow colour.

In concentrated H^SOj, dark brown solution;
on dilution, brovm precipitate.

Application.—A mordant dye. Dyes iron-

mordanted wool green ; chrome - mordanted
wool brown.
GAMBINE R (H.). A nitroso compound.

Beta-nitroso alpha-naphthol. 1875. Greenish-
yellow paste, slightly soluble in water. In
concentrated HjSOj, reddish-brown solution

;

on dilution, yellow solution and brown ppt.

Applicatimi.— V. Gambink G.

GAMBINE YELLOW (H.). Light brown
paste, slightly soluljle in water with light

yellow colour. Alcoholic solution, bright

yellow. Concentrated HoSOj, j'ellowish -

brown solution ; on, dilution becomes j'ellow.

Ajiplication. — A mordant dye. Dyes
chrome-mordanted u'ool olive-yellow.

GAMBOGE. Is a resin produced from the
Garcinia morella. It dissolves in ammorkia
with a yellow colour, and this solution pro-

duces yellow and red colours with zinc,

alumina, and lime mordants.
GARANCINE v. Madder {Preparations).

GARNET (D. & H.) v. Carminaphthe
Garnet.
GARNET BROWN. Isopnrpnric acid.

An obsolete acid dj-e, obtained by the action

oi potassium cyanide on picric acid. 1859.

GENTIANA BLUE 6B (Ber.). Spirit

blve (B.) (By.) (L.) (Br. S.) (C. R.) (D.),

Spirit blue SFC (K.), Opal blue (C.) (Br.S.),

Light bine (P.), Hessian blue (L.), Blue spirit

soluble (M. ). A rosaniline derivative. Hydro-
chloride, stdphate, or acetate of trijilifvyl

rosaniline and para rosaniline. 1860. Hydro-
chloride is a greyish-green powder, sulphate

or acetate blue-violet powder. Insoluble in

water, soluble in alcohol. In concentrated

H0SO4, brownish-j'ellow solution ; on dilu-

tion, blue ppt.

Application.—Dyes wool or silk blue from
a slightlj' acid bath. Principally used for

preparing alkali and soluble blues, and in the

manufacture of spirit lakes.

11
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GENTIANINE (G.). A ihiazine deriva-

tive, /iinc chloride double salt of dimethyl
thiniiiii. 188G. Reddish - brown powder,
soluble in water with a blue-violet colour.

In concentrated HoSO^, vellowish - green
solution ; on dilution, first Llue, then olue-

violet.

ApiJication.—A basic colour. Dyes tannin-
mcjrd.intcd rotfon bright blue.

GERANINE 2B (By.). Dark bluish-red
powder. Aijucous solution, bluish - red ;

slightly soluble in alcohol. Concentrated
H.jSOj" bluish -red solution; on dilution,

turns redder.

Application.—A direct cotton colour. Dyes
unniordauted cotton bluish-crimson. Suitable
also for ifool aiul fiilL'.

GERANINE G (By.). Brownish-red pow-
der. Aqueous solution, bright red ; alcoholic

solution, duller. Concentrated H.^SO^, bluish-

red ; on dilution, bright red, then orange-
red.

Application. —A direct cotton colour. Dyes
uiimordanted cotton yellower shades than the
above.

GERANIUM. An impure Magenta con-
taining I'hoiphine.

GIROFLEE (D. & H.). Tannin heliotrope

(C), Jhliolrojje B and 2B (K.), MdhyUne
riV<( (D.&H.). An azine derivative. Chloride

oj dimethyl xylyl sa/ranine. Brown paste or

grcj'ish-green powder, soluble in water with
a magenta - red colour. In concentrated
U.jSOj, green solution, which Incomes blue

*n(I tlien red on dilution.

Apj'licalion.—A basic colour. Dyes tannin-
niordaiiteii cotton reddisli-violet.

GLACIAL ACETIC ACID v. Acetic Acid.

GLADIOLIN 0,1,11. Direct cotton red.

Dvef- siniilir to llKILLIANT CoNGO G.

"GLAUBER'S SALT v. Sodium Sui.i'hate.

GLYCERIN, (;,H5(OH)3. Glycerin is a

triliydric alcohol, occurring in small quan-
tities in wine and beer, as a product of the
alcoholic fermentation of sugar. The radical

CjH, {glyceryl) occurs in combination in most
animal and vegetable fats and oils.

I 'ri pit rat ion.—Glycerin is obtained chiefly

as a byproduct in the soap and candle indus-

tries. By whatever process the oils and fats

are saponified glycerin is one of the resulting

compounds, occurring in dilute solutions of

varying purity, depending on the materials

used for its separation. After purification

from fat, &c. , the dilute glycerin solutions

are concentrated, and the residue distilled

by means of superheated steam, the impuri-

ties remaining behind.
Properties.—Glycerin is a colourless syrupy

liquid having a sweet taste. It is very solu-

ble in water, and when anhydrous aosorbs

moisture from the air. It dissolves in alcohol,

but is insoluble in ether. At 15° C. its specific

gravity is 1 '2()50. It decomposes slightly on

distillinj' alone, but can be purified, as men-
tioned above, by distillation in the presence
of water vai>our or under reduced pressure.
Glycerin dissolves the alkalies, alkalineeartho,
and many metallic oxides, forming glycer-
oxides; for example, Monosodium glyceroxide,
NaC3H;03, Calcium glyceroxide, OaCjHjOj,
4c.

The ethers of glycerin with [lalmitic, stea-

ric, and oleic acids are imjjortant natural
substances occurring in the majority of fats

and oils, (ilycerin is added on account of

its hygroscopicity to print-colours, finishing

materials, ic, to prevent them from drying.
Analynii of Glycerin. — The strength of

glycerin is determined by means of the s|>ccific

gravity. The coefficient of expansion of
glycerin is 0'0006 for an increase of 1° C.

Specific Gravity of Glycebuj Solutioks

At 150° C. {SkcUiceit).
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Estimation of Gum.—Alcohol is added to a
weighed quantity of glycerin, in a tared basui
(after standing twelve hours the gum will
separate out), decant, wasli with alcohol
once, dry and weigh the residue.

Glucose, Cane Snyar, and Dextrin (Mason's
melliod).—Three drops of glycerin are boiled
with 110 drops of water, 1 drop of nitric acid,

and 1 grm. of ammonium molybdate. In pre-
sence of any of the three mentioned substances
the solution turns blue within two minutes.
(ium-Arabio, milk-sugar, and glycerin give
no reaction.

Treacle, when added to glj'cerin, may be
detected according to Palm, by adding a few
drops of nitric acid and evaporating on the
water-bath. If the residue blackens, cane
sugar is present ; glycerin and grape sugar
are not discoloured.

Glucose (grape sugar) is present if the solu-

tion tui'ns bro\vn on boiling with caustic
potash solution. Fehling"s solution is reduced
on boiling with glucose solutions.

Lime is detected by means of ammonia and
ammonium oxalate.

Clilorine may be detected by the addition
of a little nitric acid and silver nitrate, a
white precipitate being caused if chlorine be
present.

Sulphuric acid is indicated if a turbidity is

produced after acidifying with hydrochloiio
acid and adding barium chloride.

Ash.—A quantity of tlie sample is ignited,

and the residue weighed.
Butyric Acid.—A peculiar butter-like odour

is developed by this substance if present when
a small amount of the glycerin is rubbed in

the hand. If concentrated sulphuric acid be
added to the glj-cerin in alcoholic solution,

tlie pine-apple odour of butyric ether is ob-

served.

Determination of Glycerin in Soap - lye

Glycerin.—The method devised by Hehner *

is the best. It is carried out as detailed
below :

—

(1) A standard solution of pure potassium
bichromate containing 74'56'1 grms. of

KX'r^O,, and 150 c.c. concentrated HjSOj
per litre. 1 c.c. = '001 grm. glycerin.

(2) A solution of ferrous ammonium sul-

phate, containing about 240 grms. per litre.

i and 2 are titrated against each other very
carefully.

(3) A portion of the strong bichromate
solution is diluted until its strength is exactly

-f'i;
of No. 1.

About 1"5 gi'm. of crude glycerin is accur-

ately weighed into a 100 c.c. flask, and
sufficient oxide of silver added to precipitate

the chlorine of the sodium chloride and oxi-

dise the aldehydes present. After the addi-

tion of 5 or 10 c.c. of water the mixture is

left to stand for ten minutes, after which a

• Jmtni. Soc. Cketn. Jnd., 1SS9 p. 4.

sliglit excess of basic lead acetate solution is

added and the liquid made up to 100 c.c,
well shaken, and poured on a dry filter.

25 o.c. of the filtrate are transferred to a
beaker, and 50 c.c. of 50 per cent, sulpliurio

acid, together with 50 c.c. of the strong
bichromate solution. The beaker is placed
in a bath of boiling water, and the water
kept vigorously boiling for two hours. The
excess of bichromate is then titrated back
with an excess of the ferrous sulphate solu-

tion, the latter being eventually titrated

with the dilute bichromate solution. Drops
of potassium ferricyanide on a plate are used
as an indicator. The titrations should all be
carried out at the same temperature.
As one of the principal uses of glycerin in

printworks is dissolving arsenious acid, R,
Williams * uses the following test for deter-

mining the amount whicli a sample is capable
of dissolving. A weighed amount of glycerin

is heated together with a known excess of

arsenious acid. The mixture is diluted with
water and poured on a tared filter. After
completely washing the undissolved portion,

the filter and its contents are dried and
weighed. The amount of arsenious acid dis-

solved is then found by subtracting the

residue of arsenic from the amount originally

taken. Good glycerin should dissolve about
6 lbs. of arsenic to the gallon.

GLYCINE BLUE (K.). An azo dye.

^Alpha-naphthyl ylycin.
Benzidine sulphon<^ , , , i,,t ; ; „^ Alpha-naphthyl ylycin,

1891. Dark brown powder, soluble in water
with a crimson-red coloiu'. In concentrated
H2SO4, blue solution ; on dilution, violet ppt.

Application.—A direct cotton colour. Dyes
cotton blue from an alkaline soap bath.

GLYCINE CORINTH (K.). An azo dye.

^Alpha-naphthol glycine.

^"'-"^'""^^Alpha-naphtholylycine.

1891. Brown powder, giving a bluish-red

solution in water. In concentrated H.iSOj,

blue solution ; on dilution, violet ppt.

Application.—A direct cotton colour. Dyes
cotton brownish-red from an alkaline soap
bath.

GLYCINE RED (K.). An azo dye.

Alpha-naphthol glycine.

B'>rJdine<:xaphlhionic acid.

1891. Reddish-brown powder, giving a yel-

lowish-red solution in water. In concen-

trated H2SO4, blue solution ; on dilution,

violet ppt.
Application.—A direct cotton dye. Dyei

cotton red from an alkaline soap bath.

GOLD BROWN v. Bismarck Brown.
GOLD ORANGE (By.) (D.) v. Ora.ngb U.
GOLD ORANGE v. Orakce III.

• Joiirn. Soc. Chem. Ind., 1S8G, p. 73.
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GOLD ORANGE FOR COTTON (D.&H.)
V. ClIRVSoIUISE.

GOLD YELLOW (By.) v. Rksorcin
Yki.i.ow.

GOLDEN ROD (HydraMk or Canadensis)

has Ijefn used as a j'ellow dye for a consider-

able time. In conjunction with alum it pro-

duces a pure lemon yellow.

GRAY R and B(.S.C.L) v. Induline.

GRAY J and R (P.) v. Methvlene Grev.
GREENISH BLUE (M.). A green shade

of A/I:r,lihl,ir.

GREEN GREASE v. Anthracene.
GREEN POWDER = Metiivl Greek.
GREEN VERDIGRIS v. CorPER (B.tsic

Cori'K.B Acetate).
GREEN VITRIOL i'. Iron (Ferrous Scl-

phatei.

GRENADINE. An impure Magenta con-

tainiiiL.' Plioy'hijie.

GRENAT. An impure Magenia containing

PhoM/jhine.

GRENAT S (B.). An impure Acid
magnUa.
GROUNDING BLACK FOR COTTON

(B ). 1899. A direct cotton colour, suitable

for dyeing the cotton of union cloth without
mucli colouring the wool.

GUERNSEY BLUE. A low quaUty of

Alkali hi uf..

GUAIACOL.

(oMl0CH3 (1)

This substance, the methyl ether of catechol,

is a constituent of wood tar, and is found in

small iniantities in pvroligneous acid.

GUIGNET'S GREEN v. Chromium
Hypuoxide.
GUINEA GREEN B (Ber.). A triphenyl-

methaiie ilerivative. Sodium salt of ditthyl-

dill' ir.i/l diamidotviphenyl carhinol disidphonic

acid. 1883. Dark green non-lustrous pow-
der, soluble in water. In concentrated H.iSOj,

yellow solution ; on dilution, first yellowish-

red, then yellowish-green, and finally green.

Apjilii-ation.—An acid colour. Dyes wool

and "ilk green from an acid l«th.

GUINEA GREEN BV (Ber.). The nitro

compound of the above. 1889. Bluish-green

poHilcr, soluble in water. In concentrated
H.j.SOj, brown solution, becoming yellowish-

green on dilution.

Application.—An acid colour. Dyes wool

or .li/k fireen from an acid bath.

GUINEA RED 4R (Ber.). Brownish-red
piiwil.r. .\.|ueous solution, j-ellowish-red ;

alcoli.il, sUjjhtly soluble, bluisli-red. In con-

centrated HjSO^, yellowish-red ; unchanged
on dilution.

Apjiliralion. — An acid colour. Gives
bright led shades on wool or silk.

GUINEA VIOLET 4B (Ber). Brown
powder. Aqueous solution, reddish - blue ;

alcoholic solution, violet. Concentrated
H0SO4, brownish-jellow solution ; on dilution,

becomes olive green, then bright blue.

Application.—.-Vn acid colour. Dyes looU
or silk bright bluish-violet.

GUM f. Ki.so.

GUMS !•. Thickeners.
GUN COTTON «. Cotton (Action oy

Acins).

GYPSUM V. Caixium Sitlphatb.

H
HACKLING V. Flax.
HiEMATEIN v. Lo(;wooD.
HiBMATOXYLIN v. Logwood.
HALF-WOOL BLACK v. Union Black

(C).

HARMALINE. An old name for impure
J/,,;,, n'.r.

HAWTHORN BLOSSOM,WHITE r. Yel-
low Wallflower.
HEATH (Erica vidgaria) contains a colour-

ing matter which dyes yellow in conjunction
with alum mordant.
HEAVY SPAR ". Barium Sulphate.
HELIANTHINE (B.) v. Orange III.

HELIANTHINE (G.) v. Azo Yellow.
HELIGOLAND BLUE 3B (Noetzel). A

direct cotton blue, giving a reddish shade.

HELIOCHRYSINE. An obsolete nitro

compound. Tetra nitro alpha-naphthol. 1882.

An acid dye.

HELIOTROPE (B.). Heliotrope B (By.

(Ber.
)
(L. ). An azo dye.< Ethyl betanaphthylamine

aidphonic acid F.

Ethyl hcta-napluhylamine
aidphonic acid F.

1887. Brown powder, giving a magenta-red
solution in water. In concentrated H^SOj,
blue solution ; on dilution, bluish-violet ppt.

Application. — A direct cotton colour.

Dyes cotton reddish -violet from an alkaline

bath.

HELIOTROPE B and 2 B (K.) r. Giro-

FLEE.

HELIOTROPE 2 B (By.) (Bor.) (L.). An
azo dye.

^Beta-naphthol sidphnnic

Benzidine< ««•'' ^•

^Alpha-naphthol disulphonic

acid Sch.

1892. Dark grey powder, giving a reddish-

violet solution in water. In concentrated

H._.SOi, blue solution; on dilution, reddish-

violet ppt.

Application.—A direct cotton colour. Dyes
cottoif violet from an alkaline bath.

HELIOXANTHIN '•. Orange IV.

HELVETIA BLUE (tJ.) v. B.av.akian

Blue DBF.
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HELVETIA GREEN (S.C.I. ). An obso-

lete aoid green.

HEMP. This fibre is the bast of the

O-iiinahis sativa, an annual closely allied to

the hop. The plant grows from 4 to 6 feet

in height, and, while indigenous to Central

and Western Asia, is now grown in almost

all temperate and tropical countries. It is

cultivated chiefly in Russia, Hungary, Ger-
many, France, Italy, and the southern por-

tion of the United States, tlie best quality

being grown in Italy. In India it is mainly
grown on account of the narcotic resin which
the flowers and seeds contain. The fibre is

extracted from the plant by retting, break-

ing, scutching, &c. , as in the case of flax

(q.v.).

Hemp is mainly used in tlie manufacture of

ropes, &c., which are extremely durable and
strong. It is very seldom bleached or dyed.

The ultimate fibres of hemp resemble those

of linen in their appearance under the micro-

scope. They have a diameter of 0'015 to

0'021 mm., and consist essentially of cellu-

lose.

The retted fibre contains about 70 per cent,

of cellulose and 30 per cent, of ligno cellulose,

pectic and other extractive matters, moisture

and ash.

The seed of the plant yields a valuable oil.

HENNA is of great historical interest.

It is derived from the leaves of Lawsonia
intrmis or L. alba, the ancient gopher-wcod
of Scripture. It is used for dyeing wool,

leather, horse hair, &c., and particularly for

staining the nails of the hands and feet an
orange-brown colour. The flowers are used

in perfumery and embalming, and are also

said to possess medicinal properties. It is

in common use throughout the East, from

Enypt to India.

^HESSIAN BLUE (L. ) v. Gentian Blue 6 B.

HESSIAN BORDEAUX (L.). An azo dye.

sidphonic acid ^Alpha-naphthylamine.

1886. Greenish crystalline powder, soluble

ill water with a dark red solution. In con-

centrated HjSOj, blue -violet solution; on

dilution, blue-violet ppt.

A pplicatlcm.—A direct cotton colour. Dyes
cotton claret-red from an alkaline bath.

HESSIAN BRILLIANT PURPLE (L.)

(Ber.
)
(By ). An azo dye.

Aipha-naphlhylamine

Uiamidostilbene di-\ stdpkonic acid Br.

mdphonic acid ^Alpha-naphlhylamine
sulphonic acid Br.

1886. Dark red powder, soluble in water.

In concentrated H„S04, blue solution ; on
dilution, blue-black ppt.

Application.—A direct cotton dye. Dyes
cotton bluish-red from an alkaline bath.

HESSIAN BROWN BB (L.). An azo
dye.

Sn/phanilicacidyjf^^^^,^,.^^^^^

Benzidine<C n • >

. . .
^Resorciiiol.

Sidplianihc acid

Black brown powder, soluble in water. In
concentrated HnSOj, violet- black solution;
on dilution, brown ppt.

A/iplicaticm.—A direct cotton coloui'. Dyes
cotton brown from an alkaline salt bath.

HESSIAN BROWN MM (L.). Similar
to the above.

Snlphanilic acidyj^^^^^.^.,^^^1^

Tolidine^ „ ?

,
yBesorcmol.

Sulphanilic acid

1889. Bro\vn powder, soluble in water.

Reactions and Application. — Similar to

Hessian Bkown BB.
HESSIAN PURPLE B (L.) (By.) (Bar.).

An azo colour.

<Beta-naphthytumine
sulphonic acid Br.

.J. _ Beta-naphthylamine
tidphonic acid F.

1886. Brownish powder, giving a cherry-red

solution in water. In concentrated H„S04,

violet solution ; on dilution, brown ppt.

A pplication.—A direct cotton colour. Dyea
cotton bluish-red from a soap bath.

HESSIAN PURPLE D (L.) (Ber.) (By.).

An azo dye.
Beta-naphthylamine

Diamidostilbene di-\' sulphonic acid D.

stdpkonic acid Beta-naphthylamine
sulphonic acid D.

1886. Black powder, giving a yellowish-red

solution in water. In concentrated H.^SOj,

violet solution ; on dilution, brown solution.

Application.—A direct cotton colour. Dyes
cottcni bluish-red from a soap bath.

HESSIAN PURPLE N (L.) (By.) (Ber.).

An azo d3'e.

Diamidostilbene di-^-Beta-naphthylamine.

sulphonic acid ^Beta-naphthylamine.

1886. Brownish-red powder, soluble in water

with a cherry-red colour. In concentrated

H.iSOj, blue solution ; on dilution, blue-black

ppt.

Application.—A direct cotton colour. Dyes

cotton bluish-red from a soap bath.

HESSIAN VIOLET (L.) (Ber.) (By.).

An azo dye.

Diamidostilbene di-^^^P^^-'x^P'^^'^y''"'""^'

sulphonic acid ^Beta-naphlhol.

1886. Black powder, soluble in water with

a red-violet solution. In concentrated H2SO4,

blue solution ; on dilution, violet ppt.
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ApjjlicatUyH.—A direct cotton colour. Dyes
eotlon violet from a soap bath.

HESSIAN YELLOW (L.) (Ber.) (By.).

An lizv dye.

Diamidosdlbeiie di-^Salicylic acid.

siilphoiiic acid ^Salicy/ic acid.

1886. Ochre-yellow powder, giving a brown-
ish-yellow solution in water. In concentrated

H^SOj, red-violet solution ; on dilution, black

ppt.
App/iraiion.—A direct cotton colour. D3'es

cotton vt-'llow from an alkaline bath.

HOfiCHST NEW BLUE (M.). ^few blue

(M.) A rosaniline dje. Calcium or sodium
salt of di- and tri-sulphonic acids of the methyl
triphenyl para rosaniline. 1888. Dark blue

powder, soluble in water, but not easily,

with a blue colour. In concentrated H2SO4,
brownish-red solution ; on dilution, bright

blue solution.

Application.—An acid colour. Dyes wool

and sUl: in acid bath, bright blue.

HOFMANN'S VIOLETS consist of various

tnilliyl and ethyl derivatives of para rosaniline

and rosaniline. They have now been replaced

by the methyl riole's, with the exception of

the red shades.

HOFMANN'S VIOLET. Jied violet 5R
extra (B.), Violet 4 JiX (S.C.I. ), Violet 5R
(Ber.), Vioht B, 2 R (6Io.). A triphenyl-

methane dje. Mixtures of hydrochloride,

hydriodide, or acetate ofmono-, di-, or triethyl

pararosaniline or rosaniline, or the corre»pond-

ing methyl derivatives. 1863.

Red Marks.—Green crystalline powders,
Boluble in water, with a magenta-red colour.

In concentrated HoSO^, yeUow-brown solu-

tion ; unchanged on dilution.

Violet Maris.—Green glistening powders,
giving blue-violet solutions in water. In con-

centrated H2SO4, brownish-yellow solution ;

on dilution, olive-green, then green, finally

blue.

Application.—Basic dyes. Dye wool, silh,

or tannin -mordanted cotton red to violet

shades.

HOLLYHOCK contains a colouring matter
which appears to be identical with, or similar

to, indiL'o. but which is of no importance.

HOMOPHOSPHINE (L.). A bright

orange-\ellow basic dve.

HYDllOCHLORICACID, HCl. Spirits of
salt. Muriatic acid. Hydrogen has a great

athnity for chlorine, a mixture of the two

fases combining slowly when exposed to

ffi'used daylight, and instantaneously when
placed in direct sunlight, or exposed to the

flash of burning magnesium, or ignited by an
electric spark.

Prejxtration.—On the large scale hydro-
chloric acid is produced as a by-product in

the manufacture of sodium carbonate by the
" Le Blanc process. " By this method common

salt, NaC'l, is decomposed by means of sul-

phuric acid.

2NaCI + H5SO4 = 2HC1 + NaJSO,.

Properties.—Hj-drochloric acid is a gas,

which combines with water with great

avidity. The gas is colourless, and has a
very irritating action on the mucuu.s mem-
brane. A\'hen the gas is dissolved in water
it forms a colourless liquid which fumes in

the air. A saturated solution of the gas has

a specific gravity of 1-21, and contains 43 per
cent, of hydrochloric acid gas. This solution

when distilled evolves hydrochloric acid gas,

the temperature of the liquid graduallj- rising

to 110° C., when an acid of constant strength

distils over. The latter liquid has a specific

gravity of I'lOl and contains 20"2 percent,

by weight of HCl. Hydrochloric acid is a
very strong acid. It is monobsisic and forms
salts, termed chlorides. The majority of

chlorides

—

e.g., sodium chloride (NaCl)—are

soluble in water. Many metals dissolve in

hydrochloric acid with evolution of liydrogen.

The oxides and hydroxides of most metals are

soluble in this acid. Lead is attacked by hot

hydrochloric acid, hence leaden pipes and
lead - lined tanks cannot be employed in

working with the acid. Hydrochloric acid is

oxidised by the higher oxides, such as man-
ganese dioxide, lead dioxide, nitric or chromic
acid, &c., the hydrogen combining with
oxygen to form water, and chlorine being
liberated ; on this fact depend both the pro-

cess of producing chlorine from the acid with
the aid of manganese dioxide and the ener-

getic action of aqua regia (a mixture of nitric

and hydrochloric acids).

Commercial hydrochloric acid contains iron,

arsenic, sulphuric acid, and organic matter,

and has a yellow colour ; it is generally pure
enough for technical purposes. The commer-
cial product has a specific gra\ity of 1"12 to

1 -19 ; it is shipped in glass carboys or in large

earthenware pots.

The strength of hydrochloric acid is deter-

mined by acidimctric titration, or roughly by
the hydrometer, the specific gravity increasing

with the strength (see following table).

The usual strength of commercial acid is

116 specific gravit}', which contains 32 per
cent. HCl.
The impurities, even in crude acid, being

so small in amount, have very little effect

upon the density, although, of course, it is

possible for the acid to be adulterated with
common salt.

Analysis of Hydrochloric Acid.—50 c.c. of

the sample are weighed and diluted to 1 litre

;

100 c.c. of this solution are titrated with
caustic soda, using methyl orange as indi-

cator. 1 c.c. ^ soda = 0365 grm. HCl. If

sulphuric acid be present it will be necessary
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to deduct the acidity due to that acid from
the total acidity, after making allowance for

any sodium sulphate present.

Specific Geavitv of Hydrochloric Acid
at 15° c, compared with water at
4° C. AND Reduced to Vacuum. (Limye
and Marchlewsky.)
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resulting amount of hydrogen peruxiile to be
lessened. The barium peroxide is soaked
repeatedly in water to remove any caustic
barium oxide, and eventually passed through
a fine sieve, collected on filters and made into
a paste. For the preparation of hydrogen
peroxide the paste is introduced very slowly
into dilute sulphuric acid ; care must be
taken that the temperature does not exceed
20° V. , and the liquid must be stirred con-
tinually in order tliat the peroxide niaj' never
remain in contact with neutral parts of the
solution ; otherwise decomposition takes place
immediately, and the yield suflfers in conse-
quence. When the solution is nearly ncutral-
ised it is advantageous to add sullicient
phosphate of soda to replace the free sul-

phuric acid by phosphoric acid in the free
state, since this substance has a preservative
influence on the product. The liquid portion
is separated from the sediment, the latter
washed with water, and the wash waters are
run together and made into a 3 per cent.
solution, from which the dissolved baryta
can be best precipitated by sodium sul-

phate.
Properltes.—Hydrogen peroxide is a colour-

less odourless liquid. It has been concen-
trated iji vacuo to a syrup of 1 45 specific
gravity, which does not solidify at - 30° C.
It possesses a bitter, astringent taste, mixes
with water in all proportions, and evaporates
«7i vacuo. Very diluted aqueous solutions
can be boiled without the peroxide being
decomposed, a part of it escaping together
with the steam.
The peroxide is very unstable in concen-

trated solutions, and decomposes readily with
evolution of oxygen ;. in diluted and slightly
acidulated solutions it keeps better. The
decomposition takes place even at a medium
temperature, and by heating it can be in-

creased to an explosion. In consequence of
this easy decomposition, and owing to the
fact that oxygen is given off in the nascent
state, hydrogen peroxide acts as a powerful
oxidising agent. Thus chromic oxide (CnPa)
and arsenic (the element) are converted into
chromic and arsenic acids respectively, sul-
phides are transformed into sulphates [e.g.,

PbS into PbSOj) ; organic colouring matters
are decolorised and destroyed ; from sul-

phuretted hydrogen, sidphur, and from
hydrochloric and hydriodic acids, chlorine
and iodine respectively are separated ; for
example

—

HjOa -f 2HI = I, -f 2HaO.

An addition of 2 per cent, of alcohol or ether
is efi'ectual in retarding the decomposition of
hj-driigen peroxide solutions.

R. Wolffenstcin * states that under certain
condilioiis peroxide of hj'drogcn is not nearly

• Journ. Hoc. Vyeri and Cut., 1895, p. 22.

so susceptible to the action of heat as is

generally supposed to be the case.

If the following substances :

—

(1) All compounds showing an alkaline re-

action,

(2) Compounds of tlie heavy metals (even
traces),

(3) All solid substances, even such as are
chemically indifferent,

are absent, hydrogen peroxide is little aflTected

by Iieat, and can be concentrated and dis-

tilled to any desired extent.
The impurities sometimes found in the _

conmiercial product are hydrochloric, phos-
phoric, and sulphuric acids, and their salts,

and small quantities of lime, magnesia, alu-

mina, potash, and soda, and occasionally lead,

iron, copper, and manganese.
If an aqueous solution of hydrogen per-

oxide be shaken with ether, the latter sub-
stance dissolves out the peroxide of hydrogen
forming a stable solution which can be dis-

tilled without decomposition.
Hydrogen peroxide acts slowly on a solu-

tion of pure potassium iodide ; but iodine is

separated immediately on addition of ferrous
sulphate (antl can be recognised by the re-

action on starch paste). The oxides of barium,
magnesium, and zinc are oxidised by per-
oxide of hydrogen into the peroxides; for
instance

—

MgO -f H„0„ = MgO„ + H„0.

H. Koechlin makes use of this fact in the
bleaching of cotton.*

In the above cases hydrogen peroxide is

an oxidising agent, but some substances,
such as unstable oxides, are reduced by it

;

for example, the oxides of mercury, silver,

and gold, and certain acids such as chromic
and permanganic acids.

Chlorine in aqueous solution is oxidised to
hypochlorous acid and subsequently reduced
to hj'drochloric acid :

—

1. CLj -I- H„0„ = 2H0C1.
2. HOCl -)-"h;0.. = HCl + H,0 -j- Oj.

Hydrogen peroxide is also resolved into water
and oxygen by many substances in a finely-

divided state

—

e.g., gold, platinum, silver,

carbon, or manganese peroxide.
Cummercial piiro.vide of hydrogLn forms a

colourless liquid which contains about 3 per
cent. HjOo in aqueous solution. The strength
of the commercial article is expressed in

volumes of available oxygen.
Hydrogen peroxide may be stored in well-

tarred casks, in bright tin vessels, or in such
as have been coated with amber varnish, or
in glass vessels. Since many metals have a
catalytic action on the substance, decompos-
ing it into water and oxygen, it is generally

* Prudhomme, Journ. Soc. Dyers and Cot., 1891,
p. 130.
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used in earthenware or wooden vessels. It

should not be exposed to light or heat, and
should not be stored in tightly closed vessels,

else these might be broken by inside pressure

from evolved oxygen.
Hydrogen peroxide is the best bleaching

agent known for all classes of fibres. Owing
to its high price its application was restricted

for some time to the bleaching of tussur-silk

and feathers, but it is now used in increasing

quantities for the bleaching of woollen goods.

Peroxide of hydi'ogen solution is usually

sold containing ten, twelve, or fifteen volumes
ji oxygen. This denotes tliat one volume of

the liquid contains peroxide in such quantity
as to evolve ten, twelve, or fifteen volumes of

oxygen respectively when reduced to water.

The value of a sample depends upon the
amomit of available oxygen present.

-1 nalysis—Estimation by Iodine and Thio-
iulphate.—Kingzett* has shown that the best

method of estimating peroxide of hydrogen
is by means of iodine and thiosulphate. The
peroxide in an acid solution liberates an equi-

valent of iodine from potassium iodide, which

is then estimated bj* -^ thiosulphate. About

10 c.c. of the sample are mixed with 30 c.o. of

a mixture of equal volumes of water and sul-

phuric acid, and an excess of potassium iodide

added. After standing about five minutes, the

liberated iodine is titrated with -^ thiosul-

phate and starch, as described under chloride

of lime (v. Calcium Chloro-hypochloritb).

1 c.c. of~ thiosulphate = 0'0017 grm. of

HoOo or 0-0008 grm. of Oj.

1 grm. oxygen = 697 'Sec. at 0° C.

Estimation by Potassium Permanganate.—
In the absence of other bodies acted upon by
permanganate, this forms a ready means of

determining the value of hydrogen peroxide.

A measured quantity of the sample is acidu-

lated with sulphuric acid, and -j^ perman-

ganate added until a faint jjink colour appears.

This method is based on tlie following re-

action :

—

oHA -1- 2KMnOj + 3H0SO4 =
2MnS04 + K2SO4 -I- SHfi + SOj.

1 c.c. of y^ permanganate = 00017 grm. of

H2O2.

Gasometric Determination. — Coulaminet
recommends the following process as a rapid

means of estimating hydrogen peroxide :

—

10 to 20 c.o. are neutralised with ammonia
and diluted to 250 c.c. 25 c.c. of this solu-

tion are introduced into a gas absorption

tube graduated for 50 c.c. in ^V c.c, a few
crystals of potassium permanganate wrapped

in tissue paper are added, the tube quickly

closed by the thumb and vigorously shaken.

When the reaction is complete, the tube is

inverted over water and raised or lowered

until the liquid in both vessels is at the same
level. The volume of the evolved gas is then

read off.

This method, however, is not very exact.

Qualitative Reactions.—A solution of guai-

acum, together with a small quantity of

blood, gives a blue coloration in the pre-

sence of hydi'ogen peroxide.

When a solution of bichromate of potash

and hydrochloric acid is agitated with hydro-

gen peroxide and ether, the etherial layer

assumes a blue colour.

HYDROMETER and Speeifle Gravity.
The concentration of a liquid such as sul-

phuric acid, or the amount of solid substance

present in such a solution as " nitrate of

iron " ma3' frequently be measured by a
determination of the density or specific gravity

of the liquid. This is most accurately done
by weighing a known volume of the liquid,

since the specific gravity of any substance is

represented by the weight of that substance

compared with the weight of an equal volume
of water, the latter being taken as unity.

Thus—
50 c.c. of water weigh 50 grms.

50 ,, of sulphuric acid weigh 92 grms.

;

therefore the weight of sulphuric acid com-
pared with water is as 92 : 50, and the specifio

92
gravity = gQ

= 1-84.

The determination of specific gravity by
this method necessitates the use of accurat-ely

gauged instruments, and requires consider-

able time and a certain degree of manipula-

tive skill. For use in a works a simpler

and more expeditious process is desirable,

and such is found in the use of the instru-

ments known as hydrometers or aereomelers,

which, by simple immersion in the liquid,

show on a scale the approximate specifio

gravity.

The instrument depends for its action upon
the obvious fact that the heavier a liquid is

the heavier the float which it will support.

It takes the form of weighted bulbs sup-

porting upriglit graduated scales, a series

of such instruments being so weighted that

the stem of No. 2 is almost entirely immersed
in a liquid which floats No. 1—which is

lighter—so high that the stem is nearly all

above the liquid. One set of instruments,

usually six in number, thus constitutes a
complete scale of wide range.

The method of graduating the scale varies

in different instruments. Some are arranged

to indicate directly the actual specific gravity,

and are known as specifc gravity hydrometers,

but those most commonly in use in England,
and which are known as TwaddeWa hydro-
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mtltr, are graduated with an empirical scale,

which, however, bears a definite ratio to

specific gravity. Another scale, largely used
on the Continent of Europe and in America,
is known as Baum^s, and this cannot be con-

verte<l into specific graN-ity without the aid

of a complicated formula or reference to a
table.

A revised Baum6 scale is now in limited

use ; and this, which is known as the raiional

Bau/ni scale, is directly convertible into

specific gravity by a simple formula.

Other scales have been proposed and are

met ^vith occasionally, such as those of Bed,
Cnrfitc, Bn/ling, and iSay Lussac. All these

bear a definite relationship to specific gravity,

and a table is attached bv means of which
any particular scale may \>e converte<l into

specific gravity, or, indirectlj', into another
more convenient scale.

HVPBOMETBR SCALE.
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aii<l on the Continent (South of France,
Hungary, &c.), but is now never used alune

for ilyeing. It is employeil in the fermenta-

tion vats in dyeing woollen goods. These
vats are tlius in consetjuencc termed woad-
vats. The woad assists the feinientation, and
dyers further contend that it causes the

in<ligo to penetrate more thoroughly into the

interior of tlie tihre.

An interesting account of the cultivation

and manufacture of woad as carried out at

the present daj- is given in »Va/Hre, * by
Darwin and Meldula.
The cultivation and manufacture of indigo

in Northern Bengal have been described by
Hawson in the Joiirn. Soc. Chem. J7ulu«t>-y,f

and the Journ. Soc. Dyers and Colourista.t

« Cultivation.—As already mentioned, a
great many plants are capable of yielding

indigo, but Indiijofera linctoria is tlie only
one cultivated in Bengal. Previous to

sowing the seed, the land undergoes a rather

ehiborate process of preparation. In October,

soon ikfter the manufacturing season or
" Mahai " is at an end, the land is dug by
means of a large hoe. After hoeing, the

land is ploughed. Usually about half-a-dozen

bullock -drawn ploughs are driven close to-

gether from end to end of a field, whilst

across the furrows thus made another half-

dozen work at right angles. After ploughing,

a pole five to eight feet in length with one
side flat is drawn across the land. This im-

plement, drawn by two to four bullocks, is

called a "hanga." The flat side is on the

ground, a driver stands at each end, and the

"han^a" is dragged backwards and forwards

over the land. This has the etrocl of break-

ing the clods and smoothing the \:uu\. Some-
times a heavy roller is also used, but only

where clods will not give way to the

"hanga." The land ia then ploughed again

three or four times. Finally, the small

clods of earth are pulverised by women and
children, who use short thick sticks for the

purpose. They also collect and remove all

loose rubbish, such as grass, weeds, and
stumps of the previous season's crop. The
peed is sown by drills about the end of

February or beginning of March. It ger-

minates in the course of four or five days,

and by the middle of June, Avhen the manu-
facturing season usually commences, the plant

has obtained a height of from three to five

feet, and has a stem of about a quarter of an
inch in diameter.

The above is a description of the methods
generally followed, but in several large con-

cerns steam cultivation has been introduced,

and the most modern agricultural machinery
has been for some time in use.

(Slay. ISiW.

The indigo crop is a very precarious one ;

too much or too little rain is equally destruc-
tive. After a few weeks' growth the plant
may appear to be Houri.sliing beautifully,

when the tap root going deeper into the
ground comes across a dry layer of soil ; the
plant then rapidly withers and dies, and the
planter has to begin his sowings over again.

Rain falling in February or March on seed
recently sown or on plants just through the
soil will also necessitate re-sowing. In bad
seasons thi.s re-sowing may have to Ije done
three or four times. The leaf of the plant
is of a yellowish - green colour, and shows
no indication whatever of its containing
anything productive of a blue colouring

matter.
The following table (A) shows the mean

results of twelve samples as analysed (air-

dried), and also calculated on the green
plant containing (iis it does on an average)

75 per cent, of water. The upper part of

A gives the total nitrogenous and mineral
matters (ash), and the lower portion, to

which cross references are nui<le, llio propor-
tion of nitrogen and the composition of the
ash. The composition of the mineral matter
in 100 parts is shown in Table B.

A.

—

Analysis of Ikdiuo Plast

{Iiidigo/era tincloria).
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B.

—

Composition of Ash in 100 parts.
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Man L-FACTtTRE.—The manufacture o! indigo

in Behar is carried out almost entirely under

the dirocliun of Europeans. The manufac-
turing season usually commences about the

middle of .June, but" it may be a fortnight

earlier or a fortnight later. Soon after

cutting, the plant throws forth fresh leaf,

and after two or three months a second crop

18 obtained. The first and principal crop is

called the "Morhan" crop, and the second

the " Khoonties." The manufacturing seasons

are spoken of as the " Morhan M.ihai " and
the "Khoontie Mahai" respectively. In

some cases a week or a fortnight elapses

between the two seasons, in others there is

no break. The plant is cut early in the

morning, often before daybreak, and taken to

the factory in carts, each drawni by two
bullocks. The work on an indigo " concern"
is usually di\nded among a number of factories

—from two to ten or twelve, according to

the size of the concern. Each factory deals

with plant grown within a radius of four or

five miles. At a moderate-sized factory some
hundreds of cart loads of plant are treated

every day throughout the manufacturing
season. The scene presented in the morning
round the steeping vats, with the long lines

of heavily leiden bullock carts slowly wending
their way from various points towards the

factory, is a very busj- and imposing one.

The" principal part of an indigo factory

consists of steeping vats and beating vats.

The former are arranged on a higher level

than the latter. Each steeping vat has

a capacity of a little over 1000 cubic feet.

The actual dimensions are 18 ft. by 16 ft. by
3 ft. 9 in. in depth. The depth iJeing meas-
ured to the cross beams and not to the top of

the vat. Each range of beating vats runs the

whole length of the steeping vats and has

a width of 13 ft. 6 in. ; a wall 3 ft. high runs

down the centre of the beating vat, but a

space is left at each end so as to allow of a

free circulation of the liquid when the wheel
is set in motion. The beating wheel consists

of a shaft armed \nth three sets of spokes.

These spokes (six in number in each set) are

furnished at the extremities with blades

which, in revolving, churn up the liquid and
cause a continual circulation. In some cases

the steeping vat is divided into three parts,

and the wheel works in the central division.

The vats are built of brickwork faced with
Portland cement. They are usually open to

the air, though in some cases the steeping

Tats are covered. There are great variations

in the .irrangements of vats in different fac-

tories. In some cases there are as many as

eight steeping vats to one tieating vat. The
steeping vats are frequently arranged on each

side of two or three ranges of l^.iting vats,

whils» in other cases the steeping vats are

.arranged in long rows with the beating vats

alongside at a lower level. Formerly ths
steeping vats were much larger than at pre-

sent, having a capacity of about 2000 cubic
feet, and each vat )iad a corres[)onding
beating vat. The Utjuid was " beaten '' by
hand instead of by the wheel, and each vat
required twelve coolies armed with beating
sticks. In Madras and the North -West
Provinces this method is still generally fol-

lowed, and some factories in Behar have
also a few hand-beating vats. In addition

to the vats the requisite plant of an indigo
factory includes a steam ooiler and engine,
pumps, boiling tanks, draining tables, pres-

ses, drying - house, and various workshops.
On a higher level than the steeping vata
a Urge water tank or "kajana" is situated.

This is sometimes made of iron, but more
usuall}' it is constructed of brickwork and
Portland cement, like the vats. The water
is pumped into the "kajana" from the neigh-
bouring river, stream, or lake, and from it

the steeping vats are tilled.

Loading the Vats in St((pintj.—In the first

place the vats are thoroughly cleansed ; this

is carefully done every day. A numl)er of
coolies enter the vat and scrub every ]>art

well, using a plentiful supply of water. The
plant is then closely stacked in the \'at in a
more or less upright position, so as to allow
the entangled air to escape more freely and
the liquid, after steeping, to drain away
more completely.
The amount of green plant put into a vat

of 1000 cubic feet capacity varies from 11,000
to 15,000 lbs. When 5lled, a number of

pieces of bamboo are placed across the top
and the whole kept in position by three or
four stout pieces of timber fixed by iron pins
running through racks attached to the sides

of the vat. (Bridges-Lee, in his Iwok on
Indigo Mannj'arliire, recommends a dead
weight to keep the plant immersed.) Water
is now nm into the vat until it i-eaclies within
a few inches of the beams. If filled cora-

pletel}', the liquid would subsequently over-
flow, as the plant undergoes a consiilerable

expansion during the steeping process. A
great pressure is thus exerted, and occasion-
ally a beam is broken or the vat gives way.
The length of time required for extracting
the colour-yielding principles varies from
nine to fourteen hours, according to the tem-
perature and other climatic conditions. Ten
to eleven hours may Ije considered a fair

average period. The temperature of the
water in June, July, and part of August is

usually from 88° to 95* F., whereas in S^ep-

tember it falls to about 80°, when a longer
steeping is necessary. Indigo plant is not
easily wetted by water, and for an hour or
two no action takes place. As pointed out
by Bridges-Lee, the leaves of the plant are
covered by an immense number of small
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hairs, which no doubt are the chief cause of

their water-repelling property, which, how-
ever, is also due to the vitality of the plant
itself. When once tlie water comes into
intimate contact with tlie leaf the colouring
principle is readily extracted, being very
soluVjle in water. After two or three hours
the liquid rises in tlie vat, bubbles of air are
liberated, and the surface becomes covered
with a thick froth. Carbon dio.xide is evolved
in large quantities, and, in the later stages,

either marsh gas or hjdrogen, or a mixture
of the two, is freely given olf. If a light be
applied to the surface of the vat towards the
end of the steeping operation a blue flame
extending for several yards may frequently
be oVjtained. The vat has certainly the ap-
pearance of being in a state of active fermen-
tation. After a time the liquid subsides, and
this is the chief indication to the overseer,
or tlie manager, that the plant is sufficiently

steeped. The valve is now opened and the
liquid run into the beating vat. In many
cases a large wooden plug is used instead of

a valve.

After the solution has run off, the plant is,

of course, saturated with the same liquid,

and even if all the colouring principle is ex-

tracted from the leaf it would appear that a
second steeping or at least a washing would
be advantageous. The leaf, which prior to

steeping was of a 3'ellowish colour, is now
bluish green, and appears to be much more
capable of yielding indigo than the original

plant. It has been found in practice, how-
ever, that a second steeping is unprofitable.

Certain chemical and bacteriological changes
take place much more rapidly on wet matter
offering a great surface than when the same
material is either dry or completely immersed
in water. Whilst the liquid is draining off

from the plant, it would seem that the
colour-giving principle, which is left in solu-

tion on the leaves and twigs, is rapidly
decomposed and destroyed. A small portion
forms indigo blue, but this is left on the
plant in an insoluble state, and is, there-

fore, not extracted by a second steeping.

After the water has run off, the temperature
of the plant rises rapidly.

The extracted plant or "sect" is taken
out to be subsequently applied as manure to
the land, and the vats prepared for another
steeping.

Beating.—The liquid running from the
steeping into the beating vat varies in colour
from a bright orange to an olive green, and
possesses a peculiar fluorescence. When suffi-

ciently steeped, the liquid which runs out at
first is of an orange colour, but it soon changes
to a yellow and finally to an olive. When
all the vats are discharged, the wheel is set

in motion, at first slowly and gradually in-

creased to a maximum. Under normal con-

ditions from two to three hours are required
to complete the operation of beating ; although
in some cases the length of time may be re-

duced to one or one and a-half hours. A
considerable amount of frotli is formed, espe-
cially if the plant has been oversteeped. In
such cases there is frequently a froth of two
or three feet in deptli on the surface of the
liquid. This is kept do^\ni as much as possible

by coolies, who walk through the liquid with
a cloth stretched across the vat and bring
the froth under the beating wheel, where
much of it is broken up. When nearing com-
pletion the froth, which at first was bluish,

becomes white and giadually disappears. la
the meantime, the liquid changes through
various shades of green to a deep indigo lilue.

In order to ascertain when the beating is

complete, the foreman or "mal mistri'' takes
up some of the liquid and pours it on to a
white plate. If the grain or "fecula" readily

settles, leaving a clear fluid, the beating is

considered accomplished and the wheel is

stopped. Sometimes a little lime is added
to the contents of the plate. A better plan
is to saturate a piece of filter paper with
the solution and subject it to the fumes of

ammonia. If the slightest blue coloration

is developed, it is an indication that the
beating is not complete. In place of the
beating wheel, various other devices for oxi-

dising the liquid have been tried, but not
generallj' adopted. The most promising alter-

native methods appear to be drawing air

through the liquid by means of a steam
" blower " or a shower bath arrangement
devised by Bridges Lee.

After beating, the indigo "fecula" is

allowed to settle, which usually takes two or

three hours, when the supernatant liquid

"sect water'' is run off either by means of a
surface drainer or by removing a series of

wooden plugs arranged down the side of the
vat. The bottom of the vat is inclined

towards one corner where the precipitated

indigo or " mal " is collected, passed through
one or two strainers, whence it flows to a
well or "mal jhari," from which it is elevated,

usually by means of a steam injector, to a
large rectangular iron tank. The "mal" is

strained again twice on its way from the well

to the boiling tank. Every precaution is

taken to keep the indigo clean and free from
bits of twigs and dirt.

Boiling and Filtering.—The liquid contain-

ing indigo in suspension (to the extent of

about 0'5 per cent.) when lifted by tlie steam
injector has uaually a temperature of 140° to
150° F. It is not always actually lioiled, but
is heated (now usually by steam, but in some
cases by direct fire, or by steam and direct

fire combined) up to temperatures varying
from 190° to 212° F. In some cases the steam
is shut off as soon as the liquid begins to boil;
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iu others, the boiling is continued for a qunr-
ter or half an hour. There is a three-fold
object in boiling the " raal''; Ist, it prevents
putrefaction, wliich rapidlj' takes place in

such a hut moist climate as that of India
during the manufacturing season, and would
result in much loss of colour; 2nd, it dissolves
some of the brown matters which have pre-
cipitated with tlie indigo fecula and thus
produce.-* a finer quality ; 3rd, it causes the
iniligo particles to settle more readily, so

tliat tlie refuse liquor may be run off without
delay. In some factories the supernatant
liiiuid is run off from the boiler, fresh water
added, and the whole boiled up a second time.
After l)oiling, the indigo is allowed to settle,

the clear liquid is run off as far as possible,

and then the hot concentrated " mal" is run
through strainers on to a large filter known
as the "table" or "dripping vat." This is

constructed of narrow parallel laths fixed

close together on a stout wooden frame with
sides about 18 ins. high sloping outwards.
The " table," which st^inds in a shallow
trough made of cement, is covered with a
sheet of strong cloth specially made for the
purpose. At first the liquid comes through
blue and cloudy, and it is pumped back on
to the cloth until it is perfectly clear. It is

then usually of a sherry colour. Much of

the liquid passes through the filter cloth,

but a considerable portion is also removed
by carefully letting down a corner of the
cloth after the precipitate has settled into

a more or less thick paste. The paste is

then scraped down towards one end of the
filter and the cloth folded over. After
allowing an hour or two for the liquid to

drain still further, the pulpy mass, containing
in this condition from 8 to 12 per cent, of

indigotin, is ready for pressing.

Presning and Cutting.—Each factory has a
number of presses in operation. They stand
upon heavy beams of timber or strong iron

girders. The press consists of a strongly-

made rectangular box, the framework having
on all sides numerous perforations. The box
is well-fitted with two thicknesses of strong,

closely-woven cloth, and is arranged under a
])air of powerful screws, which can be turned
with long levers. The cloth is wetted and
the paste from the table introduced into the

box to a depth of 9 ins. to 13 ins., according
to its consisteni y ; the amount being regu-

lateil so as to obtain a pressed slab of 3 ins. to

3J ins. in thickness. The screws are turned
very slowly at intervals extending over several

hours. Unless great care is taken, the cloths

burst and indigo is lost. When no more
liquid is seen to be oozing from the block, the

pressure is gently and evenly released. The
slab, which now contains about 70 per cent,

of water, is put on to a frame and cut by
means of a brass wire into cubes of about 3 ins.

to 3^ ins. in size. E^h cube is stamped with
the mark of the factory and the number of

the day's boiling, and taken to the drying-
house.

Drying.—The drying-house is a lofty, well-

ventilated building, containing a number of

shelves (al)out a foot apart) of light Iximlxjo

or ^vire netting. The cubes are placed on
these shelves alx>ut half-an-inch apart, and
left for a period of two or three months to

dry. The drying takes place very slowly, as

at tliis period of the year the humiditj' of the
atmosphere is high. .Strong currents of air

are not permissible; or the cakes would crack
and the value of the indigo in the Calcutta
market be thereby much depreciated. There
are usually a number of cakes broken, but the
greatest care is taken to keep them whole.

During the drying a considersOde amount of

ammonia is evolved, and the cakes become
covered with a thick growth of fungus. It

would appear from experiments which have
been made that the ammonia and fungus are

not produced at the expense of the colouring

matter, but from the soluble extractive

matter remaining in the cake after pressing.

When dry, the cakes are brushed and packed
into cases or chests, which are usually made
of well-seasoned mango-wood.

]Ya(er used in Indigo MaiiuJ'aclure.—For
the production of indigo an abundant supply
of good water is indispensable ; every pound
requires from 300 to 5t)0 gallons, and upon its

quality largely depends the successful work-
ing of the operations. The chief sources of

supply are river water, lake water, and rain

water. The rivers of Behar gen^ralh' flow

from Nepal in the North, in a south-easterly

direction, and empty themselves into the
Ganges. The largest is the Gundak, on the
West. Rain water is either collected in large

tanks dug in the ground, or in natural depres-

sions, forming "chowrs." Much of the soil

in 15eliar is calcareous, and it fiequently

happens that the rain water in these tanks
and ehowrs contains as much mineral matter
as the neighbouring river. Lake water varies

greatly in composition, according to the rain-

fall. In times of drought, lake water often

contains mucli organic matter in solution and
suspension ; such water is always considered

to give bad residts in indigo manufacture,
both as regards produce and quality. Taking
the average of about seventy samples, the

water used for manufacturing indigo in Behar
may be said to contain about 15 grains of

solid matter per gallon, ranging from 4 to 2S
grains. The hardness, which, almost with-

out exception, is <lue to carhonalen of limo

and magnesia, averages 6°, with a maximum
and minimum of 14° and 2° resi>ectively.

Tlie m.ijority of waters, however, only vary
from 4' to 8° of hardness. Most of the

waters, in addition to carbonates of lime and
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magnesia, also contain small quantities of

carbonate of soda. Sodium chloride is only
present to the extent of about half a grain

per gallon. With few exceptions, the waters
are practically free from nitrates. On ac-

count of the heavy rains and the melting of

snow in the Himalayas, the waters of Behar
vary considerably in their composition from
time to time. All planters agree that, other
things being equal, fresh rain water is much
the test for indigo manufacture, and that
more or less stagnant water containing in-

numerable living organisms— vegetable and
animal—is decidedh' detrimental to the pro-
duction of good indigo.

The Colour-giving Principle and Solu-
tion OET.\iNED IN Steeping. ^NotAvithstand-
ing the great amount of time that has been
devoted to the subject, it is not definitely

known in what state of chemical combination
the colour principle exists in the leaf of the
plant nor the precise changes which take
place during its conversion into indigo-blue.

It was formerly considered that indigo-blue
existed ready formed in the plant, and, at a
later period, that it was present in the form
of reduced indigo or indigo-white. Many
j-ears ago Dr. Schunck, in his classical re-

Bearches on the "Formation of Indigo-Blue,"
proved both these views to be incorrect. He
found the leaves of certain indigo-yielding

plants

—

Isiitis tinctoria and Polygonum tine-

torium— to contain a peculiar compound
which he named Indtcan. Dr. Schunck
showed that when leaves of Polygonum line-

torium were placed in boiling alcohol, the
principle was entirely removed and the leaf

left of a yellowish-grej- colour. When the
vitality of the fresh leaf had been partially

destroj"ed, 113' being punctured, or frozen, or

treated with acid or cold spirits of wine and
then immersed in boiling alcohol, those por-

tions which had been affected became blue
and the other portions were grey or colour-

less. Indican, which belongs to the class of

bodies termed glucosides, is capable of being
split lip into indigo-blue and a kind of sugar.

It has recently been shown that this change
does not take place directly, and that indican

itself does not contain the molecule of indigo-

blue. It is highly probable that the colouring
matter exists in the same form in the leaves of

Indigofera tinctoria as in other indigo-yielding

plants, but, as already stated, this has not
been definitely proved. A theory of the steep-

ing process which appears to obtain general!}-

is that by fermentation the glucoside, indican,
is decomposed into indigo-blue and a peculiar
kind of sugar, and that the indigo-blue is tlien,

bj- the action of further fermentation, reduced
to indigo-white, which remains in solution
until it is afterwards precipitated by oxida-
tion in the beating vat. This simple ^aew of

the process, however, is not borne out by facts.

If the liquid running from the steeping vat»
contained indigo-white in solution it would
be oxidised to indigo-blue in very much less

time than is actually the case. Schunck and
Romer * have shown that when indican is de-
composed by hydrochloric acid in the absence
of oxidising agents, a substance is produced
which cannot be converted into indigotin ;

and further, that indigotin is formed from
indican by the action of hydrochloric acid
in the presence of an oxidising agent, and
that these conditions — the presence of a
liydrolysing agent and of an oxidising

agent at the same time—are necessary for

the production of indigotin. From the re-

searches of these savants, Marchlewski and
Radcliffe t have propounded the theory that
indoxyl was the parent substance or origin of

indigotin ; and that the glucoside, indican,
on hydrolysis yielded glucose and indoxyl.
Dr. Ranking, in a paper read before the
Asiatic Societj' of Bengal in 1896, also states

that the liquid after steeping probably con-
tains indoxyl, and not indigo-white, as had
been formerly considered to be the case.

Rawson's observations and experiments sup-
port this view. Indoxyl (C8H7NO) is a com-
pound capable, like indigo-white, of being
oxidised into indigo-blue, but for this change
to take place it requires double the amount of

oxygen needed for indigo-white.
Much difference of opinion prevails as to

whether fermentation is necessary for the
production of indigo-blue, or whether the
fermentation is merely a result of the steep-

ing process. It is possible to produce indigo-
blue from the plant under such conditions
that bacteria could not exist, and this would
tend to show that fermentation was not a
necessity. On the other hand, Alvarez pro-

fesses to have discovered the micro-organism
which produces the indigo fermentation.
He cultivated the microbe (named Bacil/us
indigogemis) and found that it induced indigo
fermentation in a sterilised extract of the
leaves, whii;h remained vmaltered when freely

exposed to the air without inoculation.

Br^audatJ attributes the formation of indigo
to a " diastatic" fermentation, and not to tlie

growth of a micro-organism. Van Lookeren
Campagne § considers that the decomposition
or transformation of indican takes place in

the interior of the leaf by the action of

bacteria ; indigo - white diffusing into the
liquid.

The liquid obtained on steeping the plant
contains a number of substances—organic and
inorganic—in solution, among which tlie most
important, the indigo-forming principle, exists

in very small proportion. An extract of indigo

• Ber. d. deut, Chem. Ges., 1879, p. 2311.

t Journ. Soc. Chem. Ind., May, 1898.

J Comptes Rendtis. 1S9S, p. 769.

§ Chem. Zeit., 1S99, p. 16.
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leaves has been variously stated to possess an
acid, an alkaline, and a neutral reaction, but

it has not been clearly stated what indicator

was used for determining this condition.

Many substances which exhibit au acid re-

action to certain indicators are alkaline to

others. This is the case with an extract of

indigo leaves. Rawson found a fresh decoc-

tion of tlie plant to be neutral to both red

and blue litmus paper. It was decidedly

alkaline to methyl orange and acid to phenol-

phthalein. The liquid contains a large amount
of lime, magnesia, and potash ; chiefly in

combination with carbonic and organic acids.

The solution obtained on steeping contains on
an average about 0'55 per cent, of dry solid

matter. This amoimt corresponds to 55 lbs.

per 1000 gallons. Nearly one-half of the
total solids consists of mineral matter ; bi-

carbonates of lime, magnesia, and potash pre-

dominating. The bulk of this matter, and
practically the whole of the colouring matter,

is derived from the leaves. Even the fine

stems yield but traces of colour. The fol-

lowing table shows the relative amount of

matter extracted from leaves and stems, when
100 grms. of each were separately steeped
with ten times their weight of water in the
usual manner. The plant contained 38 per
cent, of leaf, and the results are also calcu-

lated for the whole plant.

E.

—

Matter extracted on Steei'ino

Leaves and Stems separately.
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a view of augmenting fermentation, and others

for the purpose of arresting and preventing
sucli action.

Of the great number of processes which
have been patented, two or three only have
been used on an extensive scale. Some fifteen

years ago a method worked out by Michea,
and wliich became known as the " ammonia
process," gave every promise of becoming a
success, but it has practically fallen into dis-

use. The indigo obtained was light and of a
good colour. It usually contained a much
liiglier proportion of indirubin than indigo
made in the ordinary way,* but it also con-

tained a large proportion of mineral matter.

Indigo made by this process appeared to be
of much finer quality than was found to be
the case when submitted to analysis, or when
actually used in dyeing. On this account,

and also o\ving to its irregularity, it met
with little favour among indigo buyers, and
after a short run ic became a drug in the
market. In the specification, two methods
of treatment are described, named respec-

tively the "cold" and the "boiling" water
processes. In the former treatment the plant

is steeped in the ordinary way, and the solu-

tion obtained is at once heated to a tempera-
ture of 96° F. Ammonia (sp. gr. '880) is added
to the liquid, varying in amount according to

the quality of the plant, in quantities up to

230 lbs. per 1000 cubic ft. of pressed plant.

About 5 lbs. of nitrate of soda or of potash
are also added, and the beating or oxidation

proceeded with at once. Various methods of

oxidation are described, among which is one
of blowing in atmespheric air, or, preferably,

ozonised air, by means of bellows, fans, or

air pumps. It is further recommended that

the temperature of the air blown in should be
raised to that of the liquid.

In the boiling water process small sliallow

vats (2 ft. 6 ins. deep) are used. Water is

run in and lieated to the boiling point, and
the indigo plant, in small loose bundles, intro-

duced for a few minutes only. As soon as

the scalding is complete, which is known by
the liquid attainmg a yellowish-green colour,

the solution is rapidly di'awn off into the

beating vat. The requisite amount of am-
monia is then added, and the liquor treated

in the same manner as in the "cold water"
process. Ammonia is said to unite with the

indican, forming a body which is highly
susceptible of oxidation, and which yields a
far greater quantity of indigo than indican

itself. In the ordinary steeping vat ammonia
is produced by the fermentation of the nitro-

genous substances present in tlie indigo plant,

but not in sufficient quantity to combine with
and convert the whole of the indican into the

more readily oxidisable body, which after-

wards j'ields indigo-blue. In the ordinary

* Kawson, Journ. Soc. Dyers and Cot., 18S6, p. 141.

process of manufacture, therefore, there is

always a loss from a portion of the indican
escaping conversion into indigo -blue. The
ammonia added, as previously described,

efifects the complete oxidation and decompo-
sition of the indican, thus utilising the whole
of the indigo-producing bodies present in the
plant.

It has already been pointed out that when
an alkali is added to the liquid obtained on
steeping indigo plant in water a precipitate,

consisting principally of carbonates of lime
and magnesia, is produced. Much of the
increase in weight obtained by following the
ammonia process was no doubt due to this

cause, though an actual increase of colour-

ing matter was also obtained. In Coventry's
process an alkaline body—preferably lime,

on account of its cheapness—is also used,

but in this case the precipitated carbonates
are removed by subsidence, in a vat placed
between the steeping and beating vats.

Each steeping vat has a corresponding pre-

cipitating vat. The requisite amount of

lime (200 to 250 lbs. per 1000 cubic ft. of

pressed plant) is placed in a small tank
or box fixed just above the outlet of the

steeping vat. It is mixed with water, and
the milk of Ume thus formed is allowed to

run into the precipitating vat simultaneously
with the liquor rim out of the steeper. If

mixed afterwards, oxidation takes place and
indigo is lost. The precipitate produced and
tlie impurities in the lime soon settle, and
after half an hour or so the supernatant liquid

is run off into the beating vat and treated in

the usual way. Oxidation takes place rapidly,

and usually in the course of about half an
hour the beating operation is complete.

Although the great bulk of the lime is left

in the " precipitator," in some cases the

indigo produced by this process contains a
large amount of mineral matter, chiefly lime.

For the successful working of the operation

it is, therefore, necessary to use an acid.

Coventry adds the acid to the '
' mal " in the

boiler, after running off as much of the clear

waste water as possible. He recommends
from 25 to 30 lbs. of hydrochloric (or a cor-

responding amount of sulphuric) acid per

100 lbs. of indigo treated. The exact amount
of acid necessary may be determined by means
of blue litmus paper. As already stated, the

indigo obtained by this process is of very high

quality, and it usually contains a high per-

centage of indirubin or indigo-red. According

to Coventry, this excess of indirubin is pro-

duced in place of the bro^vn matters formed

in larger or smaller quantities in the ordinary

course of manufacture. A drawback to the

process is that the amount of indirubin formed

is not a constant quantity, but no doubt thii

difficulty may be overcome by further ex-

perience. A process recently patented by
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Dr. Ranking consists in adding sodium per-

oxide to the liquid before beating, in tlie pro-

portion of about 6 lbs. per 1000 cubic ft.

of pressed plant. Oxidation naturally takes
pliKc much more quickly, and it is claimed
that an increase of colouring matter to the
extent of 10 to as much as 80 per cent, is

obtained.

Dry LeafProcess.—In some parts of Madras
indigo is made from the dried leaves instead

of from fresh plant. The ripe plant is cut in

di'v weather an hour or two before sunset,

and then dried in the sun on two consecutive
days between 9 a.m. and 4 p.m. When dry
the plants are submitted to a process of

threshing, so as to separate the leaves from
the stems. The leaves in the course of a few
weeks luulcrgii a change in colour ; their

beautiful gieen tint turning to pale bluish-

grey. Till' leaves are now ready for extrac-

tion. Tliey are put into a steeping vat with
six times their bulk of water and macerated
for two hours, with contiimal stirring till all

the floating leaves sink. Tlie fine green liquor

is then drawn off into the beating vats with-

out delay, and treated in the ordinarj- waj-.

In.stead of steeping in the usual manner for

eight to twelve hours, a short maceration in

hot water has frequently been tried, but
although in some cases good results have been
obtained the process has not been adopted in

India. It is said that new and improved
metluids of manufacture have recently been
inlrudufed into Java, and that the colouring

principle has been extracted from the plant

by means of hot water. It would also appear
that some alkali was used in the operation,

since .Tava indigo now frequently contains

much indirubin, whereas formerly it contained

very little. Alany samples of Java indigo

have recently been found to contain a yellow
colouring matter. Further reference to this

peculiarity will be found on page 195, under
Analysis of Indigo.

At the present time various new methods
of manufacture are being tried in Bengal, but
the details cannot be discussed until the ex-

periments are complete.

CONSTITUENTS OF INDIGO.

Indigotin is by far the most important con-

stituent of natural indigo. Its proportion
varies greatly—from 5 to 80 per cent. Good
Bengal indigo may be said to contain on an
average from 60 to G6 per cent. Madras
indigo, on the whole, is of inferior quality.

It contains on an average about .TO per cent.,

but the variations are much greater than in

the case of Bengal indigo. Some (jualities

contain upwards of 50 per cent. Broadly
speaking, the indigo made in theNorth-West
Provinces (Oude, &c.) is of a quality inter-

mediate between that of Bengal and Madras.

Java indigo contains, as a rule, the highest
percentages of indigotin, but the general
opinion of woollen dyers in Kngland is that
it does not gi\e such good results a.s a high-

class Bengal product of a corresponding <iiia-

lit}'. Indigo also contains another colouring
matter of considerable tinctorial value—viz.

,

indirubin or indigo-i-ed. Until comparatively
recently, this constituent was rarelj' present
beyond 2 per cent., but at the present time
commercial indigo frequently contains as
much as 10 per cent, and upwards.

In addition to indigotin and indirubin,

natural indico contains a variety of other
substances which are usually regarded as im-
purities, though in some cases the organic
matters undoubtedly have an apprecialile

effect in dyeing. They comprise incligo gluten
and various brown substances, and amount
in all to about 20 to 30 per cent. Natural
indigo always contains more or less mineral
matter. This is partly derived from the
leaves of the plant, and partly from suspended
matter (clay and sand) present in the water
used for stee])ing. The amount of mineral
matter found in natural indigo varies greatly
from 2 or 3 per cent, to 60 per cent., and even
more. Good Bengal indigo usually contains

from 3 to 6 per cent.

Indigotin, CisHioNjOj, may be prepared
in a pure state in a variety of ways. A
simple method consists of gently heating a
little powdered commercial indigo in a plati-

num dish or tray covered with another dish

of tlie same size. The indigotin sublimes or

condenses on the surface of the upper dish

in beautiful needles of a purple colour. It

may also be obtained by boiling finely-pow-

dered indigo with .aniline, filtering whilst still

hot, .and allowing the liquid to cool, when
indigotin crystallises out. After washing
with alcohol the product is pure indigotin.

Another method which gives very good
results is known as Fritzsclie's process, and
may be carried out in the following manner:—
5 grammes of very finely-powdered indigo,

10 grammes of pure grape sugar, 60 c.c. of a
40 per cent, solution of caustic soda, 150 c.c.

of water, and 300 c.c. of 90 per cent, alcohol,

are put into a flask fitted with a cork and
syphon tube. The mixture is heated on a
water-bath for half an hour, and the insoluble

matters are allowed to subsi<le. The clear

liquid is syphoned off, and a current of carbon
dioxide passed through it, and then a current

of air. Indigotin is thereby precipitated ; it

is collected on a filter, washed (1) with dilute

hydrochloric acid, (2) with water, and tlien

dried.

Pure indigotin crystallises in beautiful

dark blue or piir])le needles, which exhibit

a coppery reflex. The piiwiler, which is of a
deep lilue colour, assiitues a bright red bronzy
appearance when burnislied. Indigo begins
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to sublime, according to Schuuck, at 170' C.

;

but other authorities give a much higher

subliming point. The vapour possesses a

beautiful red-violet colour, resembling that

of iodine. In the open air, although the

greater portion of the indigotin sublimes, it

is partially decomposed, leaving a mass of

porous carbon. In an inert gas it may be
volatilised without decomposition. Wlieu
submitted to dry distillation—that is, heated
in a closed vessel, either alone or with an
alkali -indigotin is decomposed, the chief

product being aniline.

Indigotin is a neutral body, and is insoluble

in water, ether, dilute acids, and alkalies. It

is sliglitly soluble in boiling alcohol with a
blue colour, but is again deposited on cooling.

Amylic alcohol, carbolic acid, chloroform,

and carbon bisulphide also dissolve small

quantities when hot, but the best solvents

for indigotin are glacial acetic acid, nitro-

benzene and aniline. Boiling paraiEn dis-

solves indigotin with a magenta colour. Con-
centrated sulphuric acid completely dissolves

indigotin, but since its composition is changed,
under these conditions sulphuric acid cannot
be considered a solvent for indigotin as such.

Olacial acetic acid containing a few drops of

sulphuric acid dissolves indigotin with a deep
blue colour, and on dilution with water it is

reijrecipitated unaltered.

By the action of oxidising agents, such as

dilute nitric acid, chromic acid, &c., indigotin

is converted into isatin or indigotic acid. If

nitric acid is used hot, it forms nilro-salicylic

acid ov picric acid, according to the strength
of the acid. At the same time other products,

such as carbonic acid and oxalic acid, are

formed.
By the action of certain bodies, termed

"reducing agents" (compounds capable of

giving up nascent hj'drogen or assimilating

oxygen), indigotin is converted into a colour-

less compound known as indigo-white or

reduced indigo. This body is soluble in

alkaline liquids, such as lime, potash, or soda.

It is in this form that indigo is used for vat
dyeing. The material to be dyed is immersed
in a vat containing reduced indigo ; this, on
exposure to the air, is oxidised to indigotin,

which is thus fixed in the insoluble form on
thf fibre.

There ire numerous .substances which have
the power in alkaline solution of reducing
iniligo-blue to indigo-white— e.g., sodium
iinialgam, zinc, tin, aluminium, magnesium,
&c. ; sulphide of arsenic, ferrous hydrate,
hj'posulphurous and hypopho.sphorous acids

;

glucose, gallic acid, &c., and certain or-

ganic ferments. Reduced indigo is a greyish-
white amorphous powder, insoluble in water
and dilute acids, but soluble in alcohol and
ether, and in alkaline solutions ; the powder,
on exposure to air, oxidises to blue indigotin ;

tlie change lakes place rapidly in the presence

of water. An alkaline solution of reduced
indigo has a bro^vnish-yellow colour ; an
excess of the reducing agent gives a clear,

bright yellow solution. On exposure to the

air, this becomes at first green, tlien blue, and
is covered mth a bronzy scum which consists

of minute crj'stals of indigotin. If an oxidis-

ing agent, such as potassium bichromate, be
added to the solution, the blue colour of

indigotin is at once developed. An alkaline

solution of reduced indigo gives bulk}- white
precipitates with salts of alumina, zinc, mag-
nesia, and theproto-saltsof iron, lead, and tin.

The tin compound was formerly used in calico

printing. Reduced indigo forms Jtwo com-
pounds with lime, one of which is soluble and
the other insoluble.

Indigotin Sclphonio Acids. — It has
already been stated that indigotin dissolvei

in concentrated sulphuric acid, thereby under-

going a change in its composition. According
to the condition, either mono- or disulphonio

acid is formed.
Indigotin monosulphonic acid, also known as

sulphopurpuric aoid and indigo-purpuric acid,

is obtained bj' mixing 1 part of indigotin with
4 parts of concentrated sulphuric acid, and
allowing the mixture to stand not more than
half an hour, when it is diluted with water.

A beautiful purple precipitate is formed
wliich is only sparingly soluble in water.

The sodium salt is used in dyeing, under the

names of indigo-purple, red extract of indigo,

and red indigo-carmine.

Indigotin dif-ulphonic acid, also known as

sulphindigotic acid, is obtained by treating

indigotin mth a larger proportion of sid-

phuric acid, and allowing it to act for a
longer time, or by heating the mixture, or

by both combined. One part of indigotin

treated with 10 or 12 parts of concentrated
sulphuric acid at a temperature of 90° C. is

converted into sulphindigotic acid in about
half an hour. At the ordinary tempera-

ture it is necessary to allow the mixture to

stand for ten or twelve hours. On dilut-

ing with water, the sulphonie acid remains in

solution, being soluble in about 60 parts of

water. If any sulphopiurpuric acid is present,

it is precipitated in the form of a purple

powder. The pure sulphonie acid may be

obtained by adding a saturated solution of

common salt, which produces a precipitate

of sodium sulphindigotate. The precipitate

is collected on a filter and washed with a satu-

rated solution of salt, in order to remove free

acid. The paste is then dissolved in water
and the solution precipitated by lead acetate.

The insoluble lead salt is washed and decom-
posed by sulphuretted hydrogen. The solu-

tion freed from lead sulphide yields on
evaporation, pure sulphindigotic acid. It is

insoluble in alcohol.
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Sulpliindigotic acid, or indigo sulphate, as

it is often termed, is deoolumiM'd by reducioi;

aeents in a inimilar manner to indigotin itseliT

Tlie colourless solution becomes blue again on
exposure to air. By tlie action of oxidisiuc

agents, such as potassium bichromate and
potassium permanganate, it is converted into

sulphisatic acid. Both these series of re-

actions are utilised for the estimation of

indigotin in commercial indigo.

Sulphindigotic acid is decomposed b}' strong
solutions of caustic alkalies, fornung at first

a green and ultimately an orantjecoloured
solution. Weak solutions and alkaline car-

bonates form sulphindigotates, which are
soluble in* water, out verj' sparingly soluble

in strong saline solutions.

The potassium salt dissolves in alxrat 150
parts of water, and the sodium salt is some-
what more soluble. The lead salt is insoluble,

and the barium salt is only very sparingly

soluble.

Strong ammonia, added to a solution of

sodium sulphindigotate, produces a green
colour, which is named by V. H. Soxhlet*
indigo - green. The product has not been
thoroughly investigated. It maj' be simply a
mixture of a sulphindigotate and some yellow
decomposition product.

Indigodisulphonic acid may be prepared
synthetically by the action of fuming sul-

phuric acid on phenylglycocol and in other

ways, t
Indigotin Suh-»ulphonic Acid.— GerlandJ

describes the formation and properties of

indigotin aiih-suJphonic acid, which he obtained
by treating indigo with sulphuric acid of a
specific gravity of 1-6 to 1'7. In the cold,

the action proceeds very slowly, but, im-

mersed in boiling water, solution is effected

in from one to three hours. On addition of

water to this liquid the sulphonic acid com-
pound is completely precipitated and may be
collected on a filter, washed with weak
hydrochloric acid, pressed and dried. This
new body is of a dark violet-blue colour. It

falls to powder by gentle pressure, and when
rubbed does not take a metallic lustre like

indigo. It is not changed by heating to

120°C. ; at higher temperatures violet vapours
are evolved. The substaace dissolves slowly

and only partially in water, with a blue colour.

It is not a definite chemical compound but
evidently a mixture of several subsulphonic

acids, since the percentage of sulphur present

varies according to the mode of formation.

It is always less than that contained in

indigomonosulphonic acid. The more sul-

phur there is present the more solulile is the

body in water. Boiling nitrobenzene dis-

solves a portion of the body, and, on cooling,

• Clii'm. Newt, vol. Ixiv., p. 83.

+ Heynmnn, Journ. Soc. Chem. Indutlrtl. 1891, p. 827.

tJoum. Soc. Chem. Industrii, 1890, p. 225.

crystals are obtained which are indistinguish-

able from indigotin, except that they contaia
sulphur and are slightly soluble in benzene
with a blue colour. Caustic alkalies and
hydroxides of the alkaline earths destroy
the compound even in weak solution, with
change of colour from blue to yellow. Strong
nitric acid acts violently, yielding a red
solution. Hydrogen peroxide or ammonium
persulphate acts in presence of alkali, but
in acia solution a reaction only becomes per-

ceptible after long contact.
Marchlowski and RadcUffe, in the Journal

of the Socle/i/ of Chemical Indwitry (1898,

p. 432), describe the formation and pre-

paration of di-isatic acid (or O'Neill's acid) *

prepared from indigo by oxidation with per-

manganate in the presence of glacial acetic

acid and subsequent hydrolysis with caustic

soda.

Artificial Indigotin.—After many years
of labour, artificial indigo was introduced
into the market under the name of " indigo
pure" in July, 1897, by the Badische AniUn
and Soda Faljrik. Indigotin had preWously
been produced sjuthetically in a variety of

ways, but the cost of production was far

above that of the natural product. Baeyer's
name \rill always remain inseparably con-
nected mth the synthesis of indigo. In 1870,
Baeyer and Emmerling succeciled in produc-
ing indigotin from isatin, but the synthesis

was not complete until 1878 when the former
chemist obtained isatin from indoxyl, and in

conjunction with Suida prepared, in its turn,

indoxyl from orthoamidophenylacetie acid.

In 1880, Baeyer obtained indigotin in various

ways from cinnamic acid.

One metliod may be briefly summarised us
follows :

—
(a) Formation of orthonitrocinnamic acid.

(ft) Treatment with bromine whereby ortho-

nitrodibrondiydrocinnamic acid is produced.
(c) By action of caustic alkali orthonitro-

phenylpropiolic acid is obtained.

(d) Reduction with glucose or xanthates
when indigotin is formed.

In 1882, Baeyer and IJrowsen obtained
indigotin from orthonitrobenzaldehyde by
treating this compound with acetone or acetic

aldehyde in the presence of caustic alkali.

In this reaction nrflionitrophenyl lactone is

formed as an inti'rnudiato product. In 1893,

Kallo & Co. introiluced their "indigo salt."

which consists of the above-named l)odv in

combination with sodium bisulphite. It is

readily soluble in water, and yields indigotin

at once on the addition of caustic soda.

In 1890, details of Heumann's synthesis of

indigo from phenjd glycocol were published.

Wlion heated with caustic alkalies to a
temperature of 250° C. phenylglycocol is
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converted into pseudoindox3'l, which, on
oxiddtion, yields indigotin. This process,

together witli several others for the produc-

tion of indigotin and intermediate compounds,
is in the hands of the Badische Anilin and

1. C10H3 -

Naphthalene 1

fCOOH

Phthalic acid I

3. C6H4{^Q>NH
Phthalimiiie 1

j
COOH

4. CeHi
j jjjj^

Anthranilic acid *

(COOH
5. CoH4 -[ xHCHjCOOH

Phenyl-glycin orthocarboxylic acid

6. C6H4{^g>CHCOOH
Indoxyl carboxylic acid

S3'nthetic or artificial indigotin possesses

the same chemical and dj'eing properties as

indigotin prepared from natural indigo. The
two indigotins maj' be considered to be iden-

tical. Marchlewski and Radcliffe * have
studied the acetyl oxidation products obtained

from indigotin, from Kalle's salt, indigo pure

of the Badische Anilin and Soda Fabrik, and
indigotin from natural indigo. In all cases

identicall}' the same results were obtained.

Indirubix, or indigo - red, possesses the

same empirical formula as indigotin—viz.,

C1GH10X2O2.
Schunck and Marchlewski + have shown

that it is the indogenide of isatin and has the

constitution

—

C6H4<^H>C = C<^c 0*>^^

as compared with indigotin

—

/C 0^ /C

It has been previously stated that when
indican is submitted to fermentation, or

treated with dilute acids, it splits up into

indigotin and sugar. This indican is very
susceptible of alteration, and its modilications

yield, according to existing conditions, either

indiriibin or indiretin and indihumin, the
latter two bodies forming indigo - brown.
Schunck found tliat ^hen indican was mixed
with caustic soda and allowed to stand for

some days the solution yielded indirubin but
no indigotin. Indican thus modified b3' the

'Jnurn. Soc. Chem. Industrii. 1S9S, p. 433.

Ber. d. devschen Chem. Ges.. 1895, p. 539.

r/C = C'CxTTix-'C|5H4.

Soda Fabrik. The exact method emploj-ed

by this firm for the manufacture of indigotin,

or " indigo pure," is not known, but it ia

said to be obtained from naphthalene and
carried out in the following stages :

—

^e"* \ COOH
Phthalic acid.

C6H4{^Q>NH
Phthalimide.

(.„/C00H

Anthranilic acid

P„/C00H
C6U.4

\ NHCHsCOOH
I Phenyl-glycin orthocarboxylic acid.

CcHi
I
^T2>CHC00H

I Indoxyl carboxylic acid.

/C 0^ /C o^

> Indigotin.

action of caustic soda was named by Schunck
itidicayiin.

Indirubin is said to be formed in larger

quantities than usual when indican is decom-
posed by oxalic or tartaric acid. It may be
obtained from commercial indigo by extraa-

tion with alcohol, ether, or glacial acetic

acid, indigotin being insoluble in the cold.

The indigo should, in the first case, be boiled

with dilute hydrochloric acid, and washed
with water. A hot concentrated solution

of indirubin in alcohol deposits the indi-

rubin on cooling in the form of microscoijic

bundles of dark purple - coloured needles.

Indirubin sublimes at a lower temperature
than indigotin, and condenses again in the
form of beautiful crimson needles. It is un-
affected by weak acids and alkalies, but, like

indigotin, is reduced to a colourless eonipoiuid

soluble in alkalies by the action of substances
yielding nascent hydrogen. Wool or cotton
immersed in such a solution and then exposed
to the air becomes dyed a fast purple colour.

Indirubin is soluble in alcohol, ether, acetone,

and glacial acetic acid. It dissolves in con-

centrated sulphuric acid, forming a deep
crimson solution, which produces no precipi-

tate on dilution with water. This solution

is oxidised but slowly by potassium per-

manganate or bichromate. If solutions of

indigotin and indirubin sulphonic acids be
mixed together and titrated in the cold mth
potassium permanganate the whole of the blue

compound is decomposed (decolourised) before

the red is affected. On slowly continuing
the addition of potassium permanganate, the
colour of the solution passes from a crimson
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to a bright scarlet, and then through various

shadps of orange to a bright yellow.

Indinibin dyes wool and cotton crimson

shades which are exceedingly fast to light.

The sulphonic acid of indirubin is much faster

than the corresponding indigotin compound.
AVlien dyed on wool inilirubin gives the

following reactions :

—

Iiidirubin-

Sulphoiiic
Acid.

Hydrochloric; No action,
acid — cone.
,c.,ld).

Sulphuric acid—
|
Fibre redder.

c*»nc (cold^

JJitric acid-
C'lnc. (cold).

Sodium lijrdrate
- lOV, (cold).

Aiumoiiium hy-
drate—sp. gr.
!^ (col.').

Sodiuni carbon-
au— 17. (boil-

ing)-

8oap solution

—

1'/. v-lM)iling).

^Icohol (boiling).

Decolourised.

Little action.

Little action.

No action.

.Solution crimson.

Litiuid and fibre at

first crimson, slow-
ly turning yellow.

Colour extracted*; so-

lution deposita mi-
croscopic needles.

Artificial Indirubin. — Like indigotin,

indirubin can also bo made synthetically, and
has been put on the market to a limiteil

extent by the Badische Anilin and Soda
Fabrik. Baeyer obtained it by the action of

indoxyl on isatin, and it is also produced
along with indigotin by the reduction of

isatin chloride. Much difference of opinion

exists regarding tlie identity of natural and
artificial indirubin. Koppeschaar * states

that the carmine of synthetic indirubin is

readily soluble in strong salt solution ; that
of natural indirubin being nearly insoluble.

Rawson, however, has found that both
ciinnines are alike nearly insoluble in salt

solution, a fact which had also been observed
by Marchlewski.
The constitution of synthetic indirubin was

first established by Baeyer, but the formula
he proposed has since been slightly altered by
Schunck and Marchlewski.t who have shown
natural and artiticial indirubin to be iden-

tical. Later, Marchlewski and RadcliflFeJ

'Zeil. fur Anal. Chem.. 1»99, p. I

t B'H. Brr., 1895, p. 539.

t Joum. Soe. Chem. Jndutlry, 1898, p. 434.

have found synthetic and natural indirubin

to behave in exactly the same manner under
similar conditions. They found that indi-

rubin was only jwirtially convert e<l into indigo-

tin in the presence of atlailine reducing agents,

whereas complete conversion UtoV place when
it was treated with acid reducing agents. In

face of the eonvertability of indirubin into its

blue isomer, and on account of the small quan-

tity of indirubin present in naturalindigo, they
consider the importance frequently ascrilicd

to indirubin in dyeing to be over-estimated.

On the other hand, however, indirubin. when
present to an appreciable quantity in indigo,

ha.s been found oy actual practice to Ik- of

much value— particularly in wool-dyeing.

Principally for the s;ikc of e'onomy, but
also for other reasons, a I'ed colouring matter,

such as cudbear, camwood, tc, is frequently

used in indigo dyeing, and indirubin is emi-
nently suited for this purpose. It is true

that "until comparatively recently natural

indigo rarely contained more than 1 or 2 per
cent, of indirubin, but, as previously stated,

much indigo now contains as much as 10 per
cent, and upwards.

Indigo Glctex may be removed from
natural indigo along with some of the

mineral matter by treatment with dilute

acid. It is a yellowish-brown amorphous
glue • like substance possessing properties

similar to ordinary vegetable gluten. In
cotton-dyeing it acts advantageously in mak-
ing the colour faster to washing.

iNDiCiO- BROWN. — The brown substanc-cs

present in indigo are named by Schunck
iiidirttin and indiliumin. When a solution of

iudican is heated for some 'time and then
treated with an acid, it yields neither intiigo-

tin nor indirubin. but a dark brown precipi-

tate consisting of the aljove two bcwlies, which
are invariably present to a greater or less

extent in commercial indigo.

The brown matter dissolves in caustic soda,

and a portion of it is precipitated on neutral-

ising the liquid with an acid. It dissolves in

concentrated sulphuric acid with a deep dark
brown colour, but is entirely precipitato<l on
dilution with water. Schunck * descrilios the
formation of five brown compounds derivol
from indigo-blue- Under certain conditions

one or more of these compounds may lie

formed during the process of manufacturing
indigo.

Applications of Indigo.

Lidigo is a substantive dye, and conse-

quently requires no nioi-dant. It is used very

largely txjth in wool and cotton dyeing. In

addition to the dyeing and printing of blue,

indigo is used to a very great extent as a
bottom for compound shaifes. Such shades

• Mrmoin qf the Lit. and Hhil. Soc. of ManehrtUr
lt^U4-5.
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(trowns, olives, blacks, &c. ), which contain

indigo, are said to be icoaded. In most cases

the cloth or other material is dyed with indigo
first, and then filled up (mordanted if neces-

sary) with the other colouring matters. In
any case the indigo requires a special vat.

As previously stated, indigo is applied to the
textile fibres in the foi-m of indigo -white or

"reduced indigo," soluble in alkalies. Many
of the substances already mentioned as being
capable of transforming indigo-blue into in-

digo-white are utilised on the large scale for

the dyeing of indigo. For the dyeing of wool
the vats are usually heated to a temperature
of about 50° C. Cotton and other vegetable
fibres are generally dyed cold.

The following are the most important indigo
vats :

—

Woad vat, A
Soda or German vat, . . .1 Used in
Potash vat V wool dyeing.
Hyposulphite or " hydrosulphite " l\

^sed in

Copperas vat, : ; : \ / \
^'°"°°

Zinc vat, )
"yns-

The Indigo Trade.

The indigo crop is greatly dependent upon
the weather ; hence we find great variations

in tlie exports from year to year. Notwith-
standing the severe competition of coal-tar

Colours during the past ten or twenty years,

the exports of indigo from India have not
materially changed. It is true that for many
styles of dj'eing, coal-tar colours have largely

replaced indigo, but the amount thus replaced
appears to have been compensated bj' the open-
ing up of new chaimels or by the general in-

crease in the trade of the textile industries
throughout the world. Probablj' the con-
sumption of indigo has been most affected by
the introduction of acid colours, which have
to such a great extent superseded extract of

indigo. Indigo extract differs essentially

from indigo itself. It is the sulphonic acid
compound of indigo, and unlike the original

colouring matter, is neither fast to light nor
milling.

Although indigo has been cultivated in

India for many centuries, the amount im-
ported from the whole of Asia into Great
Britain in 1782 was only 25,500 lbs. In the
same year the States of America and the West
Indies furnished 225,500 lbs. The total im-
ports amounted to 495,000 lbs. From that
year the imports steadily increased ; in 1795
they amounted to 4,36S,000 lbs., of which
Bengal alone furnished 2,955,000 lbs. In 1815
the indigo exported from Bengal amounted to

7,650,000 lbs., or rather more than 3500 tons.

Tha following table shows the amount of

indigo exported from India from 1877 to 1897
and the distribution of the crop ;

—

-Showing Amount of Indigo (in cwts. ) Exported from India
FROM 1877 TO 1897, and its Distribution.
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300,000 acres of land are devoted to the culti- i

vation of the plant, and some million and a
j

naif ol people are employed in the industry.

Q'hp capital there invested is about £5,000,000

sterling.

Analysis of Indigo.

The technical journals devoted to dyeing

and to the chemistry of dyes, ifec, have of

late years contained numerous articles on the

analysis and testing of indigo. Formerly

indigo was generally bought and sold without

any pretence at analysis, but during the past

few years a cliange in this respect has been

taking place. No doubt, in course of time

the price of different qualities of indigo will

be governed entirely by the percentage of

colouring matter contained therein.

Tlie value of dyes as a class is ascertained

by making comparative dye-trials. It is only

ill a few cases tliat methods of chemical anal-

ysis are used. Indigo stands out prominently

as one of these exceptions. Unless the colour-

ing matter in a dyestuff can be readily deter-

mined with a fair degree of accuracy, the

metliod of valuing by comparative dye-trials

is much to be preferred. It should be borne

in mind, liowever, that the experimental error

involved in making dye-tests is great in com-

pariscm with that of an ordinary' chemical

analysis. Kven under the most favourable

conditions, the eye is incapable of discrimi-

nating between two shades of the same colour

if the difference is less than a certain small

amount, wliich in a chemical analysis would

be considered great.

It has often been recommended to test

samples of indigo by means of dye-trials in

small vats in a similar manner to tlie dyeing

of indigo on a large scale ; the zinc or hyiJO-

Bulpliite vat being the one usually recom-

raeniled. The results, however, are untrust-

worthy. It is almost impossible to secure

identical conditions in the several small vats

emjiloyed, and the sliglitest variation is suffi-

cient to cause a great difference in tlie deptli

of shade ol)tainea. Two tests made with the

sanie quantity of the same sample rarely come
out the same ; very often the difference is great.

A niurli Ijetter method of making dye-trials

witli indigo, and one which gives fairly good

rcsidts, ia to dye swatches of woollen cloth or

yarn with the indigo disulphonic acid. For

tliis purpose 0'5 grm. of the sample is dissolved

in 20 c.e. of concentrated sulphuric acid and
dihited with water to SOOc.c. 1 grms. of wool

are then dyed with 50 c.c. of this solution and
compared at the same time with a standard

sample. Fairly good results may be obtained

by making eolorimetric teats with these solu-

ti'ins, which, however, must be tillered from

tlie dark green insoluble matter usually pre-

sent. But even after Bltcring, solutions ob-

tained from various indigocs often possess

very different shades, on aceount of varyiug
quantities of impurities preseiu ; and, when
this is the case, it is very ditficult to arrive at
satisfactory results. This difficulty, however,
may be removed by precipitating the colour-

ing matter with salt and redissolving it in dis-

tilled water,
Tlie methods employed for testing iniligo

may be broadly classified into four groups

—

1. Conversion into indigo sulphonic acid.

(«) Indigotin estimated by oxidation.

(6) ,. ,, ,, reduction.
2. Indigotin reduced in an alkaline solu-

tion ; the indigotin re-oxidised, seimrated,
purified, and weighed.

3. Sublimation.
4. Extraction by volatile solvents.

Preparation of the Sample.—In the first

place it is, of course, important that the
composition of the sample taken for analysis
sliould represent as nearly as possible that of

tlie bulk from which it has Ijeen obtained.

Until dealers and consumers fully appreciate
the great importance of accurately samiiling

chests of indigo they will always be inclined

to look upon chemical analysis with a certain

amount of distrust. Very often a single

piece of indigo is sent for analysis. Some-
times three, four, or five lumps, representing
fifteen or twentj' chests, are sent. I'erhaja
after some time another sample from the
same bulk is submitted, and the senders ex-

press surprise if it does not come out exactly

the same as the first one. It is true that in

the tiner qualities of indigo there is little

variation in the cakes or lumps forming a
chest, or, indeed, in a string of chests, but in

low and medium Kurpahs the variation is

often very great. It is frequently possible to
pick out from a chest of indigo pieces varying
in colouring matter to the extent of 10 per
cent. In order to arrive at an approximate
valuation of such chests it is evident that the
testing of one or two pieces only is of little or

no use. The testing sample is pre])ared by
taking small pieces from each of the lumps m
the sample and pounding them together in a
mortar. After grinding a portion to a pow-
der, it is passed through a fine sieve, and
any particles remaining are returned to the

mortar until the whole of the samjjle will

pass through the sieve. It is jiarticularly

important that the indigo should be extremely
fine when processes in group 2 are employed.

In the Journal of the Socielt/ of Di/os and
Colotiri-its, 1885, pp. 74 and 201, Rawson
gives a description of various methods of

indigo testing.* From these papers, and

•See also Helen Cooley, Journ. Anal. Chemistrp,

vol. U., p. 12fl; E. V. Cochenhausen, Lfipzi/jer itonat,

fiir TextH-lnduMrit. vol. iii., p 408: F. I'lzer, ililth.

'ties t. *. Technot. Getcerbf - iftiseiimt — abstract in

Journ. nf S<w. Ih/fre and Col.. 1891. p. 1S3 ; Allrnt
Commercial Orrianic Anali/iif, as well as tlie varlou*

references mentioned In the text.
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others since published by him, the following

processes are, unless otherwise stated, chiefly

taken.
Dissolving the Indigo in Sulphuric Acid.—

Various methods have been recommended for

dissolving the sample in acid, but the follow-

ing has been found to give the most satisfac-

tory results.

Half a gramme of finely-powdered indigo

is intimately mixed in a small mortar with its

own weight of ground glass. The mixture is

gradually and carefully added, during con-

stant stirring with a glass rod, to 20 c.c. of

concentrated sulphuric acid contained in a
cylindrical porcelain crucible {cap. 30 c.c);
the mortar is rinsed out with a little pow-
dered glass, which is added to the contents
of the crucible, and the whole is exposed in

a water-oven for a period of three-quarters

to one hour to a temperature of about 70° C.

The sulphindigotic acid thus formed is diluted
with water, made up to 500 c.c, and the
liquid filtered in order to separate certain

insoluble impurities, which would otherwise
interfere with subsequent operations.

Pure indigo -blue, dissolved in sulphuric

acid, is, by the action of various oxidising

agents, more or less readily converted into a
pale ^-ellow body named sulphisatie acid.

The substances which have been most gener-

ally used for the purpose of analj-sis are
chlorine, bichromate of potash, and perman-
ganate of potash.

(a) Potassium Permanganate Method.—Of all

the processes depending on the oxidation of

indigo this is b}' far the best. It is important
(as it is in all other cases) to operate upon
very dilute solutions, otherwise the end of

the reaction is obscured by the dark colour

of the liquid. This fact has been overlooked
by many writers, and has been the cause of

bringing the permanganate method into dis-

repute.

The following mode of procedure is recom-
mended :—25 c.c. or 50 c.c. of the filtered

solution (prepared as above described) are

measured into a porcelain dish, to which are

added 250 c.c. of pure water. To this

diluted liquid a solution of -^ permanganate

of potash ('632 grm. per litre) is gradually

run in from a burette until the liquid, which
at first takes a greenish tint, changes to a

light yellow. With indigotin and the better

qualities of indigo, the end of the reaction is

remarkably clear and distinct ; and even with
an inferior " Kurpah " containing much
foreign matter it is easy, with a little prac-

tice, to obtain results agreeing very closelj-

with one another.
According to the equation

—

5Ci6H8Nj02(HS08)2 + 4K:MnO+ + 6H0SO,
= 5Ci6HsN204{HS03)2 + 2K2SO,

-f 4MnS04 + 6H2O

four molecules of potassium permanganate
oxidise five molecules of sulphindigotic acid,

and consequently 316 parts of potassium per-

manganate are equivalent to 655 parts of

indigotin. Although with a strong solution

of indigotin the theoretical quantity of per-

manganate is decolourised, yet it has been
found, on working with a dilute solution,

that the end of the titration is reached bj- the

consumption of a smaller amount of potassium
permanganate than is indicated b}' the above
equation. In order to obtain comparative
results, it is necessary that the solution of

indigo should be dilute, in which case the re-

action which takes place is not strictl}' accord-

ing to the above equation ; therefore the
strength of the "permanganate" solution

should be ascertained bj' dissolving "5 grm.
of pure indigotin in sulphuric acid and treat-

ing the solution obtained as previousl}- de-

scribed. With the dilution given above, each

c.c. of -^ potassium permanganate corre-

sponds to O'OOIS of indigotin.

With pure indigotin dissolved in sulphuric

acid, the action of permanganate is strictly

quantitative. The end reaction is clearly

defined. Different observers with very little

practice obtain precisely the same results.

Unfortunately, natural indigo usually con-

tains various other substances which more or

less act upon permanganate, but the effect of

these substances on the results has been much
overrated. If the solutions are sufficiently

dilute, and care is taken with the titration,

fairly accurate results for commercial pur-

poses are obtained with most classes of indigo.

If the indigo contains more than 1 or 2 per

cent, of indirubin, the end reaction, instead

of being 3'ellow, is orange or scarlet, accord-

ing to the amount of red colouring matter

present. When such is the case, the indigo-

tin and indirubin must be estimated gravi-

metrically, or b}' one of the methods described

on p. 194.

Example.—(1 c.c. of potassium perman-
ganate = '0015 grm. of indigotin). 1 grm.

of " Kurpah " indigo was dissolved in sul-

phuric acid, diluted to a litre and filtered ;

25 c.c. ( = -025 of indigo) diluted with 250

c.c. of water required 8-3 c.c. of perman-
ganate ;

0015 X 8-3 X 100

025
= 49-80% of indigotin.

If the permanganate solution be strictlj- -jg-

and the above quantities be adhered to, it is

nierelj- necessary to multiply the number of

c.c. of permanganate consumed bj' 6.

Improved, Permanganate Method.—In order

to eliminate the error due to the oxidieing

action of permanganate upon substances other
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than inUi'jiitin, the colouring matter is pre-

cipitjitcd by common salt, ana the extraneous
niattcT removed by filtration. The 50 c.c. of

thi- tillered solution of indigo, instead of being
directly titrated with permanganate, are
mixed in a small Hask or lx)Ule with M c.c.

of water and 32 grms. of common salt. The
liijuid, which is thus almost saturated with
Eidt, is allowed to stand for an hour, when it

is filtered and the precipitate washed with
about .50 c.c. of a solution of salt (sp. gr. 1 -2).

Tlir precipitated sulphindigotate of soda is

(lis-iiihi'd in hot water, the solution cooled,
mixed with 1 c.c. of sulphuric acid, and
diluted to 300 c.c. The liquid is then titrated
with jjotassium permanganate as before. It

is necessary to make a slight correction in

oriler to allow for the small quantity of
sodium sulphindigotate which dissolves in a
fatmated solution of common salt. The cor-

rection for the quantities given has been found
to l)e '001 grm. If the indigo, previous to its

solution in sulphuric acid, is treated with
strong hydrochloric acid, washed well with
water and dried, it is unnecessary to precipi-

tate the colouring matter with salt.

Erample.—50 c.c. ( = 05 grm. of indigo)
of a 1 grm. per litre solution were mixed
with 50 c.c. of water and 32 grms. of com-
mon salt. The precipitate was collected
on a filter and dissolved in 300 c.c. of water
containing 1 c.c. of sulphuric acid. This
solution required 15'2c.c. of permanganate

;

. (0015 X 15-2 -t
- -001) X 100 .._„, ,. . . = 47-60 /„ of

indigotin.

Barium Chloride J'reripiladon I'roc&ns.*—
It has already been mentioned that the sul-

phuric acid solution of indigo, after making
up to a given volinnc, must be filtered before
being titrated. The first portions coining
through the filter are rejected, as filter paper
aljsorbs some of the colouring matter. Some
<iualities of filter paper absorb more than
others, and the rate of filtration also causes
a difference. Moreover, some of the sus-
pended impurities are in an exceedingly
fine state of division, and are liable to pass
through many kinds of filter paper, and
thus occasion inaccurate results.

The suspended particles subside after long
standing, but with some classes of indigo
subsidence is not complete after many hours.
Various precipitants were tried, and barium
chloride was found to give the most satisfac-
tory results. The proportions recommended
are as follows :—0'5 grm. indigo is dissolved
in sulphuric acid as already described, and,
after diluting with water but before making
up to 500 c.c, 10 c.c. of a 20 per cent, solu-
tion of barium chloride are added. The
• Ra«8on, Journ. Soc. Chem. Industry, 1S99, p. 261.

solution is poured into a bottle, and the
barium sulphate formed immediately l)egiii8

to subside and carries down with it the sus-

pended impurities of the indigo. In fifteen

to twenty minutes the re<iuisit« amount of
perfectly clear solution may be withdrawn by
a pipette for titration, fiy this means not
only are the results more concordant but the
solution is clearer than when filter paper is

used. In fact, the results thus obtained are
practically the same as those given by " salting

out." Tests made with pure indigotin show
that no colouring matter is precipitated by
the barium chloride.

Donath and Strasser* remove the impuri-
ties by means of various solvents in a Soxhlet's
apparatus as follows :— 1 grm. of the finely-

ground indigo is weighed out in a weighing
flask and mixed with four times its voluiin' of

moderately fine dry pumicestone sand. Tliis

mixture is then placed in a spacious (>H\bIet

extractor, on the bottom of which is firndy
secured a layer of asl>estos fibre reacliing
above the opening of the lateral syphon,
and covered with a thin layer of pumicestone
sand. The weighing flask after being emptied
into the extractor is also rinsed with pumice-
stone sand. The indigo is then extracted
with water and hydrochloric acid, a small
quantity of the latter being added through
the condenser as .soon as a sufficient (plant ity
of water has accumulate<l in the extractor.
The extraotion of the glutinous matters is

complete after fifteen minutes' boiling, and
the indigo is then washed with hot water,
which is poured direct into the extractor.
The extractor is then ailjusted to the neck of
a fla-sk half-filled with a mixture of four parts
of alcohol and one part of ether, and with
this mixture the indigo is extracted until the
brownish-red colour of the indigo-red has
altogether disappeared, the liquid running
from the extractor being perfectly colourless,
or, at most, only exhibiting a faint blue
coloration.

The extractor, with contents, is now com-
pletely dried at from 100° to 110° C. The
delivery end of the syphon of the extr.ictor is

tlren closed with an asbestos plug, the con-
tents of the extractor are completelv covered
with concentrated sulphuric .acid,' and the
extractor, by means of copper wires, is now
suspended in an air l)ath. This air bath
consists of a copper cylinder, (-iosed at the
bottom and placed on a tripod. After lieating
the ai)paratus for from one and a-half to two
hours to 80° C. the sulplionation of the indigo
may be relied upon as complete. The L'xtrac-

tor is then left to cool ; subsequently the
plug is removed from the svphoii and distilled
water poured in. The imligo-sulphonic acid
formed is thus syphoneil off and collected in

• Zeit. ;. ang. Chem.. 1S94, p. 49 (abs. Journ. .-we.

Catm. Indiutm, ItiM, p. 420).
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a litre flask, the last tracea of dye may be
removed from the asbestos by washing with
boiling water. The contents of the litre

fiask are allowed to cool, and the whole is

then made up to 1000 c.c. ; 100 c.o. of this

solution are diluted with 400 c.c. of water
and titrated with a solution of permanganate
of potash.

Monosidphonic Acid Method. — Gerlaud*
prepares a pure sulphouic acid by previously

converting the indigotin into monosulphonio
acid, which, on dilution with water, is

entirely precipitated. In the first place, he
partially purifies the indigo (0'5 grra.) by
treating it with hydrogen peroxide and
hydrochloric acid, digesting some time in the
cold, boiling, filtering, and washing. After
drying, it is digested with 40 c.c. of sulphuric
acid of specific gravity 1 '67 for an hour in the
boiling water-bath with repeated shaking.
The large excess of sulphuric acid assists the
subsequent filtration over the sand filter,

which, with less sulphuric acid, would require

to be steam-jacketed. Filtration is easily

accomplished with a vacuum filter, and
washing is performed with acids of the same
strength heated to 100°. With proper mani-
pulation the exhaustion of the filter is

accomplished with about 40 c.c. more of the
acid when the washings have become colour-

less.

The filtrate is mixed with twice or thrice

its own volume of water and filtered. This
filtrate is pale yellow, or, mth indigo pre-

pared as subsequently described, quite colour-

less, without a trace of blue in it. The
monosulphonio acid remaining on the filter is

washed Avith water containing 20 per cent, of

sulphur trioxide. Boiling water dissolves

this indigo - sulphonic acid only partially,

leaving a small amount of indigo or indigotin

compound undissolved. For this reason it is

preferable to carry out this operation on a
sand filter, dry the whole in an oven, add
strong sulphuric acid, digest at about 100°

for some time, and remove the indigo, which
is now enth'ely changed into the indigo-

disulphonic acid, from the filter by water.
An aliquot part of the filtrate is then sub-
mitted to titration.

Gerlaud titrates the solution with a stan-

dard solution of " hydrosulphite " or hypo-
sulphite. He uses the apparatus described
by Tiemann and Preuss + for the estimation
of oxygen in water, and adopted by Bernthsen
for titration of indigotin.

(6) Hyposulphite ilethod.—This process,

which was recommended by A. Mliller,t de-

pends upon the fact that a solution of sodium
hyposulphite (NaHSO.,) reduces sulphindi-

* Journ Soc. Chem. Industry, 1S96, p. 15.

^Berichte, vol. lii., p. 1768.

} Bert. Berichte, vol. \\i\., p. 2283, aocl American
Chemist, vol v., p. 128.

gotic acid quantitatively to disulpho-leukin-
digotic acid. The apparatus required for this

operation is rather elaborate, and considerable

care must be exercised in its manipulation

;

but when all the details are carried out, anal-

yses may be performed in a short space of

time, with very great accuracy.
The mode of procedure given in the follow-

ing differs somewhat from MuUer's descrip-

tion, but only in a few details :

—

Preparation of Sodium Hyposulphite.—
100 c.c. of sodium bisulphite (NaHSO^) solu-

tion (sp. gr. 1'30) are mixed with 10 grms. of

zinc powder in a flask closed by a cork. The
flask is immersed in cold water and allowed
to stand for about half an hour, when the solu-

tion will be found to have lost the smell of

sulphurous acid. The liquid is now decanted,
and well mixed in a large flask or bottle,

with five litres of distilled water, containing
in suspension about 50 grms. of recently

slaked lime. The vessel is closed to prevent
access of air, and, after allowing the insol-

uble matters to subside, the clear liquid is

syphoned off into a convenient store bottle,

and about 100 c. c. of petroleum oil are
poured on the surface of the liquid to pre-

vent oxidation. The bottle is provided with
a cork through which pass two tubes, one
of which is in the form of a s3'phon, and
is used to fill the burette ; the other tube,

which only just passes through the cork, is

connected with a supply of hydrogen or coal-

gas.

Standardising the Hyposulphite.—The solu-

tion may be standardised either by pure
indigotin, or by an ammoniacal solution of

sulphate of copper, using in the latter case a
solution of indigo carmine as an indicator.

Bernthsen pointed out in 1881 * that ammon-
iacal sulphate of copper alone could not be
used for estimating the strength of a solution

of sodium hyposulphite, as the solution of

sulphate of copper became colourless before

it was completely reduced. On this accoiuit

he proposed that, towards the end of the
titration, a few drops of indigo-sulphate solu-

tion should be added, by which modification

the termination of the reaction could be easily

and accurately ascertained. Miiller found in

his experiments that one molecule of ammon-
iacal sulphate of copper was decolourised by
the same quantity of " hyposulphite," as one
molecule of indigotin dissolved in sulphuric

acid. The standard solution of copper sul-

phate is prepared by dissolving 1 '904 grm.
(equal to 1 grm. indigotin) of the erj-stallised

salt (CUSO4 . 5H^0) in a litre of water con-

taining 100 c.c. of strong ammonia (sp. gr.

•880) ; 50 c.c. of this solution are measured
into a wide-mouthed flask (capacitj' 200 c.c),

boiled to expel air, and allowed to cool. The
flask is provided with a caoutchouc stopper,

* Chemical A'ews, vol. xliii., p. 7i*.
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perforated with four holes, into two of which
are fitted two Mohr's burettes, OQecoutaiiiiiig
the hyposulphite solution, and the other the
indigo-carmine. The two other apertures
serve for the entrance and e»it of a current
of hydrogen or coal-gas. It is essential that
the process should be conducted without
access of air. The burette containing the
" h^•posulplute " is furnished with a perfor-
ated cork, through which passes a glass tube
connected with a supply of coal-gas ; and at
the lower extremity a glass tube is joined to
it, which is in connection with the bottle
filled with st>dium hyposulphite above men-
tioned. By this means the burette can \>e

refilled without fear of oxidising the hypo-
^lUphite solution. The flask containing" the
00 c.c. of copper sulphate is attached to the
caoutchouc stopper, and the air is expelled
by a current of coal-gas, which should first

pass through U-tubes containing ferrous
hydrate The solution of " hyposulphite" is

now gradually run in until the liijuiJ becomes
nearly colourless, when a few drops of indigo-
carmine are added from the other burette,
and finally, a further quantity of hyposul-
phite is added, until the solution assumes a
peculiar brownish-red colour. The end of
the reaction is sharp and unmistakable. The
auantity of hyposulphite which is used to
ecolorise the few drops of indigo-carmine

solution is very small, but by determining
the relative strength of the two liquids, the
amount thus consumed can be easily calcu-
lated, and then deducted from the number
of c.c. used in the titration of the copj)er
sulphate solution. The ."lO c.c. of copper sul-
phate are equivalent to 05 indigotin, so tliat

supposing 25 c.c. of sodium hyposulphite
have been required for the titration, each
c.c. of the hyposulphite will correspond to
•002 indigotin. Whenever an analysis of
indigo is to be made, the hyposulphite solu-
tion requires re-standardising.

Titration of ImliijoSiilphate.—The opera-
tion is performed in a similar manner to that
just described. 05 grm. of finely-powdered
indigo is mixed with ground glass, and dis-

solved in sulphuric acid as pre%iously stated
in detail. The sulphindigotic acid is diluted
to 500 c.c. and filtered ; 50 c.c. of the filtrate

are measured into a flask, boiled to expel air,

and alloAved to cool. The flask is then at tached
to the burettes, and after driving out the air
by a current of coal-gas the " hi,-posulphite

"

solution is gradual^ added, during constant
agitation. >Vith indigotin and the better
qualities of indigo, the liijuid, wlien fully re-

duced, becomes of a pale yellow tint, but with
inferior samples the solution is more or less of
a dirty brownisli-yellow colour. In both cases,
however, the end of the reaction is quite clear
and ilistinct.

The hyposulphite method gives the per-

centage of indigotin, and does not include
indigo-red.

Kxumplt.—50 c.c. standard ammoniacal
sulphate of copper( = -05 indigotin) required
30 c.c sodium hyposulphite ; therefore

1 cc. hyposulphite =^ = -00166 indigotin.

1 grni. of Java indigo was dissolved in sul-
phuric acid, and diluted with water to
1 litre; 50 c.c. ( = -05 indigo) required
20'6 c.c. hyposulphite ; therefore

•00166 X 20-6 X 100
•05

= 68-4 7, indigotin.

VASADitJM Process. — Engel * estimatea
indigotin by means of a standard vanadium
solution. The process is carried out in the
following manner :—Vanadic acid, obtained
by calcining ammonium vanatlate, is treated
with zinc and sulphuric acid. A bluish-violet
solution of vanadyl sulphate is thus obtained,
which, when diluted with water, is found to
be capable of reducing and decolourising the
blue soluble indigo derivatives. The solution
will keep for any length of time. By means
i)f a solution of 1 grm. indigotin in sulphuric
acid diluted to 1 litre, a normal solution is

obtained containing O'OOl grm. indigo per
c.c. The vanadium solution is standaris^
in such a manner that 1 c.c. wiU just
decolourise 1 c.c. of the indigo solution, and
the percentage can thus be obtained directly
by reading the nimilier of c.c.s employed. The
indigo reduced in this manner rapidly turns
blue in contact with the air, and this is liable
to render the end ix-action indistinct. In order
to avoid this, the titration is best eflected in
a closed flask in an atmosphere of carbonic
acid. The commercial vanadate is sufficiently
pure to serve for the preparation of the nor-
mal solution. For the latter the author dis-
solves 5 grms. vanadic acid in '2o gnus, sul-
phuric acid with the aid of heat, dilutes the
solution to 1 litre and reduces at a tempera-
ture not exceeding 50° with 50 grms. zinc
The solution is then filtered and dSuted with
water as ivquire<l.

RKDfLTION OF InDIOOTI.N KS AiK-tLISK
fSoLUTioss.—Numerous processes have been
l)roposed for estimating indigotit ^Tavimctri-
cally by means of reducing agents. They have
all one end in view^viz., the formation of
indigo-white by the action of nascent hydro-
gen and its subsequent re-oxidation to indigo-
tin. The separation of the indigotin from the
other matters present in indigo by i)nxis.ses of
reduction, although a long and tedious opera-
tion, is generally considered to give accurate
and reliable results. Some of the pnx^esses,
however, are far from trustworthy. A com-

• C*<»i. Zeit., isas, Xo. Vi.
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mon method consists of treating tiiiely-

powdered indigo, out of contact w-ith air,

with a solution of ferrous sulphate and
slaked lime. After gently heating the mix-
ture for some hom-s, the precipitated matters
are allowed to subside ; a measured volume of

the clear liquid is decanted into a beaker,

ncidulated and oxidised to indigotin. The
precipitate is collected on a weighed filter,

washed, dried, and weighed. The results

obtained b)- this process are generally too
low, as some of the indigotin is thrown down
in the reducing flask with the mixed preci-

Eitate of iron oxides and lime. Sodium
ydrate, as recommended by Grace Calvert,

may be used in place of lime.

liedttction by Sodium Hyposulphite and
Lime.—The following process, devised by
Rawson, gives accurate results, and the per-

centage of indigotin and indirubin may be ob-

tained separatelj' :— 1 grm. of finely-powdered
indigo is ground into a thin paste with water
and introduced into a flask (cap. about 1500
c.c.) with 500 to 600 c.c. of lime-water. The
flask is furnished with an india-rubber stop-

per, which has three perforations, in one of

wliich is inserted a sj-phon closed by a pinch-
cock, while in another is fixed a funnel pro-

vided \vith a stopcock. The third aperture
serves, by means of a short bent glass tube,

for the entrance of a current of h3-drogen or

coal-gas. The flask is connected with the
gas supph', and the contents heated to aV)out

SO°C. About 250 c.c. of a solution of sodium
hj-posulphite (XaHSOo), about four times as

strong as that described on p. 189, are now
introduced by means of the funnel, and the
mixture, which in a few minutes assumes a

yellow tint, is kept near the boiling point for

half an hour. After allowing the insoluble

matters in the flask to subside, 500 c.c. are
sj-phoned oflf and the rest of the liquid accu-
rately measured. The 500 c.c. are poured
into a conical flask, and, by means of an
aspirator, a current of air is drawn through
the liquid for about twentj' minutes. The
excess of hyposulphite is thus oxidised to

sulphite, and the indigo-white to indigotin.

Hydrochloric acid is then added to dissolve

any carbonate of lime which may have been
formed, and the precipitate is collected upon
a previously dried (10o°C. ) and weighed filter,

washed thoroughly with hot water, dried at
105° C, and weighed. The precipitate thus
obtained consists of indigotin and indirubin.

In order to determine the amount of each of

these constituents, the filter with its contents
is placed in an extraction apparatus, and the
indirubin dissolved by means of alcohol. The
alcoholic solution is allowed to cool, in order
that any indigotin maj- be deposited, after

which it is filtered, evaporated to drjTiess on
the water-bath, dried at 105° C, and weighed.
The difference between the two weighings

gives the amount of indigotin present, from
which the percentage may be easil}' calcu-

lated.

Although, with due care, the precipitated

indigotin and indirubin may be obtained free

from impurities, with certain low classes of

indigo, the product is likely to be contami-
nated ivith a Uttle brosvu matter. When
indigotin and indirubin are estimated sepa-

rately, the error falls on the indirubin. The
error may be avoided by dissolving the dry
alcoholic extract in concentrated sulphurio

acid, diluting with water and very slowly
and carefully titrating the filtered solution

with —^ permanganate. Or, an aliquot part

of the whole precipitate may be dissolved in

sulphuric acid, diluted to a given bulk, and
a portion titrated with permanganate.

Instead of collecting the regenerated indigo
on a weighed filter, it may be run on to an
asbestos filter, washed, transferred to a dish
and dried ; afterwards dissolved in sulphurio

acid, diluted with water, and an aliquot part
tested by the permanganate method.

In the Journal of the American Chemical
Society* (1S85, p. 16), H. M. Rau describes

a modification of Fritzsche's method for the
analysis of indigo. From 1'5 to 2 grnis. of

the sample in fine powder are introduced into

an 8-oz. Erlenmeyer flask, fitted with a
doubly -perforated rubber stopper, through
which pass a bent tube provided with a stop-

cock and reaching just below the stopper,
and a second tube of syphon shape reaching
nearly to the bottom of the flask. The latter

tube terminates in a small funnel, in which a
wad of glass wool is placed. From 3 to 4
grms. of pure grape sugar, 15 to 20 c.c. of a
40 per cent, solution of caustic soda, 60 c.c.

of water, and about 120 c.c. of 90 per cent,

alcohol are added, and the weight of the
whole taken. The flask and tubes having
been previoush- weighed alone, a small piece
of rubber tubing, closed with a pineh-oock, is

slipped over the sj-phon tube, and the flask

heated on the water bath for about half an
hour. The reduced indigo readilj' dissolves,

the liquid assuming a deep yellow colour.

After about an hour the flask is connected
with an apparatus generating carbon dioxide,

and the liquid sj-phoned off as far as possible,

the wad of glass wool retaining the solid

particles. The flask is again weighed, where-
by the weight of the liquid rim oft' is obtained.
A current of carbon dioxide is passed through
the Uquid for about fifteen minutes, and
afterwards a current of air, which completes
the precipitation. The precipitate is collected

upon a dry {110° C.) previously-tared filter,

washed with hot dilute hydrochloric acid,

and then with boiling water, dried at 1 10° C,
and weighed. The indigotin maj" be esti-

Also Chem. Selci, vol. li., 1SS5, p. 207.
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lUiitcil with great accuracy hy this process,

but tlie intlirubin rt'iuaiiis in solution unless

the liquid is largely diluted with water.

F. A. Owen reduces the indigo by a
mixture of zinc dust and strong ammonia,
re-oxidises an aliquot portion of t^lie solution,

and weighs the washed and dried precipitate

of indigotin on a tared filter.

Sublimation'.—According to Cruin, indigo-

blue volatilises in open vessels at about 288°

in dark purple-red vapours ; in closed vessels

it decomposes partially when heated. Ac-
cording to Dumas, it volatilises without
decomposition only in a current of air, or in

vaciin : the powder, dropped on a piece of

heated platinum foil, volatilises in purple
vapours, without leaving a residue, eacTi

particle being supported by the vapour, with-

out coming in contact with the foil.

C. T. Leet has employed a method of

sublimation for several j'ears which, in his

hands, has yielded most satisfactory results.

He uses for this purpo.se shallow platinum
trays, 7 cm. long, 2 cm. wide, and S to 4 mm.
deep. About So grm. of finely - powdered
indigo, which has liccn previously dried at

100°, is weighed into the tray and spread in

an even layer over its surface. The operation

is conducted on an iron plate, which is heated
gradu.ilh' to avoid burning. When the
surface of the indigo is covered with a shining

mass of cr3'stals, a i)iece of sheet iron, bent
into the form of a low flat arch, is placed over
the platinum tray, and, at the same time, as
the temper.iture rapidly rises, the gas is

turned down. The vapours of indigotin are

now given off, and the heat is gradually
raised ; but care must be taken, lost any
yellowish vapours appear, which would indi-

cate the formation of bodies other than
indigotin. When all the crystals of indigotin
have disappeared from the surface of the
residue, the tray with its contents is cooled
in a desiccator and weighed. The loss in

weight is indigotin. Leo finds that the time
for a .50 per cent, indigo is thirty to forty

minutes, out soft Java indigo sometimes
requires two hours. He also adds that results

obtained by this method are constant within
•2.5 per cent., but frequentlj' he has made re-

determinations with variations of only half

that error.

At first sight this method appears remark-
ablj- sini))le, combining accuracy with a fair

degree of quickness. Indigo, however, con-
tains a varict}' of substances wliosc [iroperties
have not as yet been thoroiiglily investigated.

But it has been found tliat indigo-gluten (in-

cluding other substances soluble in dilute
acid), indigo-brown, and indigo-rod are all

•Jimm. of Amer. Chtm. Soc, Nov., 1888; Cliem.
Hwf. vol. Ixill., p. SOI.

*(:hrm. Nnc», Aug., 1884; an alistract from the
Journ. of Amtr. Chem. Soc

more or less affected by this process of
sublimation, and, furthermore, that pure
indigo (prepared either by Frilz.sche's method
or by crystallisation from aniline) is partially
decomposed, and leaves a dark brown residue,
amounting to upwards of 10 per cent., vary-
ing in quantity according to the physical
condition of the indigotin operated upon,
and also according to the length of time
required for the operation. As a rule, in-

ferior qualities of indigo, containing much
matter soluble in hydrochloric acid, yield
results by this process which are too high ;

whilst, on the other hand, indigoes rich in

indigotin give results which undoubtedly are
too low. When performed under the .»ame
arched cover, a given sample of indigo has
yielded almost identical results, but when the
two analyses have bcisn-made under different

covers, a difference of upwards of 2 per ceuL
in the .same sample has been usually obtained.
The estimation of indigotin by sublimatioa
involves a determination of water in the
sample. The principle of the process is a
good one, and no doubt further research
would yield fruitful results.

EXTH.\C'TION UY VOLATILE SOLVENTS.—

A

great number of processes have been devised
for estimating indigotin in indigo by means
of various volatile solvents.

By Aniline.—M. Hoenig* recommends the
following process :—From -5 to "8 grm. of in-

digo is mixed with about 25 grras. of finely-

powdered dry puiniccstone, and the mixture
introduced into a Zulkowsky-Wolfbauer ex-
traction apparatus. About 50 c.c. of aniline
or nitrobenzol (preferably the former) are
used for extracting. The operation is said
to be completed in an hour, but it is recom-
mendctl that the m.iss be removed from the
apparatus, washed with alcohol, dried, pow-
dered, and extracted a second time. The
solution is afterwards evaporated down to a,

few c.c. and mixed with five times its volume
of absolute alcohol. The precipitated indi-

gotin is collected on a weighed filter, washed
with alcohol, dried at 110 C, and weighed.
There are several objections to this process.

Indigotin is by no means readily extracted
by aniline ; moreover, the brown impurities
are somewhat soluble. Indirubin is not deter-

mined since it is removed by the washing with
alcohol.

Brandt t also recommends the use of aniline

oil, and claims an advantage, ina.smuch as he
removes the excess of aniline by hydrochloric
acid instead of alcohol.

By Phenol.—In a later paper J Brandt
points out that if the extraction with aniline

• XeilKhr. (. Angeu). Cltem., ISS!), No. 10; Analytt,
18S0, p. 177.

+ Rrr. Grn. da Mat. Cnloranlrg, 1M>7, No. 2.

t Rev. Grn. dtt Mat. Voloranlrt, 1S9S. p. 20 ; Joum
Soc. Diiere and Co/., 189S, p. SI.



INDIGO. 193

is continued beyond a certain time, indigo ia

rapidly destroyed. In place of aniline he
proposes to use phenol, and gives the follow-

ing directions :—30 grms. of phenol are taken
for about 0'2 grm. indigo. The boiling phenol
dissolves the indigotin very rapidly, the ex-
traction being complete in less than half
an hour. On cooling, the indigo is precipi-

tated in an amorphous state. 20 grms. solid

caustic soda dissolved in about 250 c. c. dis-

tilled water are now added to the extract
and the contents of the vessel shaken. The
solution is then filtered through a tared
filter, the precipitate washed with boiling
water until the filtrate is neutral, then with
alcohol until it passes through colourless, or
just tinged blue. The precipitate is dried at
110° C. until a constant weight is obtained.
By Naphthalene.—Schneider * recommends

the use of naphthalene, and gives the follow-

ing details of the process :

—

The naphthalene (50 grms.) is boiled in an
Erlenmeyer flask, through the cork of which
passes a tube 15 millimetres in width and a
metre long. In the side of the tube within
the flask there is an opening, and the bottom
of the tube is contracted and slightly bent.

The indigo ( '5 to 1 grm. ) is mixed with glass

wool, placed in a paper coil surrounded by a
linen one, and suspended below the bottom of

the tube in the flask, so that the naphthalene
falls into the coil. The boiling must be con-
tinued until the drops falling from the coil

are quite colourless. On cooling, the naph-
thalene solution of indigotin is decomposed
with ether, filtered, and weighed, as in Stein's

method. The correction to be applied for the
indigo decomposed and remaining in solution
depends on the relative quantities of naph-
thalene and indigo used, on the duration of

the extraction (with 1 grm. of indigo usually

54 hours), on the manner of heating, and on
the possibility of overheating. In order to

determine it, the indigotin obtained on the
filter should again be extracted with naph-
thaline under exactly similar conditions, and
the loss on again weighing the indigotin gives

the necessary correction. With 50 grms. of

commercial white naphthalene, which was not
quite pure, the loss of indigotin on heating
over wire gauze was 1 to 4 milligrammes,
corresponding to a correction of -f O'l to 04
per cent. , with 1 grm. of indigo. By using
purified naphthalene and heating in an oil

bath, the loss would certainly have been less.

Care must be taken to have the apparatus
and the indigo completely dry, in order to
avoid the danger of explosion.

By Nitrohenzol. — Gerland * has made a
study of nitrobenzol as applied to the estima-

• Zeit. Anal Chem., 1895; Jovm. Soc. Dyers and
Col, 1896, p. 194.

+ Joum. Soc. Chem. Industry, 1896, p. 17 ; 1897,
p. 108.

tion of indigotin in indigo, and has devised a
neat and convenient extraction apparatus for

the purpose.
The apparatus consists of a large test tube

40 mm. diameter and 15 to 20 cm. long,

clamped in a retort stand above a burner

;

a brass tube of 7 to 8 mm. inside diameter
and about 50 cm. long serves as a reflux con-

denser. Its lower end is cut obliquely, and
has knobs fused to it to secure the wire hook,
on which is suspended the filtering tube.
This tube is formed of thin glass tubing about
20 mm. diameter and 4 to 4'5 cm. long, both
ends sUghtly enlarged. Over the lower one
a piece of line calico is wired, upon which a
few drops of fine paper pulp are placed, this,

after drying, forming a serviceable filter.

The cloth is protected against the splashings
of the boiling nitrobenzol by a small shield,

such as the lid of a porcelain crucible. The
upper end is tied with thin wire, which allows
it to be connected to the hook of the con-

densing tube. The latter passes through a
glass funnel, the stem of which has been cut
off, resting on the top of the test tube. The
condensing tube is held in a central position

in the test tube by means of a cork, through
which it passes loosely, so as to allow it to

slide up and down, and which is held in a
clamp. Lastly, the condensing tube is con-
nected with an aspirator drawing a gentle
current of air through the apparatus during
the operation.

The ground sample of indigo is weighed
into the filtering tube ; this is hooked to the
condensing tube, and the latter fastened in

its position centrally to the large test tube,

so that the filter is about 6 cm. above the
bottom of the test tube. The latter is

charged with about 25 c. 0. of nitrobenzol, the
lamp is lighted, and the aspirator set to work.
The use of the latter is highly essential

to the success of the operation. It draws
off the vapours of the boiling nitrobenzol,

which would otherwise condense on the sides

of the test tube, and escape between its

mouth and the covering funnel, and conveys
the condensed liquor into the filtering tube.

It also carries oflF the steam from the water,
which otherwise would condense and fall into

the filter tube, causing explosions. By a
careful regulation of the aspirator and the
heat, no nitrobenzol vapours escape into the
room, and the test tube is fully supplied
with condensed liquor. The vapours of the
nitrobenzol do not rise in the tube above
20 cm. With '5 grm. of indigo and 25 cm.

of nitrobenzol, the extraction requires from
one-half to one hour, during which time
the aspirator discharges about 2 litres of

water. Crystals separate at an early stage,

but with regular boiling the operation is

not interfered with by bumping. When the
droppings from the filter tube are colourless

13
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the extraction ia complete ; the lamp is

removed and the apparatus cooled and dis-

moiuited. The indigutin separates in beau-

tiful crystals in a deeply - coloured liquor,

and only a very small portion remains in

solution. To save the trouble of recovering

this, nitrobenzol saturated with indigotin

in the cold is used. The liquor is passed
through an extracted weighed filter, washed
with benzol, and dried. The beautiful ap-

pearance of the indigotin thus separated is

deceptive. It still contains impurity amount-
ing to from 3 to 6 per cent., and is not fit

to be tested by the Bernthsen method, owing
to the deep coloration. A prolonged treat-

ment with hydrochloric acid, or, better still,

with hi'drocnloric acid and hydrogen per-

oxide, leaves it in a pure state fit for weighing

^r testing with hydrosulphite.

By Acetic Acid. — Brylinski * estimates

indigotin by means of boiling glacial acetic

»cid. The indigo to he examined (about 0'15

grm.) is placed in a thimble filter, the dia-

meter of which is slightly larger than that of

the Soxhlet flask, in which the extraction

takes place. The best rssults are obtained by
pushing the filter into the extraction tube,

not to the bottom, but so that it sticks near
the top. A plain tube or air condenser is

employed, and the boiling of the acetic acid

is effected as briskly as possible by means of

a free flame. The extraction is continued
until the acetic acid passes through colourless.

After the extraction is completed tlie flask

is allowed to cool, and the contents are poured
into a beaker and diluted with four times

their volume of water. If a small quantity
of indigo should remain attached to the walls

of the flask, it is dissolved in boiling acetic

acid, precipitated with water, and added to

the original precipitate. On allowing the

liquid to stand for a few minutes, the precipi-

tate collects in flakes. It is filtered on a

tared filter, washed, first with boiling water,

then with alcohol and with ether, and is

finally dried at 110° C. and weighed. Care-

ful washing with alcohol .ind ether is indis-

pensable, since the acetic acid extracts from
the corks and from the filter paper (or from
the sample) a substance which is partially

precipitated by water, but is soluble in

alcohol and in ether.

Other Methods. — F. Voeller t analyses
indigo by estimating the nitrogen which a
weighed sample contains after purification.

The indigo is placed in a perforated platinum
crucible closed with asbestos, and with the
aid of a filter pump washed successively with
hydrochloric acid, soda, alcohol, and hot
water. The nitrogen in the residue is then

• Rer. gen. det Hat. Coloranlft, »898, p. 62 ; Journ.
Scf. [hiert and Col., 189S, p. "6.

tZrilKhr. /. anqetr. Chem. 1891, p. 110; Journ.
&C. Chtin. Ind., liu, p. tSi.

estimated by Kjeldahl's method, and the per-
centage found multiplied by ihc factor 9'36
gives the indigotin. An analysis of commer-
cial indigo quoted by Voeller gave 75'76 per
cent, of indigotin, 16'35 per cent, of mineral
matter, and 648 per cent, of water. But
commercial indigo containing so much mineral
matter and water nei-er contains .such a high
percentage of indigotin. Presuming the
method to give accurate results, it would
be altogether unsuitable for ooniinercial pur-
poses. Furthermore, the indirubin is removed
by washing with alcohol.

Dye Tests.—Grossniann, in a paper pub-
lished in the Journal oj the Society of Dyer»
and Co/ou)-ists, 1897, p. I'H, gives a general
review of the principal methods published
np to that date. He gives a description of

a method of testing indigo by means of dye-
trials. The indigo to be tested is purified

and converted into the soluble sulphonic acid
compound, and a special form of apparatus
is used.

I.NDiGO Rich in iNDmrsiN.—A consider-
able amount of indigo now on the market
contains a large proportion of indirubin.*
With indigo containing more than I or "2

per cent, of indirubin, the ordinary methods
of analysis suitable for estimating indigotin
are not applicable. The gravimetric hypo-
sulphite method may be used, but for com-
mercial purposes this is rather a lengthy
operation. Very good results may be ob-
tained by a colorimetric method. For this

purpose the following is recommended ;

—

From 01 to 0'25 grm. of the finely-powdered
sample is boiled with about 150 c!c. of ether
for half an hour in a flask attached to an in-

verted condenser. When cold, the solution
is made up to 200 c.o. with ether and mixed
with 10 c.c. of water in a bottle. .Shaking up
with a little water causes the suspended
particles of indigo to settle immediately,
and a clear solution of indirubin is at once
obtained without filtering. A measured
quantity of the solution is withdrawn and
compared in a colorimeter with a standard
solution of indirubin. The proportion of
ether recommended may seem large, but
although pure indirubin is freely soluble in

ether, it is by no means readily eitreicted
from indigo.

For the estimation of indigotin in indigo
rich in indirubin, it is advisable to boil up
repeatedly with alcohol, and collect the resi-

due on an asbestos filter, wash, dry, dissolve
in .sulphuric acid, dilute with a<ldition of
barium chloride, and titrate an aliquot part
of the clear solution with permaiiganule.
Koppcschaart determines the indigotin and

indirubin colorimetrically, separating the two
colouring matters by means of acetic acid, as

• Journ. Sor. Clifm. Ind.. 1899. p. 254.
t 2eiU /ur. Anai. Chtm., 1899, p. 1.
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follows :—0*5 grm. of the tinely-powJereJ
sample of indigo is put into an Krlenmeyer
Hask of 8 to 9 cm. diameter along with 100
o.c. glacial acetic acid; on heating for one
hour on a steam bath, the indigo-red passes
into solution. The flask is then allowed to

•cool in an inclined position, so tliat the liquid

reaches the neck, and when the insoluble
portion has completely settled, the clear

solution is carefully decanted on to a filter.

The funnel should have a diameter of 8 cm.

,

and is charged with a little glass wool, then
with a few pieces of pumice stone, and, finally,

a layer of asbestos well pressed down. The
filtration is conducted with much caution, in

order to avoid bringing any undissolved indigo
on to the filter. If the colour of the filtrate

shows that much indigo-red is present, the
insoluble portion should be washed with a
little more acetic acid, using the same pre-

cautions as to subsidence and decantation.
The asbestos layer from the filter, which may
contain a few particles of the insoluble por-
tion, is then pushed and washed through into

the flask with 50 c.c. of pure sulphuric acid,

which is then heated for two hours at 70° C.
to dissolve the indigo-blue ; the solution is

subsequently diluted to a definite volume and
the amount of indigo-blue determined colori-

metrically by comparison with a standard
solution prepared from a pure synthetic
indigo such as that of the Badische Anilin
und Soda Fabrik. This should be heated
with glacial acetic acid at 100° C, then
filtered and dried, and of this O'l grm. is

dissolved in sulphuric acid and diluted to one
litre.

For the detei-mination of the indiyo-red an
aliquot part of the acetic acid solution is

neutralised with caustic soda lye, using
12 c.c. of 20 per cent, caustic soda solution
for every 5 c.c. of the acetic acid solution.

The indigo-red which is precipitated is

freed from indigo-brown by washing with a
5 per cent, caustic soda Ij'e. The precipitate

is then collected on a filter, which is after-

wards dried and shaken with glacial acetic

acid in a 50 c.c. flask. The solution of indigo-

red is made up to the mark with acetic acid,

and the determination is made by comparing
the colour with a standard solution containing
Oo grm. pure indigo-red in one Utre. The
pure indigo -red is prepared by extracting
.Java indigo with hot glacial acetic acid and
diluting the clear solution with water to pre-

cipitate the indigo-red, which is then freed

from indigo-brown by washing with caustic

soda solution. The indigo-red so obtained
can be easily purified by sublimation under
reiluced pressure. If the indigo sample con-
tains more than 10 per cent, of indigo-red, it

will be necessary to dilute with an equal
volume of glacial acetic acid ; if the amount
be less than 10 per cent, it will be necessary

to dilute the standard solution in like maimer
for the purpose of comparison. The possible
error in the determination of indigo-blue by
the colorimetric method lies between 0'2 and
08 per cent,; for indigo-red the error is still

less.

Yellow Colouking Matter in Indioo.
—Several samples of Java indigo have re-

cently been found to contain a yellow sub-
stance * which interferes greatly with tho
ordinary methods of estimating indigotin.

This substance is almost insoluble in water
or in dilute acids, but dissolves in concentrated
sulphuric acid and remains in solution on
dilution with water. On the addition of salt

to this solution, a precipitate is obtained
which is soluble in water. It is soluble in

glacial acetic acid. The compound dissolves

readily in alkaline solutions with a deep
yellow colour ; on the addition of dilute acids
it is thrown down as a pale yellow flocculent

precipitate. It is soluble in alcohol and ether,

forming colourless solutions, but a trace of

alkali produces a deep bright yellow. On the
application of a gentle heat the substance
melts, partially sublimes, gives oft' dense,
yellowish-white vapours, and leaves a mass of

carbon. Although nearly insoluble in water
it dyes wool mordanted with bichromate of

potash a good yellow shade, resembling that
given by weld or vine leaves. It does not
dye unmordanted wool, hence it is a mordant
colour.

Its presence may readily be detected by
the addition of a solution of caustic soda or
ammonia to the powdered indigo placed in a
porcelain basin or on a filter paper. If pre-

sent, the alkali immediately produces a deep
yellow colour. When this occurs the weighed
amount of indigo to be tested should be
heated, either with a dilute solution of am-
monia or with alcohol, and poured on to an
asbestos filter, washed and dried, and then
dissolved in sulphuric acid for further treat-

ment. Boiling alcohol is preferable for this

purpose, since alkaline solutions containing
indigo in suspension are difficult to filter, and
under certain conditions indigo enters into

solution. At the same time indirubin is re-

moved, and that must be taken into account.
Gerland's monosulphonic acid process is

not applicable since the yellow body is dis-

solved by sulphuric acid of sp. gr. 1'67, and is

precipitated on dilution with water.
Water in Indigo.—In testing indigo it is

very important that the amount of water pre-

sent should be taken into consideration, al-

though this factor is generally overlooked.

Indigo both in lumps and in the powdered
state is very liable to change in weight,
either drying, or absorbing water from the
air, according to the atmospheric conditions.

This property is often the cause of apparent
• Kawson, Jmrn. Sec. Chem. Ind., 1899, p. 261.
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(iiacrepancies in testing. A sample of indigo

representing a chest or a number of chests

may freiiuenth' be found to contain 5 per cent,

less moisture than the bulk. Afterwards,
on delivery of the chests, tests for iniligotin

are made, and the results naturally come out
lower. The indigo is inferred to be of inferior

quality, although the difference maj' bo due
entirely to a difference in "condition" or

amount of moisture present.

In order to show more clearl}' the possible
variations in the percentage of colouring
matter in samples presumably the same, a
number of indigoes were exposed umler
different atmospheric conditions. The results
are given on the accompanying table. Two
samples of Bengal, two of Kurpah, one of

West African, and one mixed lot were taken.
The experiments were made in two series ;

series A in lumps and series B in powder.

Table showiko Variation in Weight of Samples of iNDino Exi-osed under

SERIES A.—INDIOO in tCMPS.

Exposed ia room heated hy gas-stove.
Air moderately still—

At commencement of experimeatt
After 1 day
„ ••: <i»y3

Exposed in cool, damp cellar-
After 1 day (from previous erper.),

I.
'^ liays,

Exposed in cupboard In gentle current
of air-

After 1 day (from previous erper.),

„ 2 days,

SERIES B.—iNDiaO IN POWBBR.

Exposed in room heated by gas-stove.
Air moderately still—

At commencement of experiment.
After 1 day

,, 2 days

Exposed in cool, damp cellar-
After 1 day (from previous exper.),

„ 2 days, .

Exposed in cupboard in gentle current
of air-

After 1 day (from previous exper.).

,, 2 days,

Bengal, 57f

200
198-70

197-8B
19U-60
195-35
196-15
194-65

191-56

196-70

19S-I6
199-25
200-35
201 ->5

204-90

1»4'15
193-26

192-66

6-74

7-73
8-64

9-10
11-38
11-02

24-13 3-42

24-12 S-4S
24-10 3-44

200
193-85

193-35
197-50

197-15
190-65
196-35

196-20

198-20
199-55
200-56
-201-50

19675
194-85
194-05

25-03
25-30
25-48
25-63
26-23

26-34

24-43
24-40

24-30

Kurpah, 5040.

200
19016
193-86
191-35
139-75

1S8-65
13S-10
187-80

190-00
191-35
192-35
193-35
193-15

199 05

188-25
187-25
186-40

25
24-08
23-68

2S-46
23-43

23-38
23-37
23-34

24-00
24-33
24-63

24-70
26-33
25-42

23-23
23-20
23-13

11-25
9-33
8-17

6-37
4-77
4-4&

ll-2(>
7-57

6-97

5-09
4-97

4-77

4-73
4-61

7-25
8-67
9-37

1005

4-17
4-05

3-77
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In the former case 200 grms. were taken, and
in the latter 25 grms. The indigo was liept

for a period of seven daj's in a room with the
temperature averaging 72° F. and the humi-
dity 53. The air was moderately still. The
samples were then taken into a cool damp
cellar, where the temperature averaged 45°

to 46° F., and the air was saturated with
moisture. They were afterwards exposed in

a draught cupboard to a gentle current of

air ; the temperatvire was maintained at 85° F.
and the humidity averaged 68.

It will be observed that the damp Kurpah,
containing originally 1 1 '25 per cent, of water,
lost upwards of 6 per cent, in seven days at
72° F. in the lump form. In the powder, a
loss of 6 per cent, was observed in three days.
At a temperature of 85°F. , in a gentle current
of air, the loss, as was to be expected, was
much more rapid ; most of the samples, even

Vauious Atmosphkkic Conditions as regards Temperature and Humiditt.
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in the lump furm, losing about 6 per cent, in

two daj'3. The experiments further show
that dry indigo exposed in a cool damp place

is capable of absorbing from 4 to 5 per cent.

of moisture in the course of about a week.
The amount of water in indigo is readily

determined by heating 1 grm. of the powdered
sample to a temperature of 105° to 1 10° C. in

an airoven for about an hour, cooling in the

desiccator and re-weighinc. For this kind

of iletermination watch-glasses are usually

recommended, but when a number of samples
are to be tested it is more convenient to use

small beakers about an inch high.

Ash OB Mineral Matter in Indigo.—It

is frecjucntly desirable to estimate the amount
of ash in iudigo. For this purpose 1 grm. is

weighed into a platinum capsule or crucible

and ignited over a Bunsen burner, fitted with

a rose. At first the flame should be verj' low,

just sufficient to volatilise the indigotin, and
throughout the whole operation the heat

should not be very great. Some samples are

very difficult to burn off completely over a

Bunsen. It is preferable to use a muffle fur-

nace at a low red heat, when a numVjer of

samples are to be operated upon at the same
time.

Detection and Estimation of Indigo on
the Fibre.

Indigo when present alone on the fibre

may be easily identified, but in small quan-
tities, or in the presence of certain other

colouring matters, some difficulty is experi-

enced in detecting it. Indigo is a substantive

dye, and requires no mordant. Consequently,
a pure indigo-dyed cloth should contain no
mordant. The presence of chromium oxide

in the ash of woollen cloth indicates (but

does not prove) the presence of logwood or

some other mordant dye. Woollen material

dyed with pure indigo is not affected by
hydrochloric acid, dilute sulphuric acid,

soap, alkalies, or cold alcohol. Hot soap
solutions and alkalies remove some of the
colour from cotton dyed with indigo. Boiling
alcohol extracts a small quantity of blue
colour, but, on cooling, the minute amount
of indigo thus extracted separates and the
liquid Deeomes colourless. Hot solutions

of aniline, amylic alcohol, chloroform, and
nitrobenzol extract the colouring matter to

a greater extent.

When the fibre is treated with cold con-
centrated sulphuric acid the liquid at first

becomes yellow, quickly olive, and slowly
clianges from green to a deep blue. On the
addition of water the solution remains blue

;

the fibre (if wool) also is usually of a light

blue colour. If the solution is boiled with a
piece of white wool, the latter is dyed a
Dright blue shade similar to indigo extract,

and gives all the reactions of indigo extract.

A drop of strong nitric acid gives a yellow
spot surrounded t)v a green rim with indigo-

dyed goods. This test is commonly applied

by merchants and others to ascertain whether
a sample of cloth is dyed with pure indigo or

not. The test known as the " nitric acid

test " applied alone is of no value whatever,
since many other blue colouring matters give

practically the same reaction. Some who
have discarded the " nitric acid test " apply
another, which, however, is also fallacious as

a universal test. They immerse the cloth in

hot dilute hj'drochloric or sulphuric acid,

and if it remains blue conclude that it is

indigo. As a test to distinguish between
indigo and logwood it is quite satisfactory,

but a great number of blue colouring matters
resist the action of moderately strong acids
remarkably well.

Fabrics (especially cotton goods) dj'ed with
indigo, yield purple-coloured vapoursofindigo-
tin when gently ignited. If a piece of porce-

lain or gltiss be held over the vapours, a blue
deposit is obtained. This is not a delicate

test, and is of little value when only small
quantities of indigo are present on the fibre.

If present in compound shades, indigo may
usually be detected by boiling two or three
times with dilute hydrochloric acid, washing
with water, and then boiling with a weak
solution (about J per cent.) of sodium car-

bonate. The fibre is then dried and the
various tests above mentioned applied. For
the detection of very small quantities of

indigo in compound shades (blacks, browns,
&c. ), a solution of sodium hyposulpliite, pre-

pared by the action of zinc on sodium bi-

sulphite, is a delicate test. The material is

lx)iled with dilute acids, and, if indigo extract
is present, afterwards l>oiled repeatedly witli

a j per cent, solution of sodium carVionate

until the whole of it is removed. The fibre

is then warmed gently with a solution of the
hyposulphite, and the liquid poured into a
dish, or on filter paper. In a few minutes
the hyposulphite is oxidised and the re-

duced indigo (if present) is converted into

indigo-blue, which is deposited as a film on
the basin or filter paper. The blue preci-

pitate may, if necessary, be collected and
further treated.

In order to get a deeper as well as » brighter

violet is detected by lK)iIing with alcohol,

allowing the solution to cool, and filtering.

The violet solution may be added to water
and a small piece of wool dyed in the liquid.

The wool is dried and the presence of methyl
violet confirmed by special tests. The pre-

sence of " benzidine " red is indicated by
white cotton l>econiing dyed red when boiled



INDIGO. 19^

in a slightly alkaline solution with the sample

of material.
. ^ ^ j

In the Joui-nal of the Society of Dyers and

Colourists, 1887, pp. 127, 140, 159, 178 a

series of tables is given by W. Lenz for

detecting various other colours in indigo-

dyed goods.

Various methods have been proposed for

the estimation of indigo in dyed material.

For wool and woollen fabrics (in the absence

of other colouring matters) good results may

be obtained by simply treating with concen-

trated sulphuric acid, filtering through glass

wool, and washing at first with pure sulphuric

acid, and finally with water. The solution is

made up to a known bulk, and the amount of

indigotin present determined colorimetrically.

The method is not suitable for cotton goods

or mLxed fabrics. Indigotin on cotton may

be conveniently estimated by means of sodium

hyposulphite and lime, as described under

Analysis of Indigo. In this case the re-

generated indigotin should be collected on

an asbestos filter, washed, dried, dissolved in

concentrated sulphuric acid, and the indigo-

tin determined either colorimetrically or by

permanganate. Indigo on dyed material may

also be estimated by means of the various

volatile solvents described under Analysis of

Indigo. Gerland strongly recommends the

use of nitrobenzol for this purpose, and finds

that the extraction takes place much more

rapidly if the material is treated in the first

place with boiling acetic acid. He prefers,

however, to destroy the fibre (wool or cotton)

with strong mineral acids before extracting

with nitrobenzol. Brylinski recommends the

use of acetic acid for extracting indigotin

from the fibre (see Analysis of Indigo). Binz

and Rung * also use glacial acetic acid, and

slightly modify Bryliuski's process.

Indigo Extract.

It has been previously stated that when

indigo is treated with concentrated sulphuric

acid°it dissolves, forming mono- and disul-

phonic acids. According to the subsequent

treatment which the solution receives, the

products are known as chemic, acid or sour

extract, neutral or sweet extract, refined ex-

tract, indiqo - carmine, soluble indigo, d:c.

When a moderate proportion of acid is used

and allowed to act for a short time only,

indigomonosulphonic acid is principally

formed. This product converted into its

sodium salt forms what is known as red or

purple indigo extract. Its use is somewhat

limited; the disulphonic compounds having

a much wider application. For the manufac-

ture of "indigo extract," one part of finely-

' Zeit. Angm. Chemie., 1S9S, p. 904; Journ. Soc.

Dyers and Col., 1899, p. 75.

ground dry indigo is slowly mixed with from

five to six parts of concentrated sulphuric

acid in an earthenware vessel. The best plan

is to carefully add the indigo to the sulphuric

acid in small portions at a time during con-

stant stirring with a wooden or, preferably,

porcelain stirrer. The vessel is then placed

in hot water, at a temperature of 50° to 60° C.

,

for about an hour, taking care to stir the

mixture occasionally. It will often be found

that after well stirring dry little balls of

powdered indigo rise to the surface. The

mixture is allowed to stand covered up for a

period of about twenty-four hours. The pro-

duct thus obtained is known in the dye-house

as che7nic, or Saxony blue. It was formerly

used in this state much more than at present;

it now usually receives a further treatment.

Unless the indigo is of very fine quality, pre-

vious to dissolving in sulphuric acid, it should

be broken up into small pieces or ground to

a coarse powder and treated with strong

hydrochloric acid. After standing about a

quarter of an hour, hot water is added, and

the whole thrown on to a filter, and the mass

thoroughly washed with boiling water. Tlie

partially purified indigo is then dried, ground,

and dissolved in sulphuric acid, as above

described. In order to convert the acid solu-

tion into "extract" it is diluted with water

and treated with a saturated solution of

common salt, which precipitates the colouring

matter. After standing an hour or two, the

mixture is ladled on to a filter made of strong

woollen cloth laid upon wooden frames.

Between the cloth and the frame cocoa-nut

matting or straw is placed, in order to allow

the liquid portion to run off more freely. By
this operation a great portion of the free

acid, as well as a valueless green colouring

matter, is removed. The pasty mass on the

filter is known as acid indigo extract. It is

left to drain for a period of from one to ten

days, according to the " strength" of extract

required and then placed in casks.

Neutral or Sweet Extract of Indrjo is

obtained in one or two ways. The acid

extract may be dissolved in water, reprecipi-

tated by salt, and again filtered. In order

to remove the free acid completely the process

must be repeated two or three times. The

free acid is also removed by neutralising the

solution with sodium carbonate, adding salt,

and filtering as before. A purer extract is

obtained (often known as refined extract) by

filtering the acid solution of indigo previous

to adding sodium carbonate or salt. In this

way a considerable amount (varying accord-

ing to the quaUty of indigo used) of a dirty

crreen useless colouring matter is removed.

The extract may be further purified by dis-

solving it in water, reprecipit*ting with salt,

and filtering.
. . . ,. , ^ ,

A still piurer extract is obtained [best rejmed
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txlract) by treating indigotin or refined indigo
with sulphuric acid.

Soluble indigo (indigo-carmine) is the best
refined extract (neutralised) made from re-
fined indigo, dried, and ground. It should
dissolve in water without leaving any residue,
and should be free from any green impurities.

Application.—Indigo extract is not appli-
cable to cotton, but is largely used for silk

and wool, although it has been to a consider-
able extent replaced by various kinds of
aniline blues. The more acid varieties are
employed for dyeing woollen and worsted
goods. Neutral extract is employed for silk,

and particularly for dyeing the worsted of
mixed or union goods. It is also used in
printing woollen material and worsted yarn
for tapestry carpets, &c. Indigo extract is

usu.-iUy dyed in a bath containing sulphuric
acid and sodium sulphate. If the extract is

very acid, no further addition is necessary,
although within certain limits the more acid
the bath is the better is it exhausted. Sodium
sulphate is employed in order to obtain more
regular dyeing, the colour working on the
wool or silk more slowly. In place of sul-
phuric acid, alum and tartar are sometimes
employed.

Tlie shades produced with indigo extract
are much brighter than those given by vat
indi(jo, but, unfortunately, they are not fast.

By conversion into its sulphonic acid deriva-
tive, the properties of indigo are entirely
changed. Washing with soap and weak
alkaline solutions more or less readily
removes the colouring matter from the fibre,

and, on exposure to light, the shade fades,
the time varying, of course, according to its

depth of colour and the conditions under
which it is exposed.
Testing of Indigo Exteact.—The value

of indigo extract may be determined by any
of the methods described under the heading,
" Conversion into indigo sidphonic acid." The
barium chloride precipitation method is the
most suitable. About 10 grms. of extract
are dissolved in a litre of water, and 50 to

100 c.c. of the solution titrated in the pre-

eence of sulphuric acid with™ permanganate,

as previously described.

Comparative dye tests are especially valu-
able for indicating the purity of shade.
Samples of extract of indigo vary very much
in this respect. The tests are best made on
worsted yarn or cloth ; about 5 per cent, of
"extract" and 5 per cent, of sulphuric acid are
convenient quantities to use. Refined indigo
extract should dissolve completely in water,
leaving no green or greenish-grey residue.
Common indigo extract i cmtains more or less

dirty green insoluble substances.
Estimation ofFree Acid.—There are "acid"

indigo extracts and '
' neutral "indigo extracts,

but the latter, as sold, frequently contain also
more or less free acid. The amount of free
acid may be readily determined by precipitat-
ing the colouring matter with pure salt. For
this purpose 100 c.c. of a 1 per cent, solution
of the extract is treated with 32 grms. of
sodium chloride, and, after standing an hour
with occasional shaking, filtered, and the
precipitate washed with a little saturated
solution of salt. The filtrate, which is

slightly coloured (but this does not inter-

fere with the reaction), is titrated with -^
caustic soda and phenolphthalein. With a
little practice fairly good results may be
obtained by titrating direct, without resort-
ing to precipitation.

ADULTKR.VTI0N.—Samples of indigo extract
frequently contain soluble blue and similar
coal tar blues. These may be usuallv de-
tected by dyeing a skein of silk in an acidi-

fied solution of the sample, wasliing, and
boiling in a large volume of fresh water.
When the boiling is repeated two or three
times, almost the whole of the indigo extract
is removed, and the aniline blue remains on
the fibre. The presence of soluMe blue is

also indicated by tlie action of potassium
permanganate on a solution of the sample.
With pure indigo extract the solution becomes
yellow : whereas if aniline blue is present,
it changes to a lighter blue, violet or grey.
After destroying the indigo by permanganate,
a small piece of wool or silk may be dyed in
the solution, and the colour recognised on the
fibre by special tests.

Extract of Indioo on the Fibre is dis-
tinguished from vat indigo by the colour
being removed on boiling with a dilute solu-
tion (i percent.) of sodium carbonate. On
the addition of an acid to the solution, the
colour is intensified, and wool or silk may be
dyed blue in it. The acidulated solution is de-
colorised by potassium permanganate. Strong
hydrochloric acid turns the fibre greenish-
blue, and caustic soda turns it green. Nitric
acid gives a yellow spot, as witn vat indigo.

Artificial I.vdigo Extr.\ct.—The sodium
salt of indigotin disnlphonic acid is obtained
by the fusion of phcnylglycocol sulphonic acid
with cau.stic soda, with subsequent oxidation
of the product.

INDIGO SALT (K.). 1893. Yellow
crystalline mass consisting of the sodium
bisulphite compound of orthonilropln in/l lacto
ketone

(C8H4^CH(OH) . CHj . CO . OH, -i- NaHSO,),
NOj

which, on treatment with dilute alkali, is

converted into indigotin.

Under the name " indigo salt T," the free
ketone is now sold as a buff powder, wliieh ia

insoluble in water. This pro<iuct forms the



INGRAIN COLOURS. 20I

above soluble compound on treatment with a
strong solution of sodium bisulphite. It is

used in calico printing.

INDIGO BLUE N, SGN (C). Acid blues
for wool.

INDISIN V. ROSOLANE.
INDOIN BLUE R (B.) (G.). An azo dye.

Sa/ranine — Beta-naphthol.

1S91. Dark coloured paste or bronzy powder,
slightly soluble in water with a violet colour.

In concentrated HjSG^, greenish-brown solu-

tion ; on dilution, green solution, then violet

pi-ecipitate.

Application.-—A direct and a basic dye.
Dyes unmordanted or tannin - mordanted
cotton indigo-blue. A very fast dye.

INDOLINE (Mo. ). A basic navy-blue dye.

INDOL BLUE R (Ber.). A basic navy-
blue dve.

INDOPHENINE EXTRA (By.) v. Indu-
LINE.

INDOPHENOL (D. & H.). Produced by
the action of nitrosodimethyl aniline on alpha-
naphthol. 1881. Dark bro^vn powder, in-

soluble in water. In concentrated H^SO^,
yellowish-brown solution; on dilution, brown
ippt.

Application.— Used for dyeing wool or
cotton by the vat process. The indophenol,
alone or mixed with indigo, is treated with
an alkaline reducing agent, which converts
it into soluble Indophenol white. After
saturating the material, the blue is repro-
duced by exposure to air and by passing
tlu'ough a dilute solution of (e.g.) chromic
acid.

INDOPHENOL WHITE (D. &H.) (0.).

The reduction product of indophenol, acetate
of tin being the usual reducing agent. Yellow
paste, soluble in boiling water.

INDOPHOR. A mixture of indoxyl (CjH,
. N . 0) and indoxylic acid (C^f, . N . O
. COOH). On steaming, cotton padded with
indophor yields indigo. It was introduced
in 1895 by B.A.S.F. for use in padding and
printing cotton.

Eeissert (1896) obtained indigotin by the
following process :

—

Orthonitro tohiidine[C^'Ri<^.^f^\ is con-

densed with oxalic acid, forming orthonitro-

phenyl pyrouiic acid(CeHXNo"^'^'^°*^^ )•

The latter, on reduction with sodium

amalgam, forms oxyindolcarhoxylic acid

(c6H,<^^gj>C . COOh), and this pro-

duct, on being allowed to stand in concen-
trated H^SOj, yields indigo on saturation
with ammonia and subeetjuent aeration.

INDULINE (SOLUBLE IN SPIRIT) (B.)

(By.) (C.R.) (N.J.) (P.) (S.C.I.). Fail blue

spirit soluble (Ber.), Azine blue spirit soluble

(D.), Indigen jDand F(iiy.), Indophenin extra
(By.), Blue CB spirit soluble (D. & H.), hidu-
line opal, Printing blue (Ber.), Acetin blue

(B. ), Pelican bine, Nigrosin spirit soluble (B.

)

(Ber.), Coupier's bine, Sloleine, Azo diphenyl
blue, Violaniline.

Indulines are prepared by heating amido-
azobenzene with aniline and aniline hydro-
chloride.

Nigrosines are prepared (1) by heating
nitrobenzenewithaniline, aniline hydrochloride,

and iron; (2) by heating nitrophtnol with
aniline and aniline hydrochioride.

The red shades are produced at the lower
temperatures, the bhie shades by a more pro-
longed action at a higher temperature.
The paste or liquid colours are mixed with,

or dissolved in, some organic solvent, such as
alcohol, acetic acid, acetin, &c.

The indulines form bluish-black or brown-
ish - black pastes or powders, insoluble in

water. In concentrated H2SO4, they usually
give a blue solution, which, on dilution,

yields a violet-blue ppt.

Application.—Basic dyes. Used to a small
extent in calico printing, but principally for

the preparation of the soluble indulines, and
in making black spirit varnishes.

INDULINE (SOLUBLE IN WATER).
Induline (B.) (By.) (C.R.) (N.J.) (D.), Induline
R and B (K.), Fast blue 3 R, R and B (Ber.)

(M.) (B.) (C), Fast blue 6B (Ber.), Fa.it blue-

greenish (B.), Solid blue S R and B [G.) (0.),

Blue CB (D. &H.), Nigrosin, soluble in water
(Ber.) (G.) (F.) (K.) (D. &H.) (D.), Sloeline,

Bengals blue (K.), Grey. Produced by the
action of concentrated sulphuric acid on the
insoluble indulines. The indulines are usually
bronzj' powders, the nigrosines black lustrous

powders. Both are soluble in water, with a
blue or red-violet colour. In concentrated
H3SO4, they give a violet or blue solution,

which becomes redder on dilution.

Application.—Acid colours. Dye wool in

shades varying from greyish- or blackish-

violet to indigo-blue, from a slightly acid bath.

Special precautions have to be taken in order
that level colours may be obtained,

Fast blue 6B (Ber.) produce:, a much
brighter blue than other indulines.

INDULINE SCARLET (B.). An azine

dye. Ethyl hela-methyl rosinduline hydro-
chloride. 1892. Red powder, soluble in

water. In concentrated H0SO4, red solution ;

on dilution,

Application.—A basic colour. Dyes tannin-

mordanted cotton scarlet red. Chiefly used
in calico printing.

INGRAIN COLOURS. This term is ap-

plied to colours which are actually formed
upon the fibre by chemical reactions. The
process, with few exceptions, is applicable

only to vegetable fibres. The term include!
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the azo colours of the paranilraniliiit red type

and the primuiine dyes. The mineral dyes

—

iron buff, Prussian blue, chrome orange, dkc.—
are also true " ingrain colours," but tlie mor-
dant dyes, although produced in a somewhat
analogous manner, should be excluded, v.

also Azo Ciii.ouKs ON Cotton and Pbimulink.
INTENSIVE BLUE (By.), An acid blue

of great colouring power.

lODEOSIN B V. Ervthrosine.
lODEOSIN G V. Ervthrosine G.

IODINE GREEN. Xiyht green, Pomona
green, Light green. A rosaniline derivative.

Zinc chloride double salt ofhepta-methylrosani-
line chloride. 1866. Dark green powder,
easily soluble in water. In concentrated

HjSOj, reddish -yellow solution, which be-

comes pale yellowish-green on dilution.

App/ira'ion.—A basic dye. Used to a
email extent in silk dyeing.

IODINE VIOLET. Old name for Hor-
MANNS ViOI.ET.

IRIS BLUE (B.) V. Fluorescent Blue.

IRON, Fe = 56. Iron occurs in the metallic

state in meteorites. The chief ores of iron

are magnetic oxide, FejOj ; red and brown
hcematite, Ye.,0, ; spathic ore, and clay

ironstone, more or less impure FeCOs. The
metal is obtained by roasting the ores and
reducing tlie oxide by means of carbon in the

form of coal or coke, and limestone. Pure
iron may be produced by reducing heated
oxide of iron in a stream of hydrogen

—

FcoOj -f SHo = 2Fe + ZK.fi.

Iron has a specific gravity of 7 '78, and melts

at a temperature of about 1800° C. It turns

rusty— i.e., becomes oxidised—in moist air, the

carbon dioxide present assisting in the re-

action. Metallic iron is attracted by a
magnet.
At a red heat, iron is decomposed by means

of steam, hydrogen being evolved

—

3Fe -I- 4H,0 = FejOj + 4H„.

Iron is soluble in dilute acids, sulphuric

and hydrochloric acids yielding hydrogen.

Strong nitric acid liberates nitric oxide (NO).

If the metal be treated with strong nitric acid,

and then well washed, the treated surface

becomes jiassive, and is onlj' slowly attacked

by acids. Dilute nitric acid dissolves iron

with formation of ferrous nitrate and ammo-
nium nitrate.

FERROUS SALTS.—The ferrous com-
pounds when anhydrous are white, but on
hydration they become green. On exposure

to the air they become oxidised to the ferric

itate (iFeO -I- O = Fe.fi.,). They have, when
in solution, an inky metallic taste. Ferrous

salts are strong reducing agents, ferrous sul-

phate being used as such in the indigo vat.

Nitric oxide is absorbed by sohitious of

ferrous salts, the resulting compound being

brownish-black. This reaction is made us»
of as a test for nitric acid in qualitative

analysis.

Solutions of ferrous salts have an acid

reaction, and turn brown on exposure to the

air, basic ferric salts being precipitated.

Caustic soda or lime-water precipitates ferrous

hydrate, and ammoniimi sulphide forms black

ferrous sulphide (FeS) when added to aqueous
solutions of ferrous salts.

When treated with potassium ferrocyanide

a white precipitate, rapidly becoming blue,

is formed, while ferricyanide of potassium at

once yields a blue precipitate (TurnbuU's
blue).

Ferrous Acetate, Fe(C3HjOj), -i- 4H2O.

—

Ferrous acetate may be obtained by the
double decomposition of lead or calcium
acetate and ferrous sulphate solut ions. Acet ic

acid dissolves iron with formation of the
same substance. The salt crystallises in

green monoclinic prisms, which quickly oxi-

dise on exposure to air to basic ferric acetate,

hence its solution is too unstable to be used
as a mordant.

Pyroliiinite of Iron, Iron liquor or Black
liquor.—This substance is an impure ferrous

acetate, which in practice is found much
more stable than the pure substance, and is a
very useful mordant.

Preparation.—Pyrolignite of iron is pre-

pared by treating pyroligneous acid (crude

acetic acid) with scrap iron. The tarry

matters which rise to the surface of the

black liquid are removed. The liquid has at

peculiar smell and a metallic taste.

It has a strength of 20 - 30° Tw., and con-

tains, besides its essential ingredient, a small
amount of ferric acetate and more or less

tarry matter.

Moyret considers that the iron salt of pyro-

catechin, which is present, together with
other empyreumatic substances, prevents the
oxidation of the liquid.

The specific gravity of the solution is often

raised by the addition of ferrous sulphate or
tannin.

Pyrolignite of iron is used in cotton dj'eing,

in greater quantities in ccdico printing, and in

black silk dyeing.

Analysis.—The best practical method of

ascertaining the value of acetate of iron is to

make carenil dye-trials, as with ferric sul-

phate.

The total amount of iron is estimated by
evaporating about 5 grms. to dryness in a
platinum dish, and gently igniting the residue

to destroy organic matter. When cold, the

residue is dissolved in hydrochloric acid, and
the iron precipitated with ammonia or re-

duced (by means of zinc, and titrated with
potassium permanganate.

The total acetic acid may be determined a.*

in aluminium acetate (9. r.).
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Impurities.—Commercial acetate of iron

may contain an excess of acetic acid, ferrous

sulphate (often in quantity), ferric sulphate,

ferrous chloride, sodium sulphate, sodium
chloride, calcium and lead acetates. The
amount of ferrous sulphate or ferrous chloride,

in the absence of alkaline salts, may be deter-

mined by estimating the sulphuric or hydro-
chloric acid present.

Ferrous Bisulphite may be prepared by
mixing concentrated solutions of sodium bi-

sulphite and ferrous sulphate. Its use as a

cotton mordant has been recommended. The
material is saturated with the solution and
steamed.
Ferrous Carbonate, FeCOj.—This com-

pound occurs in sjMthic iron ore and day
tronstone. Water containing carbon dioxide

has a solvent action on ferrous carbonate,

consequently it is found in mineral waters
containing iron. The aqueous solution is

decomposed on standing in the air or on boil-

ing, with formation of hydrated oxides.

If ferrous salts in solution are treated with
carbonate of soda, ferrous carbonate in the

form of a voluminous white precipitate is

thro^sTi down.
Ferrous Chloride, FeCU, Muriate of Iron,

is formed as a by-product in the extraction

of copper from spent oxide in the wet pro-

cess. It is generally prepared by dissolving

iron in hydrochloric acid, and crystallises

from the liquid as green crystals having the

composition FeCl;, + 4HjO. This substance

is deliquescent in moist air.

Ferrous cliloride is used in ifoo^printing

for the production of logwood black.

Ferrous Hydroxide, Fe(0H)2, is precipi-

tated by caustic alkalies from ferrous salts

as a white substance which quickly changes
to green in the air. It is slightly soluble in

water, and has an alkaline reaction.

Ferrous Nitrate, FetNOslj, is prepared by
treating iron with cold dilute nitric acid

(111 sp. gr.). The compound has not been
isolated as the solution is decomposed on
warming, basic ferric nitrate being formed.
Ferrous nitrate is also formed bj- the action

of barium nitrate on ferrous sulphate.

Ferrous Oxalate, FcC^Oj + •2H;0, is formed
by treating a strong solution of oxalic acid

with ferrous sulphate. It is a yellow crystal-

line powder, almost insoluble in water.

Ferrous Oxide, FeO, ia a black powder,
which is further oxidised on warming in air.

Ferrous Sulphate, FeS04 + THjO, Green
vitriol, Copperas.

Preparation.—Ferrous sulphate is obtained
as a by-product in the preparation of alum
from shale containing iron pyrites, and also

in the manufacture of copper sulphate. It is

made on the large scale by dissolving scrap

iron in dilute sulphuric acid, concentrating

the solution and crystallising. Green vitriol

is prepared also by the oxidation of iron

pyrites, FeSj, by exposure to the air and
the action of moisture. The liquors which
collect are boiled with scrap iron to reduce

the ferric sulphate to ferrous sulphate, and
then evaporated and crystallised.

Properties.—Ferrous sulphate forms green

crystals which effloresce slightly in the air

and become coated with a brown layer of

basic ferric sulphate.

The salt is insoluble in absolute alcohol.

100 parts of water dissolve 70 parts of the

crystals at 15° C, and 333 parts at 100° C.

At a temperature of 100° C. the salt loses

6 molecules of water, forming a white powder,

and the last molecule at 300° C, at which
temperature slight decomposition takes place.

On fiurther heating, the residue decomposes

thus

—

2FeS0< = FejOa + SO3 + SOj.

Ferrous sulphate solutions do not dissociate

either on heating or on diluting, but long

continued boiling causes oxidation and pre-

cipitation of basic ferric sulphates.

Large crystals are liable to contain free

acid by enclosing some of the mother-liquor.

Ferrous sulphate should be free from copper
and alumina.

Uses.—Green vitriol is extensively used in

many industries. It is one of the oldest

mordants known, and is largely used in wool

dyeing. It is employed to a considerable

extent also in cotton dyeing, for the produc-

tion of Prussian blue in calico printing, and
for the formation of chamois, a yellowish-

brown colour on cotton by the action of soda.

It also finds application in the manufacture
of inks and pigments.

For some purposes the partially oxidised

crystals which have become yellowish are

preferred, but for vat indigo dyeing the ferric

sulphate is a useless material.

Analysis. — Ferrous iron is readily esti-

mated, either by a standard solution of bi-

chromate or of permanganate of potash. The
estimation by bichromate is merely the reverse

of the method described for Chromic Acid
(p. 87). The estimation by permanganate is

carried out as follows :

—

Preparation of Decinormal Permanganate
Solution.—3'156 grms. of pure dry potassium
permanganate are dissolved in a litre of dis-

tilled water. The solution requires stan-

dardising, since perfectly pure potassium

permanganate is not easily obtainable. This

is most readily performed by means of pure

granulated ferrous ammonium sulphate {q.v.).

0-7 grm. of this salt ( = 0-1 grm. of iron) is

dissolved in about 100 c.c. of water in a por-

celain basin, and 50 c.c. of a 10 per cent,

solution of sulphuric acid added. The per
manganate solution is now gradually run in

from a burette, with constant stirring, luitil
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the liquid acquires a faint piuk colour. If

strictly decinonual, 1"'85 c.c. will be re<iuired.

Instead of taking ferrous ammonium sul-

phate, the permanganate may be standardised

by means of pure clean iron wire. 01 grm.

is introduced into a small flask fitt«d with a

bent glas.s tube and Bunsen's valve (see below,

Estimation of Total Iron), and dissolved in

dilute sulphuric acid. When dissolveil, the

liquiti is allowed to cool, and titratetl with

the permanganate solution, asabove described,

and an allowance made (usually about 4 per

cent.) for impurities in the wire.

Estimation of Ftrroug Oxide.— 1 grm. of the

sample of ferrous sulphate is dissolved in

about 1(X) c.c. of water, or 100 c.c. of a

1 per cent, solution taken, and 50 c.c. of a
10 per cent, solution of sulphm-ic acid added.

The solution is then titrated in a porcelain

difh with ^ potassium permanganate imtil

a faint pink colour remains aft«r stirring for

about half a minute.

1 c.c. of -^ permanganate = 0'0072 grm. of

FeO, or 00278 grm. of FeSO,, TH^O.

L'ftimalion of Total Iron.— 1 grm. is washed
into a small flask with about 50 c.c. of water;
10 c.c. of strong sulphuric acid and some zinc

free from iron are then introduced. The
flask is fitted with a cork and bent glsiss tube,

to which is attached a Bunsen's valve. The
latter consists of a short piece of india-rubber

tubing closed at one end with a glass rod
and having a longitudinal slit in the centre.

Steam and hydrogen can by this arrangement
easily escape from the flask, but air is unable
to enter. The flask is inclined at an angle
of about 45° and gently heated. When the

reduction is complete (known by a drop of

the liquid producing no coloration with a
drop of potassium thiocyanate), recently

boiled cold water is allowed to enter the

flask, and the liquid titrated with ^u P®''"

manganate as above. If the zinc has not

thoroughly dissolved, it must be carefully

removed and washed before titrating with

permanganate. The difierence between this

titration and the direct titration represents

the amount of iron present in the ferric state.

1 c.c. of y^ permanganate = 0<X)8 grm.

of Fe.,Oj.

Alumina may be detected in ferrous sul-

phate by boiling with the addition of sulphuric

and nitric acids to oxidise the iron, and adding
an excess of pure caustic soda. The liquor is

boiled and filtered, and to the filtrate hydro-
chloric acid and ammonia adde<l, when, if

alumina be present, a white gelatinous pre-

cipitate will be obtained. Ihe latter may
be filtered oflf, washed, dried, ignited, and
•weighed as Al,Oj.

Ferrous ammonium sulphate has a com-
position represented by the formula

FeSO< . (NH.tjSO^ -h 61LjO,

and contains exactly one-seventh of ita

weight in iron. It is prepared by mixing
equivalent proportions of pure ferrous sul-

phate and ammonium sulphate (dissolved

separately) and allowing the double salt to

crystallise out. It occurs in commerce in

crj'stals and in a fine granulated form. It

should be tested for ferric iron by dissohing
a little in water and adding potassium thio-

cyanate; no red colour snould result. It

should be preserved in a well-stoppered
bottle.

The pure substance (which is permanent in

air), as required for testing standard perman-
ganate solutions, is prepared as follows :—

A

quantity of the commercial salt (free from
ferric iron) is finely powdere*!, and a cold sat-

urated solution made. After filtering into a
large Imsin, purijied alcohol is added with
continual stirring until no further pre-

cipitate results. The mother liquor is de-

canted and the precipitate thoroughly washed
with alcohol on a linen filter on a perforated
plate, using the filter pump. After draining
completely, the salt is removed to a flat disE
and exposed to the air (carefully protected
from dust), being turned over occasionally

and eventually pulverised. As soon as the
smell of alcohol has completely disappeared,
the salt is transferred to a stoppcrea bottle.

A weighed amount of this salt dissolved in

water, with thf addition of a little 8ulphurio
acid, and oxidised with nitric acid should
give on precipitation with ammonia the
theoretical quantity of iron.

Ferrous Thiosulphate or Hyposulphite,
Fe&,03, is formel on adding ferrous sulphate
solution to sodium thiosulphate, Xa.A.Oj.
It has been suggested as a cotton monlant,
but has not been largely used. The salt

oxidises slowly on the fibre, forming ferrous
and eventually ferric sulphate.

FERRIC SALTS. — Solutions of ferrio

salts arc generally yellow or reddish-brown
in colour, and have an astringent, metallic

taste. Ferric salts result from the action
of oxidising agents like chlorine or nitric acid
on ferrous salts. Zinc, iron, or sulphuretted
h3'drogen reduce the ferric salts to the ferrous
condition.

Lime and the caustic and carbonated
alkalies produce with ferric salts a reddish-
brown precipitate of ferric hydrate, insoluble

in excess of the alkali or in ammonia. The
presence of tartaric acid, sugar, &c., prevents
its precipitation. Ammonium sulphide and
hydrogen sulphide (if the iron salt be alka-
line) cause the formation of black ferrous
sulphide, Fe.S (mixed with sulphur), which IB

soluble in dilute acids leaving a residue of
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sulphur. Ferric salts give a blue precipitate

\Tith potassium ferrocyanide, which is in-

soluble in hydrochloric acid, but is decom-
posed by caustic alkalies. Potassium ferri-

cyanide causes a reddish-bro^vn coloration

but no precipitate ; the formation of a blue
precipitate in such solutions indicates the
presence of ferrous salts.

Acid solutions of ferric salts produce with
potassium fulphocj-anide a blood-red colora-

tion, Mliich does not disappear on heating
with a Uttle alcohol (test for presence of

ferric salts in ferrous salts). An excess of

acid sboiJd be used if acetates, oxalates, or
fluorides are present. The ferric sulpho-
cyanate, re;(CNS)g, ma}' be extracted by
shaking with ether to which it imparts its

red colour. Ver_y dilute solutions of ferric

salts show the coloration when treated with
freshly - prepared potassium sulphocyanide
solution.

Ferric Acetate, FeoiCjHjOojg, is prepared
by treating a solution of ferric sulphate with
lead acetate. Dark red crystals of the salt,

containing 2 molecules of water separate from
the solution. On the addition of an alka-

line carbonate to the solution of the nor-
mal salt, basic acetates are formed. The
normal salt does not dissociate on heating or
diluting, but the basic salts are dissociated and
the iron precipitated on boiling. The more
basic salts are the most unstable, though
mere dilution with water does not affect

them. Ferric acetates have been replaced b}'

nitrate of iron in silk dyeing, for which they
were formerl}' much used.

Ferric Nitrate Acetate.- This substance
is used in the form of a solution as a mordant
for the black-dyeing of sill: intended for plush,
as the colour thus obtained is not affected by
hot pressing. It is prepared by adding iron

turnings in excess to nitric acid. The pasty-

mass of basic ferric nitrate is treated with a
quantity of hot acetic acid insufficient to dis-

solve it. The dark-red liquid is allowed to

cool and settle, and the clear solution is ready
for use.

Ferric Arsenate. — On the addition of

sodium arsenate to solutions of ferric salts,

a white precipitate of ferric arsenate,

Fe^tAsOj).,, is produced. It is insoluble in

acetic acid. The reaction is employed for

fixing iron mordants on cotton in alizarin

dyeing.
Ferric Chloride, FcjCls.—The anhydrous

salt is obtained by passing chlorine over red-
hot iron. It forms j'ellow scales which have
a metallic lustre. The crystals can be sub-
limed and are soluble in water, alcohol, and
ether. It is very deliquescent. It is pre-
pared in solution by dissolving iron in hj-dro-

chloric acid and oxidising the ferrous chloride
formed by means of chlorine. The aqueous
solution dissociates on heating, but if not too

dilute the normal salt is re-produced on
cooling. The concentrated solution is dark
brown and ^-iscid. Basic chlorides in the
form of dark red solutions, which are very
stable, are produced by dissolving freshly

precipitated ferric hydrate in ferric chloride.

Both the normal and basic ferric chlorides

dissociate too slowly to be applicable in

dyeing.

Ferric Hydroxide or Ferric Hydrate,
re2(OH)5.—Caustic alkalies precipitate ferric

hydrate as a red-brown flocculent mass from
solutions of ferric salts. Boiling causes the
hydroxide to lose 1 molecule of water, form-

ing FejOlOHjj. The presence of glycerin

and other organic substances impedes the
precipitation of the hydrate. An alkaline

solution of ferric hydrate and glycerin has
been suggested as a mordant for cotton.

Ferric hydroxide is soluble in dilute acids, in

ferric chloride, and ferric acetate ; ammonia
and caustic alkalies have no effect on it.

Ferric hydrate has no affinity for textile

fibres.

AUcalijy, Iron Mordants.—Although ferric

hydrate is insoluble in caustic alkalies, solu-

tions of it may be prepared in the form of

dark red liquids by adding glycerin or glucose

to solutions of ferric salts, and then adding
the caustic alkali. An alkaline solution of

ferric hj'drate which readilj' dissociates is

thus formed.
Ferrous sulphate has also been used in

place of a ferric salt.

The alkaline mordants have not been much
used owing to their excessive alkalinit}'.

Koechlin* {I.e.) recommends 2 parts of

nitrate of iron (76 Tw.), 2 parts of caustic

soda (66° Tw.), and 1 part of glycerin
(48° Tw.).

Ferric Nitrate, Fe2(N03)8.—Ferric nitrate

is commercially known as "pure nitrate of

iron," the term " nitrate of iron " being
applied to a solution of ferric sulphate.

Ferric nitrate is prepared by dissolving scrap
iron in nitric acid until basic ferric nitrate

commences to separate. The composition of

the resulting liquor varies. It is used to some
extent in silk dyeing and for the production
of iron-buff shades on cotton.

Ferric Oxalate, Fe.,(C204)3.—This salt dis-

solves in water, forming a green solution

which is partly reduced to ferrous oxalate by
boiling.

Ferric Oxide, FejOj.— /ro;i Sesquioxide.—

•

Ferric oxide occurs as hrematite and as specu-

lar iron ore, &c. It is also obtained as rouge

by the calcination of ferrous sulphate. It

dissolves slowly in acids. On heating ferric

hydrate this oxide is formed as a red-broisTi

powder.
Ferrio Phosphates. — Ferric phosphate,

FePOj, is formed as a white precipitate on
• Journ. Soc. Dyerg and Col., 1885, pp. 147 and 18S.
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the adJition of fodium phosphate to ferric

salts. Acetic atid does not dissolve it, but

it is soluble in mineral acids. The addition

of sodium acetate causes the complete pre-

cipitation of the phosphate. Iron mordants
are fixed by means of sodium phosphate in

accordance with this reaction.

I'ersoz has recommended ferric pyrophos-

phate, Fej(PjO;)3, in ammoniacal solution

as a cotton mordant.
Ferric Sulphate, FejISOils.
I'rt/xiration.—The normal sulphate is pre-

pared by treating a warm solution of ferrous

sulphate, dissolved in sulphuric acid of the

necessary dilution, with nitric acid. The
amounts used should correspond with the

equation

—

OFeSO, -I- 3H,S0. + 2HN0, =
3Fe,(S04)3 + 2N0 -I- 4H,0.

The mixture is heated, if necessary, and
then allowed to cool and settle. The result-

ing solution has a }-eUowish-bro«Ti colour,

and if sufficiently concentrated, crystals of

the normal salt separate from the liquid.

The concentrated solution is dehydrated by
.-ulphuric acid, anhydrous ferric sulphate

being thrown down. By the addition of

alkalies or on boiling the diluted solution of

ferric sulphate, or on oxidation by exposure
to the air, basic ferric sulphates are formed.

Ferric sulphate is the principal constituent

of the so-called " nitrate of iron."

The normal salt is employed to some ex-

tent in cotton dyeing.
"Sitrate of Iron" {Ft. rouiUe).

Preparation.—This substance which con-

tains no ferric or ferrous nitrate, and is

hence incorrectly termed "nitrate of iron,"

is prepared in a similar manner to normal
ferric sulphate, the amount of sulphuric acid

required for the above equation being reduced
by half. The resulting product contains nor-

mal and basic ferric sulphates ; and normal
and basic ferric sulphate nitrates — viz.

,

Fes(S04)jNOs), and Fe,(S0,),(N03)(0H)
are formed if the amount of nitric acid be
increased. Basic ferric sulphates prepared
by adding caustic soda to a solution of nor-

mal ferric sulphate dissociate after standing
a few hours. More stable but more expensive
products are obtained by dissolving ferric

liydrate in normal ferric sulphate solution.

The commercial products vary in composi-
tion, but Moyret finds that those corre-

sponding to the formula Fe4(S04)j(OH), give
good results in silk dyeing. A compound
corresponding to this formula is prepared
accortling to the equation

—

r2FeS0^ + 3H,S0, + 4HN0, =
3Fe,(SO,)5(OH), -i- 4N0 -t- 2H,0.

Moyret gives the following method for

the preparation of this particular product :

—

A stone cistern provided with a chimney
and a mixer are re<juired. In this tank are
placed 72 parts of ferrous sulphate and a
mixture of 6i parts of sulphuric acid (168*
Tw.), and 12J parts of nitric acid (67°Tw.)
diluted with a little water. The mixtnre
should be added gradually and the mass
stirred. When no further reaction takes
place the mass is heated for a short time by
means of ste&m. A mordant having a com-
position intermediate between reo(."<OJj and
Fe4(S04)5(OH)j also gives good results.

Properties.—"Nitrate of iron" has a dark
red colour, and should contain 12 to 16 per
cent, of ferric oxide when dried and ignited.

Ferrous sulphate and chloride or sulphate of

sodium are objectionable. Free nitric acid
in more or less quantity is usually present.
Dilution of the solution causes precipitation
of a still more basic salt. Commercial pro-
ducts having the same composition often vary
in their properties, especially for silk dye-
ing; and their value is best estimated by
comparative dye trials. If intended for

cotton dyeing the following plan may be
adopted:—swatches of calico or cotton yam,
each weighinc 10 grms., are thoroughly
wetted out and worked together for about an
hour in a decoction of sumach or myrabolams.
The swatches are taken out, the excess of

liquid removed by shaking, and each piece
put into a dilute solution (5 c.c. in 250 c.c.)

of the sample of "nitrate of iron" to be
examined. After thirty minutes the pieces
are taken out, well washed, drie<l, and com-
pared.

Ax.^LYSis.—Solutions of "nitrate of iron"
usually have a strength of about 80° Tw.,
and contain about 9 to 11 per cent, of iron.

Eiitimation of Total Iron.—25 c.c. (mea-
sured in a specific gravity bottle and
weighed) are diluted to 500 c.c. 25 c.c. are
withdrawn and diluted to about 200 c.c. 11

any iron is present in the ferrous state {in

which case potassium ferricyanide will give
a blue precipitate with the sample), it is

preferable to add a few drops of nitric acid,

and boil for some minutes. A slight excess
of ammonia is added, and the liquid filtered.

The precipitate should be washed several
times with hot water by decantation before
bringing it wholly on the filter. The precipi-

tate may be either dried, iguite<l, and
weighed as FejO^, or dissolved while still

moist in sulphuric acid, reduced by zinc, and

titrated with -^^ permanganate, as given

under ferrous sulphate.

In the absence of nitric acid or nitrates,

the 25 c.c. of the diluted solution may be
reduced direct, and titrated with potassium
permanganate.

1 c.c. of -j^ permanganate = 0*0056 grm.

of Fe.
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Estimation of Ferrous Iran.—5 to 10 c.c.

of the sample are weighed, diluted with
water, and acidulated with sulphuric acid.

The solution is then titrated with y^ perman-

ganate.

1 c.c. = 0-0056 grm. of Fe, or

00072 grm. of FeO.

The amount of ferric oxide is obtained by
deducting ferrous iron from the total, and
calculating into Fe.fl^.

Sulphuric acid is best determined by acidu-

lating the filtrate from the ferric oxide pre-

cipitate mth hydrochloric acid and adding
barium chloride. If barium chloride is added
direct to the ferric sulphate solution, the

barium sulphate is liable to be contaminated
with iron.

Hydrochloric acid should also be deter-

mined, after removal of the oxide of iron by
ammonia, by acidulating the solution with
nitric acid and adding silver nitrate.

Sodium salts may be detected and estimated
by adding ammonia, filtering, evaporating the
filtrate to dryness, and igniting the residue.

If iron compounds only were present, nothing
more than a trace would remain after igni-

tion. Sodium nitrate is used as an adulterant.

Almniiiium, if present, may be detected by
the tests mentioned under A nalysis offerrous
mlphate.

Relation of Acid to Base.—In the analysis

of ferric sulphate one of the most important
matters is to determine the relative propor-

tion of total acid and ferric oxide present.

For most purposes, commercial '
' nitrate of

iron" or ferric sulphate should contain less

acid than that necessary to form normal
ferric sulphate. Some samples contain an
excess of acid. The amount of acid in com-
bination with iron (as well as any free acid,

if present) is best determined by taking 2 to

5 grms. of the sample, diluting with about
200 c.c. of water, and adding a slight excess

of normal solution of sodium carbonate. The
liquid is boiled and filtered, and the precipi-

tate well washed with hot water. The excess

of sodium carbonate is then estimated by
normal sulphuric acid and methyl-orange.

Each c.c. of normal sodium carbonate = 0'040

grm. of SO3.

Example.—2'b c.c. = 3'50 grms. of ferric

sulphate were treated with 22 c.c. of nor-

mal NaoCOs- The filtrate required 4 c.c.

of normal HjSOi.

0040x18x100 c^^ ^ tar,
'

'•
o.i-B

=20'22 per cent, of SO3,

combined with ferric and ferrous oxides.

The amount of SO3 required to combine
with the found percentages of ferric and
ferrous oxides to form normal sulphates is

calculated and compared with the actual

amount of acid present. Instead of using

sodium carbonate, boiling and filtering as

above given, fairly good results may be ob-

tained by titrating direct with normal caustic

soda and phenolphthalein, as in the Analysis

of tin mordants (q.v.) ; but the end reaction

is not very distinct.

The following figures show the results of

analyses of a few samples of average ferrio

sulphate or " nitrate of iron " :

—
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The iron-buffs are chiefly dyed on cotton,
yielding from yellow to light brown shades
which are fast to light, soap, and alkalies,

but are sensitive to the action of acids. The
shades are produced by the methods employed
for the fixation of iron mordants on cotton.

Pure shades cannot be obtained with pjTO-
lignite of iron on account of the tarry matter
it contains ; pure acetate of iron eanbe used.
The shades should be fixed with the ordinary
mineral fixing salts, such as silicate, phos-
phate or arsenate of soda. For the oxidation
of the ferrous salts or hydroxide a passage
through a solution of chloride of lime is of

advantage. Concentrated ferrous solutions
have a weakening effect on the cotton fibre,

especially if the oxMation proceeds rapidly,

and this fact must not be lost sight of. If a
highly diluted solution of a ferric salt is used,
some glycerin should be added to prevent
a dissociation of the salt. The dyeing pro-
cess can be repeated for the production of
fuller shades.

ISORUBIN (Ber.). V. New Magenta (M.).

ITALIAN GREEN (Lepetit and Dolfus).

A colour allied to Cachod de Laval, and
obtained by the action of sulphur, caustic

soda, and copper sulphate on paranitrophenol.
1895. Black mass, slightly soluble in water
with a green colour. In concentrated H2SO4,
the d3e is decomposed with precipitation
of sulphur and evolution of sulphuretted
hj'drogen.

Apiplication.—Dyes cotton dark green from
a salt bath.

JACKWOOD (Artocarjma inttgrifoHa) is a
well-known tree cultivated in India, Burmah,
and Ceylon. It is exported to Europe as a
furniture wood, but is used in India as a
source of yellow dye for colouring the robes
of the Burmese priests. It is applied with
alum mordant, and has been shown to contain
the same colouring matter as old fustic*

JAMAICA WOOD v. Loowood.
JANUS COLOURS (M.). This series

of dyes, introduced in 1897, form a new
group of azo colours which possess at one
and the same time strongly acid and strongly
basic properties. In this resjiect they are
almost uniiiue amongst dycstutfs. Sulphon-
ated basic dyes

—

e.g.. Acid magenta—contain
both acidic (SO3H) and basic (NH.j) groups,
but the acid group so far o\erpowcrs the
amido groups that the latter exert no influ-

ence upon the dyeing properties of the
colours. Sulphonated azo compounds are, of

course, extremely numerous, constituting the
greatest number of the acid reds, oranges,
yellows, &c. The numl)er of azo dyes con-
taining basic groups is, liowever, very limited

• A. G. Ferkin, Tram. Chtm. Soc., 18SS, p. »3".

(Chrysoidine, Bismarck hrotm. Tannin orange.

Atlas red), and the Janus dyes are the first

sulphonated basic azo dyes introduced.

JANUS BLUE G. Brownish-black pow-
der. Acjucoiis solution, reddish-blue ; alco-

holic solution, bright blue. Concentrated
H;S(I,, dirty yellow solution; on dilution,

olive L-'recii, llicn reddish-blue.

JANUS BROWN B. Greenish-black pow-
der, slightly soluble in water with light brown
colour. Alcoholic solution, l)rownish - red.

Concentrated H^SO., dark green solution

;

on dilution, rcdilish-hlue, then brown.

JANUS GREEN B. t^reenish-brown pow-
der. Aqueous and alcoholic solution, bright
blue. Concentrated H„SOj, olive-green solu-

tion ; on dilution, greenish-blue, then bright

blue.

JANUS RED B. Reddish-brown powder.
Aqueous solution, brownish - red ; alcolioHc

solution, bright red. Concentrated H^Sd^,
bluish - green ; on dilution, bluish - red to

brownish -red.

JANUS YELLOW R. Orange-red powder.
Aqueous solution, yellow ; alcoholic solution,

slightly redder. Concentrated H.jS04, bluish-

red ; on dilution, becomes red, tlien yellow.

JANUS BLACK 0, 1, 2. 1

JANUS BLUE R.
JANUS BROWN R. Are other

JANUS CLARET RED B. • members of

JANUS GREEN G. the group.

JANUS GREY B.
JANUS ORANGE. J
Application.—Acid and basic dyes, which

possess the peculiar property of dyeing un-
mordanted vegetable fibres from a strongly

acid solution.

}yool.—They are applied as ordinary acid

colours, but are not specially valuable in

wool dyeing, flilk.—Dye in a cold or slightly

warm solution with addition of acetic acia.

Cotton.— l.-<t method. Dye as direct dyes, but
with addition of sulphuric acid ; ?nd method,
dye as basic colours on tannin mordant ;

Srd method, dye as in method 1, then fix in a
bath containing tannic acid, tartar emetic,

and oxalic acid ; ith method, dye as method 3,

but dye and fix at the same time.

Prnce.1.1 S gives the best results.

JAPANESE GALL NUTS v. Gall Nuts.
JAPONIC ACID r. CATECHn.
JASMIN (<;.) t'. CcRctMKiN (Ber.).

JET BLACK R (By.) An azo dye.

Amidobenzol disui-

Alpha-naphthylamine'C „," , , ,
' ,

^Phenyl alpha-napn-
thylamine.

1888. Black powder, soluble in water with
a violet colour. In concentrated HjSOj. blue
solution ; on dilution, greenish-bluo ppt.

Application.—An acid colour. Dyes tuool
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from a slightly acid or neutral bath, blue-

black.

JUTE. This valuable fibre is the product
of several species of Corchoriis, and is indi-

genous to India. The most important species

is Corchoi'us capsidaris, which is grown to an
enormous extent in India and Southern Asia
generally. In India about 2,000,000 acres

are under jute cultivation, and the value of

the trade is said to be £10,000,000 sterling.*

The jute plant is an annual, growing 2 to 5
feet high. It is sown in March and gathered
in June, and the separation of the fibre from
the plant is extremely simple, no machinery
of any kind being required. When the plants
ire ripe they are cut down and stripped of

their leaves, twigs, and berries. The stems
are then left to steep for a few days in run-
ning water, which simple process sutlices to

cause the bark to separate from the stem.
The loose bark is then removed and the fibre

separated by hand, well washed and hung
up to dr3'. The fibre thus obtained is

imported in bundles and is comparatively
clean and pure.

Physkal Properties.—There are numerous
commercial varieties which differ in colour,

fineness, and lustre, the best qualities having
a pale golden colour and high lustre. The
length of the raw fibre is IJ to 2i yards.

About 12 to 18 inches of the bottom end is

cut otf and forms jute butts or jute ciUtings,

which is much esteemed as a raw material for

the manufacture of paper. The fibre is then
crushed in a press and softened with an oil

emulsion, after which it is hackled and spun.

The manufacture of jute is centered in

Dundee, but latterly a number of factories

have oeen started in India.

Jute is a very cheap fibre, but cannot be
readily bleached. It rots somewhat easily

when exposed to moisture, but is largely

used in the manufacture of carpets, rugs.

Backing, rope, &c. The commercial fibre

consists of fibre bundles, the ultimate jute

fibres being readilj' separated by treatment
with caustic soda or cliromic acid. They con-

sist of cells which vary in length from 1 '5 to

5 mm. , and in diameter from 20 to 25 m.m.m.
In transverse section they are usually five- or

six-sided, the central lumen varying greatlj-

in size.

Chemical Composition and Beaclions—Jute
differs essentially from the other important
vegetable fibres in chemical composition and
properties. It contains no free cellulose,

but consists of a compound cellulose, ligno-

cellidost. Jute lignocellulose is composed of

oxidised cellulose in combination with baatose,

the latter substance being itself resolvable

into a furfurol j-ielding complex, and ketonic

bodies. Cross and Bevan have proposed the

name corchorobaslose for the jute substance.
- D. Arorris, Asst. Director of Kew.

Jute is coloured an intense brown by sul-

phuric acid and iodine, and a golden yellow
by aniline sulphate. If treated with chlorine

and then with sodium sulphite it develops a
beautiful but evanescent crimson colour—

a

reaction also shown by tannin - mordanted
cotton.

Jute readily absorbs chlorine or bromine
and becomes chemically changed, the reaction

consisting in the replacement of hydrogen
by the halogen. The ordinary methods of

bleaching adopted for other vegetable fibres

are, therefore, not applicable to jute. It is

frequently partially bleached by treatment

with sulphurous acid.

In dj'eing, jute behaves in a similar manner
to taniiin-mordanted cotton. It may thus be
dj-ed direct with the bas'ic colours, and this

class of dye is mainlj' employed.
Counts.—The counts for jute yarn are the

same as for linen.

K
KAMBE WOOD r. Camwood.
"KAMELA" (Kamala)*MS obtained

from the fruit of the Rottlera tinctoria. It

forms a reddish powder, often greatlj' adul-

terated, which is largely used in India as a
medicine, and for dyeing silk a bright

orange.

KAISER YELLOW. Old name for

AURANTIA.
KAISER RED. Old name for Eosine B N.

KATIGEN BLACK -BROWN (By.). A
sulphide colour, giving dark browns on cotton.

V. .Sulphide Colours.
KAUTHOSINE J. and R. v. Toluylene

Orange G and R.
KERATIN V. Wool.
KERUES. This dyestuff is of great anti-

quity, having been used by the Hebrews, and
being mentioned by Moses. It seems pro-

bable that the Hebrew word several times

translated "scarlet" in the Old Testament
(Exodus xxvi., xxviii., xxxiv.) was used

to designate the blood-red colour produced

bj' kermes with alum mordant. This was
one of the three colours prescribed to be used

for the curtains of the Tabernacle and for

colouring the '

' holy garments "of Aaron.
The term granum, which was given to

, kermes by Pliny, probably on account of its

resemblance to a grain or berry, was adopted

by more recent writers, and is the origin of

the term, "ingrain colour," which is even now
in use. The words " vermilion" and " crim-

son" are also derived respectively from the

old Italian words vermiliciis and cremesimo,

the former of which signified the kermes

* See " The Constituents of the Indian Dyestuff

Kamala," by A. G. Perkin, Trans. Chem. .So.;., 1S93,
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insect, the Utter being probably a corruption

of the original Arabic kemus or h-emtt.

Kemies was in general use as a dj-estuff in

Kurope as early as the tenth century. In

Germany, from the ninth to the fourteenth

century, the serfs were bound to deliver to

the convents every year a certain quantity of

kerincs amongst other products of husbanory.

It was collected from the oak trees on St.

John's Day, between the hours of eleven and
noon, with religious ceremony, and on this

account it received the name of JohanniMut
tSt. John's blood). At that time a great

deal of German kermes was sent to Venice to

produce the "scarlet" to which that city

gave its name.*
About the year 1550, cochineal was intro-

duced into Europe, and since it is far richer

in colouring matter than kermes it gradually-

superseded the older dyestuff, which has not

been used to any extent in this country for at

least 100 years. It is, however, still em-
ployed in some countries, to which it is indi-

genous

—

e.g., Italy, Turkey, and Morocco.
Ori'jin.—Kermes is derived from the insect

Coccus ilicie, which is found principally upon
the Quercus- cocci/era, or Ilex oak. The dye-

stufl consists of the dried insects, and is of

similar appearance to cochineal, but the grains

are larger. It contains only about one-tenth

as much colouring matter, which is probably

identical in chemical composition with that

of cochineal.

One peculiarity of kermes is that it possesses

a plea.sant aromatic smell, which it also im-

parts to cloth dyed with it.

Application.—It is employed in exactly the

same way as cochineal, and it has been fre-

quently stated that it produces more perma-
nent colours than that dyestuft", but there

does not appear to be any foundation for this

assertion.

KERMESIN ORANGE (L.) v. Orange I

(K.).

KETONE BLUE 4BN (M.). Reddish-

blue liquid. Aqueous and alcoholic solution,

bright olue. Concentrated HjSO^, brownish-

yellow ; on dilution, olive-green, then red-

(lish-blue.

Application.—An acid colour. Dyes icool

or silk bright blue.

KIESEkITE !'. Maonesicm Suu-hate.
KINO or GUM KINO is a resin somewhat

allied to catechu (q.v.). It is produced by
Biitea frondosa and other plants. The flowers

of B. /roiidosa are sold in India under the name
" Tesso," and are emploj'ed for dyeing cotton

yellow.

KNOPPERN or ACORN GALLS. These
are produced by the sting of the Cynipt
quirctis calt/cit upon Quercus ptdtmctdata and
other varieties of the oak. They are chiefly

collected in Austria-Hungary, and contain ai)

* Crace-Calrert, Dytiag and Caticti Printing.

to 50 per cent, tannin. They are principally
employed by tanners, not being much used in

dvciiijjj.

"KRESOL RED (B.i. v. Crksoi. Red (B.).

KRYOGEN BLUE G, R (B.) and
KRYOGEN BROWN (B.). 1899. Sulphide
colour-s, giving respectively navy-blue and
dark brown shades on cotton, v. Si'li-bidb

Colours.

LAC-DYE.—This substance, in the natural

liquid form in which it exists in the lac cells,

has been used by the natives of India and
Persia from the earliest times. It was intro-

duced into Europe about the end of the last

century by the East India Company, and a
good deal of the credit for its successful pr.ic-

tical application is due to Bancroft.
Origin.—Like cochineal and kermes it is

produced by a scaIc insect, being prepared
along with shellac from incrustations formed
by the Cocciis lacca upon juniper and other
similar trees. The incrustation is of a cellu-

lar character, each female insect forming and
inhabiting a single cell, which is evidently
intended for the protection of the eggs. The
agglomeration of an immense number of these
cells results in the smaller branches becoming
thickly coated with the incrustation, and
when removed from the trees, these twigs
are known as "stick lac."

This product, therefore, consists of (1)

woody matter (2), the resinous matter form-
ing the cells, and (3) the colouring matter.

By passing between rollers the incrustation

is readily separated from the twigs, and is

then known as "seed lac;" but no deflnite

information regarding the preparation of lao

dye from this body is available. The resin-

ous lac may be removed by heating the seed
lac until it melts and then straining through
a canvas cloth, and it is known as "shellac,"

"button lac," "garnet lac," &c., according to

its mode of preparation and colour. It is one
of the most valuable of the resins, and ia

largely employed in making varnishes, lac-

quers, slifteniug for fell hats, &c.

Lacdye is usually imported, chiefly from
India, in the form of small flat cakes, about

2i inch square and J inch thick, or as a pow-
der. It is quite insoluble in water, being a
calcium, aluminium, or tin lake of the colour-

ing matter, and therefore before use must be
treated with hydrochloric acid in order to

remove the metallic base, and liberate the
soluble colouring matter. In other rcspecte,

its application is similar to that of cochineal,

but it does not produce such brilliant scarlet

shades as that uvcstuff. Its colouring power
is from one-half to one-third of that uf a good
sample of cochineal.
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lACMOID (INDICATOR) v. Acidimetry.
LACTIC ACID, C'sHeO = CH3,CH(0H)

COOH. Ethylidene or ordinary lactic acid.

This acid is found during the fermentation of

various sugars (cane sugar, sugar of milk,
&e. ) by the lactic ferment. Lactic acid is

present in sour milk.
Pruparation.—Grape sugar, invert sugar,

or molasses may be used as a source of lactic

acid, but sour milk and also starch are more
often used. In the latter case, a boiled
solution of starch is mixed with 5 to 10 per
cent, of malt and kept at 65° C. for a few
days in wooden tanks. The contents of the
vessels (all of which require to be sterilised)

are boiled, saltpetre and phosphates added,
and when cooled to 35° C. some pure lactic

ferment is added. From time to time chalk
is added, and when the mixture no longer
turns acid, the contents are boiled, filtered,

and the solution of calcium lactate either
crystallised as such, or concentrated, treated
with dilute sulphuric acid, filtered from cal-

cium sulphate, and the filtered lactic acid
solution concentrated so that it may contain
50 to 70 per cent, of the acid.

Properties.—Lactic acid is a monobasic
acid. It has been obtained in the pure state,

with a melting point of 18° C. by distilling

the commercial acid at a pressure of 1 mm.
Commercial lactic acid is a syrup of specific

gravity 1'2, and containing at least 50 per
cent. lactic acid. It should be of a yellow-
brown colour (crude samples are brown or
black), and contain mere traces of albuminous
matter.

Lactic acid is weaker than tartaric or
oxalic acid, but is a moi"e powerful reducing
agent than either. Both lactic acid and
almost all its salts (the lactates) are readily
soluble in water.

Lactic acid is used for dissolving dyestuifs,

such as the spirit soluble indulines. It is

sometimes employed for discharge effects

in calico-printing. In many cases, however,
its hygroscopic nature has an injurious effect

on the colours.

Lactic acid is now largely used as an assis-

tant in mordanting wool with bichromate
of potash. In some cases it can take the
place of glycerin both for printing and finish-

ing, and is very suitable for printing on
wool, except with acid dyestuffs.

Lactic afiid has the advantage over oxalic

acid that it is non-poisonous, and over acetic

acid that it is non-volatile. It wets and pene-
trates both animal and vegetable fibres

similarly to glycerin.

C. Dreher* considers that lactic acid can
be advantageouslj' used in the mordanting
of hard milled stuffs, greasy wools, &c.

A double lactate of antimony and calcium
is used for mordanting cotton.

* Jmim. Soc. Chem. Ind., 1898, pp. 919, 9S1.

AncUysis.—F. Ulzer and H. Seidel* dis-
solve 1 grm. of the sample in lOc.c. of water,
containing 3 grms. of caustic potash, and
add gradually, with continual shaking, a 5
per cent, solution of potassium permanganate
until the liquid has no longer a green but a
bluish-black colour (which must not dis-
appear on boiling) ; they then decolorise by
the addition of hydrogen peroxide or sul-

phurous acid, filter, acidify with dilute sul-
phuric acid, and titrate the oxalic acid thus
produced with standard permanganate solu-
tion. It is assumed that the lactic acid
has been oxidised in accordance with the
equation^

CaHjOs -f 50 = aHjOi + 2HjO + C0„.

In this way a sample of "chemically pure"
lactic acid was found to contain 90*13 per
cent. C3H5O3 ; by boiling with excess of stan-

dard caustic potash and titrating the excess,
89-50 was found. The same sample gave only
74-05 per cent, when titrated with potassium
hydrate in the cold, so that it must have
contained a large amount of lactone anhy-
dride ; a commercial sample was found to
contain an even larger amount.
"LACTOLINE" is a mixture of about

1 molecule of potassium lactate and 1 molecule
of free lactic acid. It generally contains
gummy material such as dextrin. It is used
as a substitute for tartar.

LAEVULINIC ACID, 0,11^0, = CH3CO
CH2CH2COOH.-—Laevulinic acid is produced
by the action of acids on cane sugar, levulose,

cellulose, starch, and other carbohydrates.
Laevulinic acid crystallises in scales which

melt at 33° C. and boil at 239° C. It is very
soluble in water and in alcohol. It is a mono-
basic acid.

At the present time laevulinic acid is little

used in calico printing ; its employment
as a solvent for induline has been patented
by the Hoechst Colour Works. It may pos-

sibly replace oxalic, tartaric, and citric acid

in some cases.

LANACYL BLUE B B, R. LANACYL
NAVY BLUE, and LANACYL VIOLET B
(C. ). Acid dyes which produce navy blues

and dark reddish-blues which do not rub off.

LANAFUCHSINE SB, SG (C). Easily
levelling bright acid reds.

LANCASTER YELLOW. An obsolete

acid dye. Dinitrophenol azophenol.

LANUGINIC ACID v. Wool.
LAUTH'S VIOLET. Thionine. An obso-

lete thiazine basic dye.

LEAD, Pb = 206-5. The principal ores of

lead are galena, PbS, and cerussite, PbCO;).

Prejjaration.—In order to extract the metal,

the ore is picked, crushed, washed, and then
smelted in furnaces. The oxide, sulphate,

and sulphide of lead react on each other,

Voum. Soc. Dyer* and Col., 1897, p. 177.
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forming sulphur dioxide and metallic lead.

The crude lead is afterwards freed from
other metals by melting in contact with air

;

the foreign metals being oxidised and form-

ing a scum which is skimmed off.

Properties.—Lead is a bluish-white metal,
showing a bright surface when freshly cut,

but quickly tarnishing in moist air, owing to

the formation of a film of lead oxide. The
specific gravity of the metal is 11 "S?. It is

very soft and very malleable. Lead melts at
330° C. , and a layer of oxide rapidly forms
on the surface of the fluid metal. In contact

with pure water and air lead becomes oxi-

dised to hydroxide, Pb(OH).j, wliich is some-
what soluble in water. Natural waters which
contain small quantities of carbon dioxide

and mineral salts cause the lead to become
covered with a coating of sulphate and car-

bonate of lead which preserve the nict.il from
further attack. Excess of carbon dioxide
causes partial solution of the carbonate.

At ordinary temperatures acetic acid and
dilute nitric acid attack lead. Concentrated
Bulplmric acid has little action on sheet lead.

Finely divided lead is attacked by hydro-
chloric acid, but the reaction on sheet lead is

not so energetic.

Lead is a constituent of many alloys, such
as solder, pewter, t}'pe metal, &c.

LEAD ACETATE, Pb{CjH,0,), + 3a,0.
Sugiir of lead.

Preparation.— n''hile aceialt of lead is made
from acetic acid by treating the liquid with
litharge (PbO) in small quantities with con-

stant agitation in a lead tank until nearly
neutral. Tlie liquid is then heated to boiling,

the impurities which rise to the surface are
removed and the solution concentrated in

anotlier vessel, and eventually crystallised

in lead-lined tanks.

Broum sugar oflead is prepared in a similar

manner by substituting crude acetic acid

(pyroligneouB acid) for the purer acid. If

excess of litharge be used basic acetates are

produced.
Pure lead acetate forms white crystals,

which have a sweet taste and a slight acid

reaction. The salt effloresces in the air, and
dissolves in about twice its weight of cold

water.

White lead acetate usually contains about
99 per cent, of the crystallised salt ; the

hrown variety only contains about 90 per
cent.

Solutions of lead acetate absorb carbon
dio.tide from the air, and turn milky owing
to tlie formation of lead carbonate.

Lead acetate is used for the preparation of

alum mordants, &c., and in tlio preparation

of chrome yellow ,ind other pigments.

LEAD CARBONATE. Pl>COj, occurs native

as ct rt/.-:,?iVe. It is formed as a white precipi-

tate when ammonium carbonate is added to

a solution of lead nitrate. The carbonates
of potassium and sodium form basic carbon-

ates varying in composition according 'a the
temperature and concentration of tho solu-

tions. A basic salt having the usual compo-
sition 2PbC0, . Pb(OH), IS known as white

lead.

Preparation of White Lead.—In the so-

called Dutch process rolls of sheet lead are

placed in earthenware vessels containing

a little acetic acid, and surrounded by fer-

menting tan. The basic acetate formed by
the action of the acid on the metal is con-

verted into carbonate by the carbon dioxide
liberated from the fermenting organic matter.

Acetic acid is thus reproduced and this con-

tinues until all the lead is converted into

basic lead carbonate. Another process coi -

sists in dissolving litharge in acetic atid and
then saturating Uie solution with carbon di-

oxide.

Properties of White Lead.—This substanM
ii a white heavy powder which is much usttd

for mixing with oil in the preparation of

paint. The j;ieater the density of the sample
the greater it>; covering power. Paint ci>a-

taining white lead turns dark in presence of

hydrogen sulphide, lead sulphide beiiig

formed.

LEAD CHROHATE or CHROME YEU
LOW, PbC'rO^. Chromate of lead occu-s

native, and is manufactured in large quanti-

ties as a pigment by precipitating the solution

of a lead salt (acetate or nitrate of lead) with
bichromate of potassium or sodium :

—

(1) 2Pb(C,H,0.j)j + K,Cr,0, + H,0
Lead acetate. Potassium

bichromate.

= 2PbCr04 -I- 2K(C^A) + 2C0H4O,.
Lead

chrom&te.

The compound can also be produced from a
basic lead salt or from an alkaline plumbite
(compound of lead liydroxide and an alkali).

(•2) 2Pb(C.,HA)(0H) -(- KjCrjO,
Basic accta'te of

lead.

= 2PbCrO« + 2KC,H,0.j -^ tt,a

(3) 2Pb(0Na)j + Na,Cr,0, -I- SHjSO,
Sodium

plnraliite.

= 2PbCr04 + SNajSO, -(- 3H3O .

Chrome yellow forms an orange-yellow pow-
der, and "is quite insoluble in water and other

neutral solvents, but dissolves readily in nitric

acid and in caustic potash or soda ; the latter

reagents, however, convert it first into a
basic lea<l chrom.ate. {v. Chrome Or.\nok).

Chromate of lead is used as an oxidising

agent in the laboratory, and has also been
recommended as such for the production of
aniline black by oxidising the aniline in the
fibre.
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Chrome yellow is produced in dyeing by
first impregnating the fibre with a lead salt,

and then passing the material through a solu-

tion of a bichromate. The processes are
precisely similar to those which occur in

mordanting and dyeing witli the mordant
colours ; the lead salt plays the roh of the
mordant and the bichromate acts as the dye-
stufl'. The analogy goes still further, inas-

much as the dj'estulF possesses a distinct

chromophor "Cr," and—in the form of free

chromic acid, H2Cr04 — the auxoohromous
group (OH). Finally, lead is not the only
mordant for the bichromate d3'estuff, although
by far the best, since soluble barium salts

produce a similar chrome yellow, BaCr04.
Chrome Orakoe.—This substance consists

of a mixture of normal lead chromate (chrome
yellow) and basic lead chromate, PbX'rOs.
It is also used as a pigment. It is produced
by precipitating the solution of a basic lead

salt with sodium bichromate or chromate
;

the colour appears the redder the more alka-

line the mixture is

—

i.e., the less chrome
yellow the ultimate colour contains.

(1) •2PbN03(OH) + Na^CrOi
Basic lead Sodium
nitrate. chromate.

= PKCrOj -f 2NaN03 + H^O.
Chrome
orauge.

<2) 4PbN03(OH) + Na,CrjO, + Na„CrO<
Basic lead Sodium
nitrate. bichromate.

= Pb^CrOj+ 2PbCr04 + iNaNOj -f SH^O.
Chrome Chrome
orange. yellow.

Chrome yellow may be converted into

chrome orange by the action of alkalies or

lime water ; it is in this way that chrome
orange is produced in dyeing. Chrome orange
forms an orange to red powder ; it resembles

chrome yellow in its chemical properties.

Chrome yellow and orange are poisonous.

Dr. Carry of Lyons observed a series of

poisoning cases amongst women engaged in

reeling yellow or orange - coloured yarns.

All the symptoms indicated lead poisoning.

Messrs. Schulz and Weyl found the ashes of

these yarns contained 95 and 77 per cent, of

lead chromate.
Tests for Lead Cliromale.—Warm soda lye

removes chrome yellow and orange com-
pletel}', and on the addition of ammonium
sulphide to the solution a black precipitate

results. The latter is soluble in nitric acid.

The concentrated soda solution produces,

with sulphuric acid and alcohol, a white
precipitate of lead sulphate, which is turned
black with sulphuretted hydrogen.

EEAD HYDROXIDE, Pb(OH)„, is pre-

cipitated by caustic alkalies from solutions

of lead salts as a voluminous white mass.

The precipitate is insolub'e in ammonia, but
excess of caustic potas^h or soda dissolves it

with formation of plumbites. The hydroxide
is slightlj' soluble in water, to which it im-
parts an alkaline reaction.

LEAD NITRATE, Pb(N03)j, is obtained
by dissolving lead or oxide of lead (litharge)

in hot dilute nitric acid. Tlie salt crystal-

lises in regular octahedra, which dissolve in

8 parts of cold water. Lead nitrate is sold

in the form of white lumps, and often con-

tains copper as an impurity.
Lead nitrate is used in the preparation of

orange and yellow colours in cotton dyeing
and printing.

A solution of the basic nitrate of lead,

Pb(N03)(0H), is prepared by boiUng a solu-

tion of the normal salt with the calculated
amount of litharge. This substance is em-
ployed in the weighting of silk.

LEAD OXIDES. LEAD MONOXIDE,
PbO, is prepared by heating lead in air with
constant stirring. It has a brownish-yellow
colour, and, when ground, the powder is

termed massicot. If the oxidation of lead be
carried out at a higher temperature, so that

the oxide formed is melted, orange-coloured
scaly crystals, called litharge, are formed.

Properties.—Lead oxide has a strong basic

character. With water it gradually forms
lead hydrate, which goes into solution slowly.

It is soluble in hot solutions of caustic potash
and soda. Acetic acid and nitric acid also

dissolve it. It is used in the preparation
of lead acetate, nitrate, and of lead plaster.

LEAD TETROXIDE, Fh.fi^. Bed lead
Minium. Is a compound of lead monoxide
and lead dioxide (2PbO + PbOs).
Red lead is prepared by heating massicot

in the air at a low temperature until it

becomes of a bright red colour. It is in-

soluble in water. Dilute nitric acid dissolves

out the lead monoxide, and leaves the dioxide
unattacked. It is soluble in glacial acetic

acid, forming a mixture of acetates.

Red lead is used as a pigment in glass

making, as a paint to prevent iron from
rusting, and as a cement for water and
steam joints.

LEAD PEROXIDE, PbOo. Lead dioxide

is a brown powder which remains when red
lead is treated with nitric acid. On heating,

it is reduced to the tetroxide. It is not
readily attacked by acids, and does not form
salts with them. Lead dioxide dissolves in

hot solutions of caustic soda or potash,

forming sodium and potassium plumbates
(Na^PbOs and KoPbOj). These compounds
and also lead dioxide are strong oxidising

agents.

LEAD SALTS are generally colourless.

The}' are poisonous, and those which dissolve

in water have an acid reaction and a metallic

taste. Lead hydrate is precipitated from
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solutions o( lead salts by caustic alkalies, an
excess of the latter (excepting ammonia) re-

dissolving the hydroxide. Carbonate of soda
precipitates basic carbonate of lead. Hydro-
chloric acid or chlorides form a white pre-

cipitate of lead chloride, which is soluble in

a large excess of cold water, and readily in

boiling water.

(>n the addition of sulphviric acid or solu-

tions of sulphates to lead salts, white insolul)le

lead sulphate is precipitated. Chromates
form chromate of lead (chrome yellow), wliiili

is easily soluble in caustic potash or soda.

Sulphuretted hydrogen or ammonium sulphide

forms black sulphide of lead (PbS), which is

insoluble in acids, alkalies, and alkaline sul-

phides ; hot dilute nitric acid dissolves the

sulphide forming lead nitrate, but concen-

trated acid oxidises it to lead sulphate.

LEAD SULPHATE, PhSO*, is a white
crystalline substance, insoluble in water.

Hot HCl converts it into chloride. Caustic

alkalies dissolve lead sulphate.

LEATHER BLACK C, T (M.). Colour
used in dyeing leather tanned by the chrome
process.

LEATHER BROWN v. Bismarck Brown.
LEATHER BROWN (0.). An azo dye

of a basic character.

Melaphenykne^Amido parouicetanilide.

diamhie "^Amido paraacetanilide.

1890. Blackish powder, soluble in water
with a brown colour. In concentrated H..SOj,

brown solution ; on dilution, becomes redder.

App/i''ation.—A basic dye. Specially suit-

able for /father and jw^e.

LEATHER BROWN (M.) t>. Phos-
PHINE.
LEATHER YELLOW (M.) v. Phos-

PHINE.
LEMON JUICE V. Lime Juice.

LIGHT, ACTION OF, UPON DYES >••

Dyes.
LIGHT BLUE v. Diphenyi^mine I?h e.

LIGHT GREEN v. Methyl <;rekn.

LIGHT GREEN SF BLUE SHADE
(B.) r. Acid Green (By.).

LIGHT GREEN S F YELLOW SHADE
(1!.) r. Am. Green (By.).

LIGNOCELLULOSE v. Cotton.

LIGNOROSIN '•. Calcictm Lignosulphon-
ATE.

LIME JUICE, LEMON JUICE. These

substances are used by calico printers, chieHy

as resists for iron and alumina mordants ; the

bases of these mordants being quite soluble

in citric acid are in its presence thus pre-

vented from attaching themselves to the

fibre. Lime juice is used also for precipi-

tating carthamiv, the red colouring matter of

Bafllower, from its alkaline solutions.

Such juices are, however, lial)le to admix-

ture with tartaric, sulphuric, and oxalic acids,

sulphates, chlorides, iron, &c., which mus»
be tested for (v. Citric Acid).

lAme juice, if pure, can be used in almost

every case as a cheap substitute for crystal-

lised citric acid. It is a dark coloured liquid

of oily consistency, and contains 26 to 36 per

cent, of citric acid.

Determination of Citric Acid.—The fol-

lowing method suggested by R. Warrington
may be used if mineral acids only are pre-

sent; oxalic or tartaric acid would render it

inapplicable •.—20 c.c. of diluted lime juice

or aoout 3 c.c. of the concentrated lime

juice accurately weighed and then diluted,

are exactly neutralised with caustic soda.

The solution is brought to a bulk of about 50

c.c, and heated to boiling on the sand bath,

when so much of a solution of calcium

chlorate is added as is known to be rather

more than equivalent to the total organic

acid present. The whole is boiled for hiuf an
hour, and the precipitate then collected and.

washed with hot water. The filtrate and
washings are concentrated to about 10 c.c,

the solution being finally neutralised with o

drop of ammonia if it has become acid. The
second precipitate thus obtained is collected

on a very small filter, the filtrate being em-

ployed to transfer it, and the washing with

hot water being reduced as much £is possible.

The precipitates with their filters are then

burnt at a red heat, and the neutralising

power of the ash ascertained by treatment

with standard hydrochloric acid. Each c.c.

of Y acid used = O'OTO grm. of crystallised

citric acid (CsHjO- + H,0).

LINEN '. Flax.

LINSEED OIL is obtained from the seeds

of flax, Linum trntadMimum. It has a light-

yuUow, or if obtained by hot pressing, a
brownish-yellow colour, and a peculiar smell

and taste. The specific gravity at 15° C. is

0-930 to 0939 ; it solidifies slow'ly at - 16' to

- 27°. In the air it absorbs oxygen, and .*i)on

becomes rancid and thick, drying in thin

layers to a neutral substance which is in-

soluble in ether. It is adulterated with fish

oil, rape oil, hempseed oil, and cameline oil.

Linseed oil is chiefly used by painters on
account of its property of drying and forming

a varnish. For the same reason it is used in

cotton velvet dyeing. Prussian blue and
other colours in a finely-ground state with
linseed oil are painted on the velvet with

brushes, in order to give the fabric colour

and a fine gloss.

LITMUS is produced from orchella weed
by a process which diflfers somewhat from
that adopted in the manufacture of orchil.

The commercial article is sold in small granu-

lated masses, which contain much mineral

matter — usually plaster of Paris. It is

not now used in dyeing, but is employed.
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as an indicator in analytical chemistry, since

its solution is very readily turned blue or

red by traces of alkali or acid respectively

{v. also Tndicatoks).

LOGWOOD.—This, the most important of

the natural dyewoods, was introduced into

Europe by the Spaniards shortlj' after the
discovery of America (about 1500). It does
not, however, appear to have been used in

England until 1570 to 1580, since in 1581, "a
few _years after its introduction," its use was
prohibited by Act of Parliament, " because
the colours produced from it were of a fuga-

cious character." The wood, however, con-

tinued in use, surreptitiously, under the

name of " blackwood," until the prohibition
was removed in 1673, the preamble of the

Act legalising its use, stating that "the
ingenious industry of modern times hath
taught the dyers of England the art of fixing

the colours made of logwood, alias black-
wood, so as that, by experience, they are
found as lasting as the colours made with any
Bort of dyeing wood whatever."*
Origin.—Logwood is the product of a large,

leguminous, and rapidly growing tree, the
botanical name of which is Hcematoxylon
Campechianum. Being obtained in the first

instance from the Baj' of Campeachy, it was
long known as "Campeachy wood," but the
amount imported from that district is now
very small, the bulk of the supply coming
from Jamaica and Honduras, with smaller

importations from St. Domingo, Cuba, La-
guna, Yucatan, &c. The annual consumption
of logwood in the United Kingdom at the
present time is probably about 60,000 tons.

When first cut down the wood has a
yellowish-brown colour, but on exposure to

the air it gradually develops a more or less

superficial rich brownish-red colour. It is

imported into this country in the form of

rough logs, from which the outer bark has been
removed, but before being employed by the
dyer the wood is reduced to small chips, or

rasped to powder, these products being dis-

tinguished respectively as "chipped log-

wood" and "rasped" or "ground logwood."
Many liquid and solid "extracts of logwood"
are also employed.

CoLOUBiNO Principle and Coloueing

Matter or Logwood.

The colouring matter of logwood was first

investigated by Chevreu] in 1811, who ob-
tained from it two bodies, the chief being a
yellowish white crystalline body, which on
exposure to air in the presence of a trace of

ammonia rapidly darkens in colour. To
this body Erdmann later gave the name
hematoxylin, by which it is now known.

* " Philosophy of Permanent Colours," Bancroft.

Haematoiyljn.—It is uncertain whether
this substance exists in the growing wood,
but it is certainlj- present in large quantities

in the freshly chipped or ground wood, of

which a good sample of logwood may contain
8 to 10 per cent. It may be obtained by
extracting freshly cut logwood with water
containing a little sulphurous acid, and cry-

stallising from the solution thus produced

;

or more readily by extracting the dry freshly

cut wood with ether, evaporating to a syrup,
then adding a little water, and allowing tha
solution to stand until hsematoxylin cry-

stallises out.

When pure it forms white prismatic cry-

stals, having the composition CieHuOg. It

is only slightly soluble in cold water, but
dissolves readily in hot water, alcohol, ether,

or carbon disulphide. It cannot be volatil-

ised without decomposition. When fused
with caustic alkali it yields pyrogallic acid
(C6H3{OH)3), a derivative of benzene. It

acts as a feeble acid, forming salts with bases,

but if oxidising influences are excluded,

it is absolutely devoid of dyeing power,
its metallic derivatives being colourless. It

absorbs oxygen with great avidity, parti-

cularly in presence of alkali, being converted
into the brownish - red colouring matter
hcematein.

Hsematoxylin is thus the colouring principh
of logwood, the colouring matter, hsematein,
being produced from it by oxidation.

Haematein has the composition CigHuOj.
It forms brownish-red crystals, which poss-

ess a green metallic lustre, and is most
readily prepared by exposing to the atmos-
phere a solution of hsematoxylin rendered
slightly alkaline with ammonia. Under
these conditions a deposit of haemateate of

ammonia is gradually formed, which is

decomposed by, and crystallised from, dilute

acetic acid.

Haematein is almost insoluble in cold water,
but more easily soluble in hot water or
alcohol, giving a yellow or brown solution.

It readily forms salts with bases, its com-
binations with soda, potash, or ammonia,
being easily soluble, with a fine purple
colour. In combination with the heavy-

metals, it produces strongly - coloured in-

soluble salts, upon the formation of which
its value as a dyestuff depends. Solutions

of the alkaline hsemateates undergo atmo-
spheric oxidation with great ease; useless

brown, resinous bodies being produced,
which like haematoxylin and haematein, are
capable of forming salts with metals.

The green bronzy appearance often seen on
logwood chips is not due to haematein, but to

its ammonium (or other alkali) compound.
The colour-producing substance in logwood

may thus exist in three different states of

oxidation, viz. :—(1) Haematoxylin, the solour-
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iiig principle; (2) hseniaieiii, the colouring

matter, which is alone of practical use; and

(3) the useless browii resinous oxidation

product of hfematcin.

The "Aoeing" of Logwood.— This pro-

cess, which is sometimes known as "curing,"

"maturing," or "getting up" of the wood,
has for its object the production of the maxi-

nnim amount of hajmatein.

It is carried out as follows:—The ground
or chipped wood is spread out upon a wooden
floor in layers about 12 inches in thickness, a
certain amount of water (25 to 30 per cent,

of the weight of wood) being sprinkled there-

on. Several such laj'ers being placed on each

other, the whole mass, which may be 4 or 5

feet high, is well mixed together by means of

wooden spades. Another method is to mix
successive quantities of the wood with the

re<iuisite amount of water in large revolving

drums, subsequently spreading out as before.

After standing for some time a slight heat-

ing of the mass of wet wood takes place, and
tlie heaps are frequently turned over and re-

mixed, in order to prevent undue elevation

of temperature and to equalise the action.

The operation lasts altogether for several

«eeks, the time varying according to the
state of the atmosphere, and being snorter in

summer than in the winter months. The
prcicess requires the exercise of great care

and judgment, since excessive fermentation
may take place in the course of a few hours
under certain atmospheric conditions, this

resulting in partial or total destruction of the

colouring matter. Wood in this condition
is technically known as "over-aged," or
" burnt," and is useless for dyeing purposes.

During the progress of the process the
wood gradually changes in colour from j-ellow-

islibrown to rich reddish-brown or brownish-
crimson, but if over-aged the red colour en-

tirely disappears, the wootl appearing dark
brown. In order to accelerate the operation,

a small amount of alkali (ammonia), or of

some highly nitrogenous matter (e.g., glue)

is sometimes added to the water used in

<Iamping the wood, but tiiis practice is dan-
gerous because of the greater liability to

"over-ageing" which it introduces.

With regard to the actual changes which
occur during the ageing process. Hummel
considers tliat the action consists essentially

in the oxidisation of ha;niatoxylin into h.-ema-

tcin, and not, as has been frequently stated,
'

in the decomposition of a glucoside. This
view is rendered highly probable by the fact

that in dyeing properties freshly-cut logwood
bcliaves exactly like hematoxylin, and pro-
perly aged wood corresponds equally well
with ha;matein.

Undoubtedly, a fermentation occurs during
ageing which will modify certain of the ex-

tractive matters other than haematoiylin,

and the production of ammonia during this

fermentation materially assists the produc-
tion of ha;matein, since the haematoxylin
oxidises much more readily iu presence of

alkali.

It is evident that the correctness of Hum-
mel's view that "ageing" consists essentially

in an oxidisation, is becoming more and more
recognised, since patents have been taken
out for accelerating the procesp by the use of
chlorine, or of compressed oxygen, both of
which, of course, act simply as oxidising
agents, and would have an injurious effect if

the ageing process consisted in decomposing
a glucoside.

It is generally considere<l the "ageing" of
log^vood is a necessary preliminary to its em-
ployment in dyeing, but this is certainly
incorrect, since the development of the col-

ouring matter maj-, in many case?, readily be
brought about during the dyeing operation
itself. The extensive and rapidly increasing
use of extracts of log^vood, which are pre-
pared from the freshly-cut wood, is, indeed,
in itself a proof that for many purposes
ageing is not essential.

(iardner has sho\vn that there are four
distinct methods by means of which the dye-
ing power of the freshly-cut wood may be
developed, viz. :

—

(1) Ageing in the ordinary way—i.e., ex-
posing tne wood to air in a moist condition.

(2) Ageing quickly by means of compressed
oxygen, hydrogen peroxide, chlorine, or other
suitable oxidising agent.

(3) Ageing in the dye-bath by adding
hydrogen peroxide or other suitable oxidising
agent.

(4) Ageing in the dye-bath by mordanting
previously with an oxidising mordant, such
as chromic acid.

Selection between these alternative pro-
cesses resolves itself into a consideration of
their relative economy and efficiency, and
the retention of the ordinary ageing process
is more a matter of convenience than of
necessity. The change from hieniatoxylin to
hsematcin is never complete in the ordinary
commercial aged logwood, which thus con-
tains a variable mixture of the two. Aged
logwood also contains from 25 to 35 per cent,

of moisture.

LoQwooD Extracts.

Two principal methods are in use for the
manufacture of logwood extracts on the large
scale, these being known respectively as the
French and the American svstems. In the
former, the wood is extracted in open vessels
with warm or boiling water, while in the
American system closed vessels are employed,
and the extraction takes place under a steam
pressure of from 15 lbs. to 30 lbs. per square
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inch. In both processes the dilute extract is

subsequently concentrated by evaporation in

a. partial vacuum, and is sold either as "log-

wood liquor" at about 15° Tw., "logwood
extract," which is usually about 51° Tw., or

in the soUd state as "solid logwood extract."

The extract is usuallj' prepared from "un-
aged" or freshly-cut logwood, and this is

rational for several reasons. In the first

place, hsematoxylin is much more soluble than
h^matein, and therefore the colouring matter
is more easily extracted in the former con-

dition ; secondly, it is inevitable that some
oxidation occurs during extraction and con-

centration, and this leads to a corresponding
destruction of colouring matter, if the latter

has already, in the ageing process, been
converted into hsematein.

In order to prepare extracts in which the
colouring matter is in the same condition as

in aged wood, the colouring matter should be
very carefully oxidised after extraction and
evaporation. Products of this type are sold

under such names as " oxidised logwood
extract," "hfematein," "logwood extract for

wool," &c.,' and the oxidation is brought
about either by exposure to air, or by addi-
tion of some oxidising agents of which many
have been proposed, viz. :

—

Chlorine gas,

oxides of nitrogen, hydrogen peroxide, potas-

sium chlorate, nitrate, permanganate, and
ferricyanide, bleaching powder, &c. , &c.

Valuation of Logwood and Logwood
Extracts.—Since logwood contains a vari-

able amount of coloured extractive substances
otlier than colouring matter, it is evidently

impossible to estimate the amount of the
latter by any process based upon the colour

of the logwood decoction obtained by boiling

with water. There are, however, several

colorimetric testa for valuing logwood, which
are based upon the fact that a solution of

alum, or other metallic salt, gradually' de-

velops a blue or purple eolom- in a logwood
decoction, the intensit}' of which is propor-
tional to the amount of colouring matter
present.

Rawson * proceeds as follows :—10 grms.
of logwood, or an equivalent amount of

extract, are completely extracted by alcohol,

and the solution diluted to 1 litre ; 10 e.c. of

this solution are further diluted with 90 c. c.

of alcohol ; then 5 c.c. of the dilute solution

are put into a Nessler glass ; 5 c. c. of a
1 per cent, solution of alum is added, and
the solution made up to the mark ^vith dis-

tilled water. The colour produced (which
develops gradually) is compared with a stan-

dard sample treated in an exactly similar

manner, more of the weaker solution being
added, until the intensity of colour in the

two solutions is equal. The relative value

• Mamtal 0/ Dyeing, Knecht. Rawson. and Lowen-
thal, p. 812.

of the two samples will then be in inverse

proportion to the volumes of the two liquids.

Trimble * had previously proposed a simi-

lar process in which copper suljjhate is em-
ployed.
The most reliable method of estimating

the value of samples of logwood, or log-

wood extracts, is by means of compara-
tive dye trials, carried out under the exact

conditions under which the dye is to be
practicallj' employed. It is essential that

strict attention be paid to the latter point,

because the practical value of any sample
depends largely upon the process used in

applying it. For instance, in the case of

two samples of wood containing the same
total amount of colouring matter, the latter

may consist in one sample of haematoxylin,

and in the other of hiematein, and, if dyed
on an oxidising mordant {e.g., chromic acid),

the former would give a much superior

(brigliter) colour, whereas, on a non-oxidising

mordant {e.g., chromium fluoride), the latter

would give much the best result.

The practical value for a particular pur-

pose, represented by the condition of the

colouring matter, may thus be verj' different

from the theoretical value, as measured by
the total amount of colouring matter present.

In the case of logwood extracts, these

remarks apply with even greater force, be-

cause not only is the degree of o.xidation of

the colouring matter very variable, but their

value may be largely influenced b}- the pre-

sence of impurities. Admixture with such
bodies as bark extract, molasses, ghicose,

dextrin, tannin extracts, &c. , is largelj' prac-

tised, and is by no means easy of detection.

Inorganic adiUierants, such as salt, sodium
sulphate, or chalk are also of frequent occur-

rence, but the detection and estimation of

these offers no difficulties. Even in the case

of unadulterated extracts a mere deter-

mination of the specific gravity gives no
indication of the amount of colouring matter
present, on account of the variable amount
of other extractive matters which may be
present.

The nature of the impurities maj' have an
important influence upon the suitabiiity of

any sample for a special purpose. Thus an
extract to which 20 per cent, of chestnut

extract has been added would be much infe-

rior for wool dyeing to one containing an
equal amount of colouring matter reduced
with 20 per cent, molasses, because tannin

matters tend to give the wool a harsh un-

pleasant feel, and are thus injurious. For
use in the black dyeing of cotton, however,

the two extracts would be reversed in value,

because the tannin, combining with the iron

used as mordant, would help to intensify the

black.

'Joum. Soc. Dyers and Col., 1885, p. 94.
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A perfectly satisfactory method of ana-
lysis should, therefore, indicate the following
points :

—

( 1 ) Amount of hsematoij'lin ; (2) amount
of haematein ; (3) character and approximate
amount of impurities.

There is, however, at present no anah'tical

method in vogue which satisfactorily deter-

mines these points, and the most reliable

results are obtained by carefully conducted
comparative dye trials made under the con-
ditions of practical work.

Zubelin * proceeds as follows :—Standard
solutions are prepared containing 5 grms.
extract 51° Tw. per litre, having the follow-

ing composition :

—

(1) Colouring matter entirely onoxidised
(hffimatoiylin).

( "2 ) Colouring matter entirely oxidised

(bsematein).

(3) Equal parts of hematoxylin and htema-
tein.

(4) Four grms. hsematoxylin paste and
1 grm. sumac.

(5) Same as No. 1, mixed with 0'5 per
cent, chalk.

With these various solutions dye-baths are
made up containing 40 c.c. of the solution

and 400 c.c. distilled water, and in each,

10 grms. of wool previously mordanted with
3 per cent, bichromate of potash and 3 per
cent, tartaric acid is dyed.
The results obtained will be as follows :

—

(1) Bright bluish colour.

(2) Much deeper than 1, approaching black.

(3) Colour intermediate between 1 and 2.

(4) Paler than 1.

(5) About equal to 3.

A similar piece of wool is dyed at the same
time with solutions of the extracts under ex-

amination made up to the same strength as

the standard extracts

—

viz., 5 grms. 51° Tw.
per litre, and the colours thus obtained are

compared with the above. It is thus easy to

determine when the extracts are partialU" or

completely oxidised. An oxidised adulter-

ated extract may, however, give a similar

colour to an unoxidised pure extract, and
the following further trials are therefore

necessary :

—

Wool is mordanted with

—

10 per cent. alum.
24 ,, potassium bichromate.

2i ,, copper sulphate.

2i ,, tartaric acid.

Patterns thus mordanted are dyed as before,

but using only 20 c.c. of the various extracts

and 400 c.c. water. The results obtained are

very different to those in the first set of ex-

periments

—

( 1

)

Deep blue.

(2) Grev and much paler than 1, 3, 4, or 5.

(3) Duller than 1.

• BvU. 3oc. Ind. Muihmm, 1898, p. 257.

(4) Similar to 1, but somewhat paler.

(5) Similar to 3.

In the case of the two extracts which may
appeskr similar in the first set of experimejits,
but which differ in that one is an unoxidised
extract and the other an adulterated oxi-
dised extract, very different results will be
obtained on this composite mordant, the pure
unoxidised extract giving much the deeper
and brighter colour.

By making additional experiments on
cotton, further information or corroboration
regarding the degree of oxidation of the
samples may be obtained, as will be seen
from the following notes :

—

Additional standfard solutions are prepared
as follows :

—

(6) As 1.

(7) As 2.

(5) As 2, diluted 20 per cent.

(9) As 4.

(10) As 4, with enough chalk to neutralisa
the tannic acid.

(11) As 5.

Cotton hanks are dj'ed in solutions con-
taining 100 c.c. of these extracts dilute<i to
400 c.c, commencing at 60° to 70° C, and
allowing gradually to cool during fi hour.

After being well shaken out, each hank is

immersed for five minutes in a bath contain-

ing 3 per cent, of copper sulphate.

The dyed patterns exhibit the following
appearances :

—

(6) Light grey.

(7) Blue-black.

(8) Between 6 and 7.

(9) Poor light dull colour.

(10) Darker than 9, but paler than 8.

(11) Darker than 6, but paler than 7
and S.

The reason (or the poor results obtained
in (9) is that hjematein is not well attracted

by cotton in presence of tannic acid in solu-

tion. Extracts containing tannic acid may
be further recognised by the peculiar reddish-

grey shade they produce.
Logwood extracts containing molasiex and

dextrin have an abundant sediment, and in

the former case also an increased residue of

ash. Pure extracts, however, often yield

up to 8 per cent. ash. Some sugar molasses
yield 8 per cent, of ash, others give 20 per
cent. ash. Suppose the following extract

mixture has been made :

—

Per cent. Grms.
Ash. Atb.

100 parts logwood extract of 6 "40 . 640
25 ,, molasses „ 11-20 . 2S0
75 ,, quebracho ,, 1'22 . 0-91

200 grms. mixture contain, therefore, 1011
grms. ash, and the extract mixture contains

5 05 per cent, ash—that is, 1 per cent. le^s.

than the original pure extract.

If the same mixture is made with aa
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extract whose ash is less and can be assumed
tis normal, for instance :

—

Per cent. Gnns.
Ash. Ash.

100 parts logwood extract of 2 85 . 2 85
25 „ molasses „ 11-20 . 280
75 „ quebracho „ 1-22 . 091

200 grms. mixture contain, therefore, 6'56

grms. ash, or the extract mixture contains

3"2S per cent, ash—that is, notwithstanding
the addition of 25 per cent, of a substance

very rich in ash, the percentage of ash has
not much increased. The amount {32S) is

not at all high, and the extract would there-

fore, if judged according to the percentage of

ash alone, have to pass as a normally pure
extract.

Determination of Molasses.—5 grms. of

extract are dried at 100° 0. and extracted
with absolute alcohol until a small quantity
of the alcohol with sodium aluminate gives

no longer any reattion for hematein ; this

alcoholic extract is preserved. In the resi-

due, besides the substances insoluble in alco-

hol which occur in extracts, is contained the
sugar of the molasses and dextrin.

As a normal extract may contain 0'5 per
cent, grape sugar, but never cane sugar, the
detection of the latter in the residue after the
alcoholic extraction is the surest proof of the
presence of molasses. Any surplus above 1

per cent, grape sugar is a proof of added
grape sugar.

Chestnut extract is detected as follows :

—

The alcoholic extract is evaporated to drj-ness,

the residue dried at 100° C. , the mass obtained
extracted with ether, and the weight of the
etherial extract ascertained, the portion
which is insoluble in ether being separately
weighed. The comparison of these weights
of etherial and alcoholic extracts with those
obtained bj' an examination of a pure logwood
extract carried out in the same manner shows
whether chestnut extract has been added.
Chestnut extract is practically insoluble in

ether, while it is readily soluble in alcohol

;

therefore less ether extract and more alco-

holic extract will be found in adulterated
than in pure extracts. The products of the
two extracts which are soluble in alcohol
and ether must equally dye similar weights
of material if they have the same composition.
By comparative dye-trials with the solutions
made from these residues, the value of the
extracts can be accurately determined to
1 to 2 per cent.

A direct comparison of different extracts,
without previously dissolving in ether and
alcohol, will not, in ca.se tannin matters have
been added, allow of an exact estimation of
the extract.

The addition of Glauber's salt to the
extract is injurious. If ferrous sulphate
be used in dyeing with such adulterated

extract, uneven dyeing may result, owing to

the formation of ferric sulphate on the fibre.

In the production of steam blacks on cotton,

with acetic acid and chromium acetate with
such extract, sodium acetate is formed, which
prevents the complete oxidation of the colour
in the steaming apparatus.

The Detection and Estimation of Sugar.—
Schweissinger * dissolves about 4 grms. of the
extract in 50 c.c. water, adds 10 c.c. basic

lead acetate, agitates the mixture well, and,
after standing, filters through a dry filter.

So much of the liquid is allowed to run
through that it can be polarised at once in a-

100 mm. tube. Filtrates from pure extracts

deflect the plane of polarisation either ver3'

slightly or not at aU, while if sugar is present
the solution will be dextro-rotatory. Further,
25 c.c. of the filtrate is mixed with so much,
hydrochloric acid that the lead is precipi-

tated as chloride, and about 0-5 grm. of acid

remains in excess. The acid liquid is heated
on a reflux condenser for half an hour, and
allowed to cool. The crystals of lead chloride
are disregarded, and the liquid is neutralised
with sodium carbonate, made up to 50 c.c,

filtered through a drj* filter, and an aliquot

portion titrated exactly, or precipitated with
an excess of Fehling's solution.

The reaction of a logwood extract is recog-
nised from the colour of its solution. Neutral
solutions are of a deep red ; alkaline solution,

blue-red ; acid solutions, light yellow if un-
fermented, orange yellow if fermented. In
extracts with an addition of tannin, the re-

action is constantly acid, and, in contrast
with the naturally acid extracts prepared,
under pressure, the colour is not immediately
changed into the neutral red on diluting

with water containing lime, or on shaking
and heating with a small quantity of calcium
carbonate.
Another characteristic test is furnished by

the reaction with stannous chloride. To an
extract solution of about 5° Tw. a solution of

chloride of tin is added. In fermented
extracts the precipitate is dark bro^^Ti, in

unfermented, light yellow ; in extracts con-

taining tannin there is a dirty, 3'ellowi3h

precipitate. To recognise an addition of

tannin the ammonium sulphide reaction is

useful. If to a solution of 5 grms. of dry
extract in 1 litre water, one - third of its

volume of ammonium sulphide is added,
pure extracts show a weak brown and flaky

precipitate, and the solution assumes a dark
colour, while in extracts containing tannin
the colour of the solution becomes lighter^

with the immediate formation of a dense-
light grej- milky precipitate. In a solution

of about 1 grm. per litre, pure extracts only
show a strong turbiditj', whicli in a short,

time aggregates in larger light flakes.

• Chemical A'ttcj, vol. li., p. 49.
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Application of Logwood.—Loywuod is a

mordant dve and gives, witli various metallic

(noi'dants, the following colours :

—

Chromium, . Blue and black.

Iron, . (irey and black.

Copper, . . Olive and greenish-black.

Aluminium, . Dull violet-blue.

Tin, . . . Purplish-blue.

Zinc, . . Purplish-bro>ra.

Uranium, . Bluish-grey.

Nickel, . . Drab.

The principal use of logwood is for the
production of blacks on all 6bres, although
it is also largtly employed in conjunction
with other colouring matters—fustic, madder,
and tlie alizarin dyes—for producing grej's,

drabs, olives, &c. ; in fact, it is the most
generally used of all dyestuffs.

Logwood is also an extremely cheap dye.

If the amount of moisture in a sample of

wood, sold at £8 per ton, is 33 per cent., tlie

amount of colouring matter may, at a low
estimate, be taken at 5 per cent. On this

basis, the price of the pure haimatein in the
log\vood is about Is. 5d. per lb., and in dyeing
power it is equal to ten times its weight of

alizarin black, or to twice its weight of an
acid coal-tar black.

In computing the actual cost of the dj'ed

colours, it is, however, necessary to take into

account the cost of the mordant, labour,

steam, &c., required, which, being usually
greater in the case of logwood than in djcing
witli the acid blacks, thus reduces the cost of

black dyed with some of the latter slightly

below that of a logwood dyed black.

In wool dyting logwood blacks are dj'ed in

conjunction with either chromium or iron

mordants, the dyes being known as " chrome
blacks" and "coppeni.s blacks" respectively.

They may be distinguished by spotting a
piece of the dyed cloth with a drop of sul-

phuric acid, 100° Tw. , which produces an
olivebro^vn spot with chrome blacks and a

crimson-red spot with copperas blacks.

In silk and in cotton dytiny logwood ex-

tract is largely used for blacks, the fibre

being previously mordanted with iron and
tannin.

LONDON BLUE EXTRA (Br.S. &Sp.)
ti. Sui.iDi.K Blue.
"LO KAO" or "CHINESE GREEN"

is the only example of a natural green
dvestuff. It was first brought to Europe
about 100 j-ears ago, and it was at first

thought that the Chinese had succeeded in

fixing the green colouring matter of grass

upon the silk, but later it was found that the
dye was produced by a complicated pr(«;ess

from the sap of Khamnxts ulilis and Rhrimyius
chlorophorus, and is somewhat allied to

indiL'oblue.

\\ hen first imported, this dyestuif was sold

for as niucli as £10 per lb. weight, but it is

now of purelv histiirical interest.

LUBRICATING OILS. OiU of this class

have for their object the reduction of friction

between surfaces. The purpose for which it

is intended must always be considered when
selecting a lubricating oil.

The following determinations will be found
useful in forming an opinion as to the suita-

bility of an oil for lubricating purposes :

—

(1) The specific gravity at 15° C. and at
100° C.

(2) The viscosity or "body" of the oil at
the same temperature at which it will be
employed.

(3) The amount of mineral and fatty acids.

(4) The percentage of mineral and fatty
oils (saponifiable matter).

(5) The volatility or loss in weight which
the oil undergoes when heated for twelve
hours at the temperature to which it will be
exposed when in use.

(6) The tendency of the oil to act on the
particular metals with which it will come in

contact.

(7) The presence of mineral matter or
soap.

(8) The liability of the oil to gum.
(9) The flashing point or the temperature

at which the oil gives off inflammable vapours.

(10) The temperature at which the oil

solidifies.

Fatty oils decompose at high tempera-
tures, forming free fatty acids which attack
metals, hence mineral oils are preferable for
cylinders.

Sperm, ncatsfoot, tallow, and lard are the
most used animal oils, and olive, palm, rape,
and cottonseed are the best vegetable lubri-

cating oils.

As resin oils are liable to gum, their absence
should be demonstrated.

Purified mineral oils of the necessar3' visco-

sity should be used when possible.

Analysis.—The s/xci/ic gravity at 15° C. is

taken by means of the specific gravity bottle,

and at 100° C. with the aid of a Sprengel's
tube (v. Soap, Analysis of Fattv Mattkb
IN).

The specific gravity of lubricating oils at
15° C. ranges from 0850 to 0-925.

The viscosity or '

' body " is most accurately
determined by means of Redwooil's visco-

meter. In the absence of this instrument
a good idea of the viscosity maj' be obtained
by filling a 60 c.c. burette with the oil at
15° C. and counting the number of seconds
required by the outflow of 50 c.c. of the oil.

This number may then be compared with the
figures obtained by testing other samples in

a similar manner or with the numbers given
by a refined rape oil. In the latter case the
number of seconds required is taken as a
standard and the viscosity reckoned as 100.
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If rape oil require 535 seconds, the viscosity

of any other oil is (if x = number of seconds)

X X 100

535

If the oil to be tested diflers in specific gravity

to that of rape oil—viz., 0'915 at 15°5—then
the formula becomes

X X 100 X sp. gr.

535 X -915

Free mineral acid is sometimes present in

oils. Tlie quantity should be very small, or

bearings, &c., will be corroded. The amount
is determined by weighing oft' about 25 grms.

into a dry 200 c.c. flask. About 150 c.o. of

boiling water are added to the oil and the

flask placed in a bath of boiling water. The
contents of the flask are shaken repeatedly

for half an hour. Hot water is then added
to a mark previously scratched on the glass

to denote 205 c.c. (the 5 c.c. being necessary

as a correction for the temperature), the oil

being allowed to overflow. The liquid is

then poured on a wet filter in order to free

it from oil, and 100 c.c. of the cold filtrate

titrated with ^ NaOH using lackmoid, as

indicator. Another portion of tlie filtrate is

tested qualitatively for sulphuric and hydro-

chloric acid, and the number of c.c. ^ NaOH
required above worked out according to which
acid is present.

Free fatty acid is estimated by weighing
about 7 grms. of oil in a wide-mouthed flask.

About 50 c.c. of hot neutral alcohol, together
with a few drops of phenolphthalein, are

added, and the mixture heated to boiling

with constant shaking. ^ caustic soda is

then added from a burette until the liquid

turns pink. The colour is best seen when
the flask is placed on a white tile. This
titration will give the total acid, any mineral
acid present will be indicated here, together
with the fatty acid, hence the number of

c.c. If NaOH required to neutralise the free

mineral acid in the amount taken must be
subtracted and the remaining number of c.o.

calculated to oleic, palmitic, or stearic acid.

1 e.c. ^NaOH = 0-282 grm. oleic acid.

1 c.c. f NaOH = 0-256 „ palmitic acid.

1 c.c. f NaOH = 0-284 „ stearic acid.

Example.—8 grms. oil required 14-5 c.c.

? NaOH. This amount of oil contained

mineral acid equal to 0-5 c.c. ^NaOH.

.-. 14-5 - 0-5 = 14-0 c.c. I NaOH were

necessary to neutralise the free fatty acid

, iu S grms. oil.

14 X 100 X '282 „. „,
-^—^-^ = 24-67 per cent.2x8

free oleic acid.

Mineral and Fatty Oils (Estimation of

Saponifiable Matter). —The percentage of

fatty oils is determined by converting them
into soap and separating the unsaponifiable

substances. The latter consist of hydro-

carbons (naturally present to a small extent

in the oils, or produced during their distilla-

tion), together with waxy bodies extracted

from wool fat by means of soap and existing

in the recovered oil, or mineral oils added
intentionally.

About 3 grms. of oil are accui-ately weighed
in a wide-mouthed flask and boiled with 25
c.c. of 8 per cent, alcoholic potash (see below)
for one hour, using a reversed condenser.

100 c.c. methylated alcohol (distilled over caustic

potash) are mixed with 10 grms. solid caustic potash
and allowed to stand ; the clear liquid is used for
these determinations.

The contents of the flask are poured through

a funnel into a separator and the flask well

rinsed with liot water. The liquid in the

separator should have a volume of 200 c.c.

When the solution is quite cold the flask is

rinsed out with a few drops of alcohol and
then with 50 c.c. of ether (previously dis-

tilled on a water-bath), the whole being then
poured into the separator and vigorously

shaken for two minutes. The cork is care-

fully loosened and the mixture allowed to

stand for fifteen minutes. The lower layer is

then run into another separator and shaken
as before with 25 c.c. ether. After standing

and separating, the alkaline liquid is again

treated with 25 c.c. ether as above and the

lower stratum is run off. The three etherial

extracts are united in the first separator, the

second and third vessels and the stoppers

belonging to them being thoroughly washed
with ether, and the washings added to the

bulk of the etherial extract. Occasionally it

happens that between the etherial and aque-

ous layers a smaller stratum of flocculeut

matter appears. This substance consists of

insoluble soaps, and is best run off as com-
pletely as possible with the alkaline layer

until three extractions have been made.
Tlie alkaline liquid is then run ofl', and the

residual insoluble soaps which are liable to

entangle misaponifiable oil, are extracted

with 25 c.c. of ether, which, after standing,

is separated and added to the main quantity.

The etherial extract is next shaken for two
minutes with 25 c.c. of water, allowed to

stand fifteen minutes and the alkaline liquid

run off. The washing is repeated a second

and third time in exactly the same manner.
The washed etherial extract is poured into

the flask originall}- used (clean and dry),

and the separator and cork well riiised with
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= 2'0 per cent, water.

ether into it. The flask ie placed on a

water-hath and connected with a condenser,

and the ether carefully distilled o£F. The
condenser is then removed and a few drops

of alcohol added to the residual oil in order

to volatilise any water present. A short

heating on the water-bath suffices to remove
all glohiries of water. The flask is then
placed in a water-oven for twenty minutes,

when it is taken out, cooled, and weighed.

The heating should be repeated until a con-

stant weight is obtained.

Example.—2-755 grms. oil yielded 1 -255

grm. unsaponifiable oiL

1 -^oS X 100 ., ,, .
„ _.-i = 45 55 per cent.
2, 00

nnsapouifiable oiL

Water is estimated by heating about 10

grms. of oil in a porcelain basin with rod,

with frequent stirring in a water-oven until

it ceases to lose weight. Four hours is gener-

jiUy sufficient.

Example.—12 grms. oil lost 0'24 grra.

0-24 X 100

12

The results are stated as

Unsaponifiable oil, . . 45*55 p. ct.

Water, .... 200 „
Saponifiable matter by dif-

ference,.... 62'45 „

10000 „

In making the above determinations it is

nectssary to thoroughly agitate the sample

before taking portions for analysis, and if any
part of it be solid the oil should be warmed
in a water-oven until quite liquid and then

»vell mixed by shaking in a bottle.

The unsaponifiable portion of the oil may
contain mineral oU. The method of detect-

ing this is mentioned under Oleic Acid.

J'he action of the oil on TTietals is demon-
strated by leaving strips of the metals with
which the oil will come in contact, immersed
in the oil, either at the ordinary temperature

or in the water-oven, and examining them
from time to time.

So(iji and other matters insoluble in ether

are estimated by diluting a portion of the oil

with ether, and passing it through a filter.

The residue after washing with ether may
be weighed and tested for soap, &c.

Mineral mailers or a«h may be determined
by burning 5 to 10 grms. of the oil, and in-

cinerating and weighing the residue.

The tendency oj oils to gum is shoB-n by
allowing an equal number of drops of two
samples to fall side by side on an inclined

plant-, and observing the distance in inches

run down by the samples in a given time,

and also the length of time required before
the oil ceases to run owing to its increased
viscidity due to oxidation.

The Hashing point is determined by heating
50 CO. of the oil in a nickel crucible placed on
a sand-bath. A Fahrenheit thermometer is

suspended in the oil, the bulb being kept
clear of the bottom of the crucible, and the
temperature carefully observed. Meanwhile,
a small gas jet from a glass tube is applied
from time to time to the sui-face of the oil,

which should be stirred continually with the
thermometer. At the moment inflammable
vapours are evolved, the gas jet will ignite

them, and a flickering light will appear on
the surface of the oil, and at the same time
the faint explosion of the gas will be heard.
The instant this phenomenon occurs, the
height of the mercury column is accurately
observed, and this temperature recorded as
the flashing point.

In the case of wool oils the flashing point
should not be below 340° F. (170° C).

The congeaiiny point is ascertained by half

filling an ordinary test tube with the oil, and
placing it in a mixture of salt and ice. The
temperature at which it ceases to run on
incUning the tube is taken as the congealing
point. If the oil contains dirt or water it is

necessarj- to filter the oil while warm through
a drv filter.

LOTECIENNE (P.) a mixture of FaU
red A and Oraii'ie II.

LUTEOLIN r. Weld.
LUTEOLIN. An obsolete acid orange.

LUTES are substances which are used for

repairing cracks in vessels or for packing
joints, &.C.

The following lute is useful for preserving
glass vessels from injury when exposed to
fire :—Pipeclay and shredded tow made into
a paste with water. Fractures in furnaces
may be repaired by means of a paste of fire-

brick and liquid sodium silicate, or a mixture
of powdered clay and ground bricks mois-
tened ^r^th borax solution.

Leaks in boilers may be closed by means of

a paste consisting of 6 parts of clay and 1

part of iron filings, mixed with boiled linseetl

oil. A lute for closing iron joints, but which
requires some time toact, is prepared from 100
parts of iron filings and 2 parts of ammonium
chloride mixed with a little water.

Another similar mixture, but one which
sets more quickly, is obtained by mixing 100
parts of iron filings, 5 parts of ammonium
chloride, or 10 parts (or, if the iron tilings be
fine, 20 parts) of flowers of sulphur mixed with
water to a paste and applied immediately.
A waterproof cement which adheres

strongly to metal, wood, or stone, and
softens when heated, is made by meltine 1

part of gulta-percha with 2 parts (by weight)
of pitch until thoroughly mixed.
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Among other lutes for only moderate tem-
peratures are the following :— (1) India-

rubber bands or caoutchouc dissolved in

naphtha ; (2) clay and boiled linseed oil well
mixed and kept in position by bladder

; (3)

a mixture of equal parts of red and white
lead made into a paste with linseed oil and
mixed with tow will resist a fair amount of

internal pressure ; (4) " soft cement," which
melts easily and is readily moulded in the
hand, is prepared by melting beeswax with
one-eighth part of its weight of turpentine.

LUTETIENNE, old name for Eosin BN.
LYDIN, old name for Rosolan,

m
MACLURIN V. Fdstic.
MADDER. Before the introduction of

artificial aUzarin, in 1868, madder was the
most important of the natural dyestuffs,

with the single exception of indigo, and
although now entirely replaced by the arti-

tii-ial product in Turkey red dyeing, it is

still employed to a limited extent in wool
dyeing. The enormous decrease in the
amount used is, however, well shown by the
following figures :

—

British Imports of Maddee.
Year. Tons.

1868, ..... 15,292

1875, 5,014
1879, 1,073
1892, 218

The value of the fifteen thousand tons im-
ported in 1868 was £1,052,620—i.e., about £70
per ton, whereas the price is now less than
£30 per ton, and even with this great reduc-
tion in cost, madder cannot compete in price
with its artificial substitute.

The use of madder as a dyestuff dates
from verj' early times. Pliny mentions it as

being used by the Hindoos, Persians, and
Egyptians, and madder-djed cloth has been
frequently found in the wrappings of Egyptian
mummies. It was known to the Greeks under
the names tpv-rpoooixvi and epudooauov, and it

is mentioned by Virgil that sandyx (madder)
imparts a red colour to the bones of pigs which
have fed upon it. This observation has been
frequently corroborated, the development of

the red colour being due to the formation of

;alcium alizarate from the phosphate of lime
in the bones. In the middle ages, the
names sandis, warantia, granza, gara-iicia,

were applied to madder, the latter being
still retained in France (garance).

The madder plant is indigenous to India
and Central AJfrica, and in Europe was
probably first cultivated in Spain, being
introduced from Algeria by the Moors. It

was grown in Holland as early as the tenth

century, and first introduced into Italy and
France about the time of the Crusades,
records showing that it was cultivated in

Marseilles in 1287. It was not, however,
grown in Avignon until 1666, and is first

noted in Alsace in 1729. The cultivation of

madder has frequently been attempted in

England. As early as 1624, and again in

1670, licences were issued to certain indi-

viduals, granting the privilege of growing
madder on payment of a tax equal to the
import duty on foreign madder. At a later

period the Society of Arts made great efforts

to acclimatise the industry, granting for

home-grown madder upwards of £1500 in

premiums, in addition to many medals, dur-
ing the latter half of the eighteenth century.
The cultivation of madder in England has,

however, never been commercially successful,

although there is no difficulty in growing the
plant on a small scale.

Origin.—The plants which produce madder
are several species of Rubta, a genus of

Galiaceae (natural order, Rubiaceae). They
are herbaceous perennials, having a quad-
rangular stem, with whorls of lanceolate

leaves. They bear a small yellow flower,

which fructifies in the form of a dark red
berry. 'The various species appear to thrive

best under somewhat different conditions, but
generally a moist, loose, rich soil gives the
best result. The colour-yielding substance
resides almost entirely in the roots, which
alone are valuable ; they attain a length of

from 1 to 3 feet, and in thickness vary from
a quarter to half an inch.

The following are the chief species of

madder plants :^
Rubia tinctoria.—This is grown in Wes-

tern Europe, especially France and Holland,
and to a small extent in the United States.

Rubia peregrina is cultivated chiefly in

the Levant and in Provence, and is occasion-

ally found in the wild state in England. This
variety is said to produce somewhat brighter
shades than Rubia linctona.

Rubia munjista is the chief madder plant
of India, East Indies, Japan, and China.
The root is known as munjeet, and is very
rich in colouring matter.

Rubia cordlfolia is also grown in China
and Japan. Oldenlandia umbellata (syn.

Hedyotis umbellata, is the source of the Che
or Chay root used in Coromandel and other
parts of India.

Morinda oitrifolia, which yields the Al 01

Sooranjee of the Hindoos, is used locally in

Oudh and Madras.
Galium tinotorium and several other

species of Oalium, as well as Asperula
tinctoria (dyers' woodruff) are also employed
in the localities in which they are found.

The former are native to the United States

and Canada, the latter to Great Britain.
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Cdltivatios and Prkpakation or Maddkb.

Ill the cultivatiuii of madder the plants are
allcjwed to mature for three years (in France
anil Holland), or for five years (in Eastern
Euio|ie). The roots are then removed from
the ground, cleaned from adhering earth,
and dried either in the air or by artificial

heat. A broken or out surface of the dry
root exhibits a reddish-yellow colour, which
quickly becomes deep red if moistened.

Turkish madder is usually sold in the form
of tlie dry root, but most other varieties are
more or less finely ground. During the
grinding tliree qualities maj- be separated:

—

(1) The skin or bark of the root, which
separates \rith slight pressure, and which
contains little colouring matter. This is

termed "muU" madder.
(2) The annular portion of the root in which

the colouring matter principallj' resides.

(3) The central ligneous portion, which,
like the bark, contains little colour.

Frequently the second and third portions
are mixed. Ground madder is also dis-

tinguished as "cropped" and "uncroppcd,"
"Crop" madder has the outer bark ("mull")
removed before grinding, and is therefore
correspondingly richer in colouring 'matter ;

whereas when "uneropped" the whole root
is i;round together. After giinding, the
madder is packed into casks, and usually
stored for a varjing length of time, during
which a change— which will lie explained
later—takes place, resulting in a great in-

crease in colouring power. During storage
in the cask the madder becomes darker in

colour, swells up, cakes together, and some-
times bursts the casks. If stored for too
long a time, it becomes brown and worth-
les.s

Commercial Varieties. — Commercially,
the ditlcrent varieties of madder are dis-

tinguished by the names of the localities

from which thej' originate, the following
being the chief kinds with their principal
characteristics :

—

(1) Dutch madder comes into the market in

a coarsely ground condition. It has a strong,

unpleasant smell, and varies in colour from
orange-red to brown, the latter being inferior.

It is verv hygroscopic, the colour changing
to rich (lark red as moisture is ab.sorbed.

Dutch madder is grown in sandy soil, and
contains a consideraVile amount of pectic

matters. It is always stored for at least

one year, and is in its prime after three
years' storage. It may, however, be kept
for five or six j'cars, but after that time
gradually deteriorates.

(2) Al<atia)i madder is generally similar to

Dutch, but of inferior quality. It is usuallj'

stored for about two years, and deteriorates

more quickly than Dutch madder.

(3) A vig7ion Madder.—ThiB varies greatly
according to the nature of the soil upon
which it is grown. The two principal varie-

ties are;

—

Paiut (P.) which grows on marshy
ground, and Bosir (U. ) produced by chalk}'

soil. The first mentioned is most esteemed.
Avignon madder lias a pleasant smell, and is

dry and easily powdered. It is much richer

in colour than Dutch or Alsatian, contains

less pectic matters and is less hygroscopic.

The fermentation during storage is, therefore,

much less marked, and, indeed, it is fre-

quently used when freshly ground, though
improved by storage for a year.

(4) Levant or Turkish madder is sold in the
onground condition. It is exported from
.Smyrna, Cj^irus, &c., and is of good quality.

(5) Italian or ?>'ajileK madder is also of good
quality, and is sold in the root. The diti'erent

varieties of madder yield somewhat diti'erent

shades, according to the proportion of colour-

ing matters (alizarin and purpurin) present,

and the amount of chalk, pectic mattera^
&c., which they contain,

CuEMiSTRT or Mabdee.

When freshly dug up, madder root contains
about SO per cent, of moisture, but after dry-
ing for sale this is reduced to about 15 to 20
per cent. In this, as in other respects, how-
ever, difi'erent samples vary greatly, although
all contain a large proportion of extractive
substances, consisting mainly of sugary and
gummy matters, starch, pectic acid, &c.

Considerable practical interest attaches to
the extractive matters above referred to, not
only when madder is used as a dyestuff, but
also when it is employed as a means of gener-
ating fermentation in the indigo vat; indeed,
in the latter case the value of the madder i»

almost entirely due to these.bodies. In th»
dj'eihg of Turkey-red upon cotton, the brown
and yellow impurities are so completely re-

moved by the subseiiuent clearing processes
that a most brilliant colour is obtained, but
it is practically impossible to produce the
same bright colour upon wool on account of

the permanent fixation of the impurities.

The elucidation of the chemical changes
which occur in madder root during storage,

&c., is principally due to the classical re-

searches of Scliuiuk. The growing or freshly-

cut root contains no ready formed colouring
matter. In this respect, madder is similar to

many other of the natural djestuffs, these
usually containing, while growing or when
freshly gathered, certain colouring //riuei/ilcs,

which are in themselves ijuite devoid of col-

our or of dyeing pi>\vcv. By subsoijuent

oxidation or decomposition the colt-urnig

priuciplet are, however, converted into the
colouriiiij mailers upon which the dyeing
depends.
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In madder, the colouring principle is a
glucoside, >iihian, which, by the action of a
peculiar ferment, erythrosym, is decomposed,
yielding several products, the chief of which
is the colouring matter, aiizarin. It seems
clear that the principal change which takes
place during the storage of madder is this

decomposition of rubian, with alow pro-

duction of alizarin, but it is uncertain
whether the simultaneous formation of pur-
purin is due to oxidation of a portion of the
alizarin during some stage of the process, or
is a product of the decomposition of a distinct

glucoside.

Rubian has the composition C^^sfiu- It

was first isolated by Schunck, who prepared
it in the following manner:—Fresh madder
root is extracted with boiling distilled water,
and the filtered solution treated with animal
charcoal, which absorbs the rubian and
chlorogenin. The charcoal is then collected

on a filter, and washed with cold water to
dissolve the chlorogenin, after which the
rubian is dissolved by treating the charcoal
with successive portions of alcohol, and
is obtained by evaporation of the solvent.

When thus prepared it forms a dry, brittle,

amorphous mass of a gummy nature. It is

soluble in hot water or alcohol, but insol-

uble in ether, and is not precipitated from
solution by metallic salts.

Rubian is readily decomposed by acids
and alkalies, as well as by the special fer-

ment, erythrosym, which has been already
mentioned, but the products obtained are
not identical, as will be seen by the follow-

ing table :

—

Decomposition of Rubian.

By
Femientiltion.
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distilled with zinc, anthmctnt h obtained ;

this reaction leading Graebe and Liebermann
to a correct view of the composition of alii-

arin, and ultimatelj' to its artificial prepara-
tion. Mild oxidising agents have no action
on alizarin, but by the action of powerful
reagents, such as anhydrous sulphuric acid,

with or without addition of manganese di-

oxide, oxidation takes place with production
cf a series of new dyestuffs.

Many other colouring matters are also ob-
tained from alizarin, which may be considered
the basis of an ezt«nsire and important series

of dyes.

By reason of the hydroiyl (OH) groups
which it contains, alizarin readily forms
lakes with metallic oxides. The alkabea
form readily soluble salts whioh possess an
intense purple colour ; but the heavy metals
produce insoluble compounds, the colour of

which varies according to the metal employed
{v. ALiZARrs).

Purpurin (C14H8OS). — This colouring
matter existi: in madder, but is present in

much smaller amount than alizarin. It

closely resembles that body in appearance
and properties, but may be distinguished by
the colour of its alkaline solution, which is

cherry-red instead of purple. The alkaline

solution of purpurin is also slowly decolor-
ised by exposure to air, whereas the colour
of the alkaline alizarin solution is permanent
The absorption spectra of alizarin and pur
purin in alcoholic solution are quite distinct

Purpurin is artificially obtained by oxidis
ing alizarin with manganese dioxide and sul-

phuric acid at a high temperature, and may
also be prepared in other ways. In dyeing
it gives somewhat bluer shades than alizarin.

Rubiretin and Verantin are resinous bodies
which always accompany alizarin in its pro-
duction from rubian, by whatever means the
glucoside is decomposed. They are not colour-

ing matters.

Xanthin.—As early as 1825-30 Kuhlmann
obtained a yellow substance from madder,
which was long supposed to be an injurious
impurity, giving a brown tinge to the Turkey
red. Schunck has since shown, however,
that this body (xanthin) is a combination of

rubian and chlorogenin.

Chlorogenin, also called rubichloric acid,

is a dark green amorphous substance found
partially in the free stat« and partially in

combination with rubian.

Masdxb Pbsfabatioks.

Although the various commercial prepara-
tions of madder are now very little, if at all,

employed, and were never much used in wool
dyeing, it is perhaps desirable to refer to
them in a brief manner.
Garancln was formerly much used by the

calico printer. It is prepared in the follow-
ing manner :— lUO lbs of ground madder are
mixed with 100 gallons of cold water, and
allowed to steep for twelve hours : 35 lbs. of
strong sulphuric acid are then added, and the
mixture boiled by means of steam for four to
five hours. Aft«r adding a large quantity of
cold water, the mixture is dr^^, was'hed
free from acid, dried and ground. These
quantities yield from 30 to 40 lbs. of garancin,
which, however, is equal in dyeing power to
120 to 150 lbs. of the original madder, the
increase in tinctorial effect being due to the
fact that never more than two-thirds of the
absolute dyeing power of madder is rendered
available in an ordinary dyeing process.

The production of garancin is based upon
the obsenation that alizarin is unaffected by
treatment with sulphuric acid, while mncn
of the woody and extractive matter present
in the madder root is destroyed or rendered
soluble thereby. Any rubian present is, of
course, decomposed with production of aliz-

arin.

Garanceu2 is garancin made from spent
madder— that is, madder which has been
employed in dyeing. Its production, there-
fore, constitutes a method of utilising the
whole of the colouring matter.

Commercial Eilizarin 01 Fincoffln was first

prepared by Schunck and Pincofis. who found
that when garancin is submitted to high-
pressure steam (at 150° C.) for about twelve
hours almost the whole of the impurities are
destroyed. The product has at least twenty
times the dyeing power of ground madder.
Madder extracts may be prepared in

several ways ; for instance, garancin may be
extracted with boiling water containing a
trace of sulphuric acid, and the solution
filtered, when on cooling an orange coloured
precipitate of impure alizarin separates out,

which has about fifty times the colouring
power of madder.
Madder lake, which is much used as a red

pigment in oil painting, is now prepared
from artificial alizarin, but the following
method, in which madder is used as a basis,

will be of interest :—Ground madder is well
washed with a cold solution of sodium sul-

phate, and is then boiled with a 10 per cent,

solution of alum. This produces a red solu-

tion, which is filtered and allowed to cool to
35" C. Seventy-eight parts of lead acetate

for each 100 parts of alum is then added, and
after filtering off the deposited sulphate of

lead the solution is boiled, whereupon a
brilliantly coloured alumina lake of alizarin

separates out.

Valuation or Mapder.

The simplest and most reliable method of

estimating the comparative value of different
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samples of madder in wool dyeing is by
means of a small dyeing trial. The experi-
ment should be made upon wool previously
mordanted, either with bichromate of potash,
or alum and tartar, choice being made of

that mordant which will on the larger scale

be principally employed.
If equal weights of the samples are used in

dj'eing, the one richest in colouring matter
is readily detected, but if the prices of the
different samples are known the equal weights
may conveniently be replaced by quantities
which represent equal costs, a standard amount
of the lughest priced, and a proportionally
larger amount of the lower priced samples,
being taken.
When comparing different varieties of

madder, such, for instance, as Avignon with
Dutch, it is necessary, particularly when alum
is the mordant used, to take account of the
fact that the amount of chalk which they
naturall}' contain differs considerably. Pre-
liminary experiments should, therefore, be
made, adding to each sample various amounts
of chalk, the comparison of the samples being
then made, using with each that amount of
chalk which was found to give the best
result.

Since the amount of undecomposed rubian
in the samples may also vary, it is necessary
to raise the temperature of the dye-bath very
slowly in order to prevent loss of colouring
matter, which might otherwise occur, as ex-
plained above, by destruction of the ferment.

Application or Madder.

When thoroughly cleansed wool is boiled
in distilled water with pure alizarin, it

acquires a reddish-brown colour of consider-
able intensity and permanence. This colour
is quite distinct from that of the alizarin

itself, and is probably due to a chemical com-
bination between the wool fibre and the dye-
stuff. If the water contains even a trace of
lime salts a much redder shade is obtained,
the calcium probably acting as a mordant,
with production of calcium alizarate upon
tiie fibre.

The colour obtained by boiling immor-
danted wool with madder varies from pale
salmon-red to dark brownish-red, according
to the amount used, this method of dyeing
being actually employed for the production
of pale salmon-pinks and drabs. At first

sight this process appears somewhat irra-

tional, since madder requires to be used in
conjunction with a mordant for proper fixa-

tion and development of the colour ; but
further consideration shows that the colour
produced is reaOy due for the most part to
the fixation of calcium or magnesium alizarin
iakes, though the true colour of these is, of

coiirse, considerably modified by the yellow
and brown extractive matters present.

It has already been incidentally mentioned
that madder is employed as a means of pro-
moting fermentation in the indigo (woad)
vat. Although it is not in this case used as
a dyestuff, there is always a notable amoimt
of colouring matter fixed, probably as a lime
lake, as may be often recognised when test-

ing indigo dyed cloth.

Before the introduction of artificial aliz-

arin, madder was very largely used by the
wool dyer, both for producing red shades and
as the red or brown constituent of compound
shades

—

i.e., bro^vns, olives, greys, &c. ; and
although artificial dyes, particularly nitro-

alizarin and anthracene brown, have largely

replaced madder for these purposes, it is still

used in dyeing closely felted material—such,
for instance, as felt hat bodies—on account
of its penetrative power, in which respect
it is much superior to its artificial substi-

tutes.

With the different mordants madder gives

a considerable variety of shade, as will be
seen by reference to the following table :

—

Mordant.
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aretate, hydrochloride or (less comnumly) aul-

phate of /Kiraroaaiiiline and ronnuiline.

CoUl . NHj
-CjHi . NH, C
CsH^ . NHjCl

Para rosaniltne salt. RosBiiiline salt.

(For further information see Ko8.\niline).
1858. Impure magentas contain /thosjihine,

&c. The hydrochloride forms green glisten-
ing crystals, the acetate is usually sold as
glistening luni]>H, and the sulphate as a fine

green crystalline powder. All are soluble
in water or (more easily) in a. mixture of
alcohol and water. In concentrated H3SO4,
yellowsh- brown solution, which is almost
decolorised on dilution. Magenta solutions
are decolorisecl by reducing agents or by
alkalies, the colour being restored by oxida-
tion or by acids respectively.

Application.—A basic dye. Dyea ux)ol,

silk, leather, or tannin - mordanted cotton
bluish-red from a neutral bath. Used largely
in the iiianufaoture of the rosaniline blues
and viokts. (.See also New M.vuenta.)
MAGENTA BASE ". Rosaniline.
MAGNESIA ALBA v. Magnesium Car-

BONATK.
MAGNESITE v. Magnesium.
MAGNESIUM, Mg = 24. The principal

compounds of magnesium which occur in
nature are magnesite (MgCO,), h'eserite

(Mg.SOj . H.jO), dolomite (MgCOj.CaCOj), talc,

and other siliratee.

Prparalion.—The metal may be prepared
by heating a mixture of magnesium chloride
and sodium chloride with sodium. Calcium
fluoride is also added as a flux.

MgClj + 2Na = 2NaCl + Mg.
On extracting the mass witli water the
metal remains undisturbed. The crude mag-
nesium is purified by distillation in absence
of air.

Properties,—Magnesium is a white metal
similar to silver. Moist air, however, causes
it to tarnish owing to the formation of a film
of the oxide. When warmed it can he rolled
and pressed. On heating, it takes fire and
burns with a brilliant white light. It is

used in signalling, in pyrotcchny, in photo-
graphy, and for matching colours when day-
light is not available.

Dilute acids dissolve the metal with forma-
tion of salts ; alkalies have no action on it.

Magnesium acetate, Mg(CaH302)j, is pre-
pared by dissolving magnesium caibonate in
acetic acid, or by treating lead acetate with
magnesium sulphate. It is readily soluble
in water, from which it crystallises with 4

molecules of water. H. Koechlin has pro-
posed it as a monlant. It plays the part of

an alkali in printing colours on calico.

On treating the normal acetate with mag-
nesia, a basic acetate having aulisoptic and
deodorising properties is produced.
Magnesium Carbonate, MgCO,. — The

carbonate of magnesium occurs as mayneiile
and dolomite.

Maijneaia alba is a commercial basic mag-
ueaium carbonate. It is formed when sodium
carbonate is added to a solution of magnesium
sulphate or chloride. The white precipitate
when dried forms a voluminous powder.
Magnesium carbonate is almost insoluble

in water. The aqueous solution turns red-
dened litmus blue. Solutions of carbon
dioxide dissolve the carbonate.
Magnesium Ohloride, MgClj.—This salt ia

present in sea water and in many springs.

Prtparation.— It may be obtained by dis-

solving magnesium oxide or carbonate in

hydrochloric acid. On the large scale it is

formed as a by-product in tne manufac-
ture of potassium chloride from carnallile

(KCl . MgClj . 6H,0). After concentrating
the mother liquors from the potassium
chloride manufacture in order to separate
sodium and potassium chlorides and sulphate
of magnesia, the hot concentrated solution

is run directly into casks in which it solidi-

fies. It thus forms a white mass contain-
ing half its weight of MgClj.

Projjer/ir^.—Magnesium chloride ia very
deliquescent and easilj' soluble in water. On
being heated it decomposes, forming magne-
sium oxychloride, MgCl(OH), and hydro-
chloric acid. Water containing much mag-
nesium chloride is not suitable for use in

steam boiler.s, because the acid which is set

free corrodes tlie iron. Magnesium chloride
is employed by cotton spinners as a thread
lubricator, ant! as an ingredient of sizes. It

is used in the "carbonisation" of cotton ia

woollen goods, its action depending on the
fact that the salt when applied to the
vegetable fibre is decomposed into magnesia
and hydrochloric acid by the water which
is present in the fibre.

F. Breinl and C. Hanowsky* have arrived
at the following conclusions with regard to

the practical apiilioalion of this salt in the
process of carbonissation :

—
1. A magnesium chloride solution of 13°

Tw. is surticient in all cases, as even cotton
(of all vegetable fibres the most ditBcult to

destroy) is thereby completely destroyed :

not only becoming tendered but turning blac U.

2. Materials saturated with mai^ncsinni
chloride nnist be well dried at a low teujpera-

turo in order to prevent a large evolution of

steam in tlio carbonising chamber and its

consequent condensation, and the drying
' Jmm. Soc. Dyers and Col., 189£, p. 208
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chambers must be well ventilated, as other-

wise there is, on the one hand, danger of the

material becoming spotted with the drops of

condensed steam, and, on the otlier hand, in

consequence of the property that magnesium
chloride possesses of becoming easily decom-
posed in the presence of steam, there is a
possibility that the colour produced on dye-
ing may be seriously affected by the mag-
nesia which separates out on the fibre.

3. A temperature of 140° to 150° C. in the
carbonising chamber will suffice to destroy
all vegetable fibres mixed with the wool.

Above 150° C. the wool fibre is affected.

4. In carbonising wool rich in burrs, which
has been dyed with colours sensitive to the
action of alkalies, the magnesia will have a
detrimental effect. On the other hand, a
treatment witli dilute acid after the carbon-

ising will be injurious to wool dyed with
colours which are sensitive to the action of

acids.

Magnesium hydrate, Mg(0H)2, is preci-

pitated as a white powder when sodium
carbonate is added to a solution of a mag-
nesium salt. It occurs native as the mineral

brnciti. It is insoluble in water, but dis-

solves in dilute acids. Fatty acids combine
with it to form insoluble soaps. Moist
magnesium hydrate has an alkaline reaction.

On gently heating the h5'droxide, magnesia

( ilg ) is formed. Magnesium hydrate
absorbs carbon dioxide from the air, being
converted into magnesium carbonate.

Magnesium Oxide, MgO. — Mar/nesia is

produced by burning the metal, or by ignit-

ing the carbonate or nitrate in the air. It is

known as calcined magnesia and is used in

medicine. It is only fusible at a high tem-
peratm'e, and is employed in the manufacture
of fire-bricks, crucibles, &c.

Magnesium sulphate (MgS04) occurs in

nature as kieserite (MgS04 -f HjO), and as

Epsom salts (MgSOi + 7HjO). The former

is almost insoluole in water, the latter is

soluble in three parts at 15° C. It is pre-

pared on the large scale from kieserite and
maguesite, and occurs in commerce in rhombic
crystals or as a crystalline powder. Magne-
sium sulphate is used in medicine, in wool
dyeing (for some basic colours), and in the

finishing of cotton goods. If used for the

latter purpose, it should not contain any
magnesium chloride, as the latter is liable to

generate hydrochloric acid in the free state

at the temperature of the calender roller,

and thus might tender the fibre. Magnesium
sulphate is the only magnesium compound
which is largely used in dyeing.

MAISE V. CuRCUMiN S.

MALACHITE v. Copi-ek.

MALACHITEGREEN (all makers).

Bav-al green (0. ), Benzoyl green. New Victoria

oretn (B.), yew green (Bj'.), Solid yre^.n cryst

(C), ^olid green (S.C.I. ), Diamond green

(Mo.), Diamond green B (B.), Dragon green,

Bitter almond oil green. Zinc chloride double

salt, oxalate, sulphate, or picrate of tetra-

methyl diamido triphenyl carbinol. 1877.

The zinc chloride double salt forms brass-

yellow prismatic crystals ; the oxalate metallic

green glistening plates, giving a bluish-green

solution in water. In concentrated H.2SO4,

yellow solution, which becomes green on dilu-

tion with water.
Application.—A basic colour. Dyes wool,

silk, leather, jute, or tannin-mordanted cotton,

bluish-green from a neutral bath.

MALACHITE GREEN G (B.) v. Bril-
liant Ctreen.

MALTA GREY (P.) v. Methylenk
Gret (M.).

MANCHESTER BROWN v. Bismarck
Brown.
MANCHESTER BROWN EE (C.)

(Lev.). Manchester brown P S (C). A Bis-

marck brownfrom meta-toluylene diamine.

MANCHESTER YELLOW (Lev.) v.

Martius Yellow.
MANDARIN G EXTRA (Ber.) v.

Orange II.

MANDARIN GR (Ber.) v. Orange T
(K.).

MANGANESE, Mn = 55. The chief ores

of manganese are pyrolusite, MnOj ; braun ite,

Mn.jOj ; hausmannite, MujO^ ; manganite,

MnjOj . HjO ; diallogite, MnCOj ; and man-
ganese blende, MnS.
Manganese is prepared by heating man-

ganese carbonate with carbon, the oxide

formed being reduced to metallic manganese.
The metal is very hard and is melted with
difficulty. It is employed as an alloy with
iron and in some bronzes.

Manganous chloride, MnClj, is obtained

on the large scale as a by-product in the

manufacture of chlorine by treating man-
ganese dioxide with hydrochloric acid (see

below). The acid solution of crude man-
ganous chloride is evaporated to free it

from acid, then treated with one - quarter

the amount of sodium carbonate required to

precipitate the manganese and iron, boiled,

and filtered from ferric hydrate. Cobalt

and nickel are removed by the addition of

manganese sulphide. Copper, if present,

should be precipitated witli hydrogen sul-

phide. On addition of sulphide of ammo-
nium the manganese is thrown down as

sulphide. After washing, it is dissolved in

hydrochloric acid, concentrated and crystal-

lised.

It forma inonoclinic pink - coloured deli-

quescent crystals, which contain 4 molecules

of water of crystallisation. It is soluble in

water and in alcohol ; the alcoliolic solution

when ignited burns with a red flame. 100

parts ot wat«r at 10° C. dissolve 150 parts;
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•t 31', 269 parts ; and at OB-S'C, 625 parts

of the salt MnCl, + 4H,0.
Manganese chloride is used in dyeing

cotton manganese - brown or bronze. The
cotton is impregnated with a solution of the
salt, passed through caustic alkali, and the
precipitated hydroxide is oxidised by the air

or other oxidising agents to form brown man-
ganic hydroxide. The oxidising power of

manganic hydroxide which has been thus
deposited in the fibre may be used for the
production of aniline black. The liquor

comes into commerce as a reddish solution

at about 70° Tw. It often contains a con-
siderable amount of calcium chloride, which
renders it comparatively useless for dyeing
operations. It ought not to contain more
than 1 per cent, calcium chloride.

AncUytis.—Manganous chloride is tested by
steeping similar weights of cotton in a solu-

tion of the sample to be tested and in a
standard sample, both at 30° C. After
squeezing out and drying they should be
dipped for six seconds in a boiling solution

of caustic soda at 30° Tw., washed, and
finally oxidised in a very weak bleach solu-

tion for twenty minutes. Or, a known
weight of the manganous chloride is diluted,

and the manganese precipitated as hydrated
peroxide, with bromine in a slightly am-
moniacal solution. The beaker containing
the precipitate is left in a warm place with
the addition of a little more ammonia, and
the solution eventually filtered after adding
a few drops of alcohol. After washing,
the precipitate maj' be re-dissolved in hy-
drochloric acid, reprecipitated as before,

and after drying and igniting, weighed as

MnjOi.
Manganous hydroxide, Mn(OH)j, is pre-

cipitated from the solutions of manganous
Baits as a white gelatinous mass that rapidly
turns brown by absorption of oxygen. It is

soluble in most acids and is a diacid base ;

the salts are colourless or pink, and do not
absorb oxygen. Manganous hj'droxide is

insoluble in caustic alkalies. Sulphide of

ammonium precipitates manganous sulphide
from the solutions of manganous salts ; sul-

phuretted hydrogen has little action except
in the presence of free alkali.

MANGANESE OXIDES.
Manganese monoxide, MnO, is formed by

heating manganese carbonate or any oxide of

the metal in hydrogen. It is a green powder
which quickly oxidises, forming rea oxide
(Mi>,04).

Manganic oxide, MnfOa, is formed as a
black powder when any one of the other
oxides is heated in oxygen gas.

Manganic hydroxide, Mn|(OH)«, is a dark
brown precipitate obtained by the oxidation
of manganous hydroxide. It is a weak hexa
•cid boae, insoluble in alkalies and not readily

soluble in acids. It does not form well*
defined salts.

Manganese dioxide, MnOj, peroxide of

manganese, the common black ore of man-
ganese or pyrotusile, is an almost black
crystalline mass. Manganese dioxide forms
hydroxides which act as very weak bases
and acids. The salts which it forms with
acids are called manganic salts ; those in

which it combines with bases are the raan-

ganites. Manganese dioxide dissolves in

cold hydrochloric acid without evolutioo
of chlorine; but on heating the MnCU
dissociates into manganous chloride and
chlorine :

—

MnOj -t- 4HC1 = MnCU + 2H,0 ;

MnCli = MnOj -I- Clj.

The use of manganese dioxide in the manu-
facture of chlorine gas, chloride of lime, and
chlorates, is based on this reaction.

Potassium manganate, K„Mn04, is ob-
tained as a bright green mass, when an oxide
of manganese is fused in the air with caustic
potash. The a<jueous solution yields this

salt in a crystalline form ; on standing, how-
ever, or when acidified, the green colour of

the solution is changed into bright purple,
and a new salt potassium permanganale,
KMnOj, is formed (see below), whilst hy-
drated manganese dioxide is deposited :

—

SKjMnO, -I- 4HC1
= 2KMn04 -I- Mn(0H)« + 4KCI.

Inverselj', potassium permanganate is re-

duced to potassium manganate by boiling it

with a concentrated solution of caustic soda,

and by the action of reducing agents. Man-
ganic acid, HjMnOi, is unknown in the free

state.

Manganese heptoxidc, MnjOr, and the
hydrate, permanganic acid, HMnOi, are un-
stable and little known compounds.
Potassium Permanganate, KMnOj. Per-

manganate of potash. This substance is

found in commerce in the form of almost
black crystals with a purple-green lustre. It

dissolves with an intense violet colour in

16 parts of cold water.

Potassium permanganate is prepared by
heating a mixture of manganese dioxide,

potassium chlorate, and caustic potash, and
extracting the partly fused mass with water.

Permanganate of potash is a very powerful
oxidising agent in acid, in alkaline, and in

neutral solutions. Hence, it is largely used
in the laboratory, and as a dismfectant
(Condy's fluid), and it is sometimes employed
to destroy colours on the fibres which cannot
be removed in any other way. Some dyers
use it to produce manganese bronze, and it

has been suggested as a substitute for chlorina

in the preparing of wool for printing.

Solutions of the salt cannot be filtered

through paper as it is rapidly attacked.
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MARBLE V. Caix^um Carbonate.
MARIGOLD (Tagetes patida) gives a

brilliant and pureyellow with alum mordant.

MAINE BLUE B (S.C.I.) v. Methyl
Blue for Silk.

MAROON. An impure magenta.

MAROON S. An impure (M:id magenta.

MARS RED G (B.). An acid red.

MARTIUS YELLOW. Naphlhol ytUow,

Naphthylamine yellow (R.), Gold yellow (D.

& H.), Primrose, Manchester yellow (Lev.),

Naphthalin yellow (C.) (D.) (F.). A nitro

compotind. Ammonium, sodium, or calcium

salt of dinitro alpha-naphtkol. 1864. .4m-

monimn or sodium salt, forms orange-red

glistening plates ; calcium salt, 3-ellowish-red

crystals. All are soluble in water or alcohol

with a yellow colour. The sodium salt de-

flagrates, the ammonium salt bums quietly

on heating. Soluble ia concentrated H2SO4
with greenish-yellow solution, which becomes

yellow on dilution.

Application.—An acid colour. Dyes wool

and silk golden yellow from an acid bath.

Used also in colouring spirit lakes.

MASSICOT V. Lead (Oxides).

MAUVE. MAUVEIN v. Rosolas or
Pekktx's Violet.
MEKONG YELLOW G (D. & H.). An

azo dye.

T. -J- ^Salicylic arid.

Salicylic acid.

1893. Yellowish-brown powder, soluble in

water. In concentrated H0SO4, violet solu-

tion ; on dilution, brown ppt.

Applicat ion.—A direct cotton colour. Dyes

cotton greenish-yellow from a soap bath.

MEKONG YELLOW R (D. & H.). An
azo dye.

/T, , J • ^Salicylic acid.
Tohdine< _.*,., , ,,
_, . ,. y-Jjtoxydtphenylmetnane.

Salicylic acid.

1893. Dark brown powder soluble in water.

In concentrated H2SO4, blue-violet solution

;

on dilution, black-brown ppt.

Application. — A direct cotton colour.

Dyes cotton yellow from a soap bath.

MELDOLA'S BLUE v. New Blue R (C).

MELTING POINT OF FATS v. Soap

Analysis.
MERCERISATIONv. Cottok (Cellulose).

METAGALUC ACID {v. also Gallic

Acid).

HID
Ib iBomerio with pyrogallol and phlorogluctnd.

It is produced by the dry distillation of

tannic or gallic acid at a high temperature.

METAMINE BLUE B and Q (L.) v.

N«w Blub B (C).

METANIL ORANGE I and II (L).

Azo colours obtained from mela-diazoieuzene

sulphonic acid and alpha- and beta-naphthol

respectively. They are acid dyes.

METANIL YELLOW (Ber.) (0.) (B.l

(D.) (D. & H.) (G.) (K.). Orange MN (L.),

Tropaeoline (C), Victoria yellow (M.),

Yellow OA. An azo dye.

Metasulphanilic acid — Diphenylamine.

1879. Brownish-yellow powder, soluble in

water. In concentrated HjSOj, violet solu-

tion, which becomes magenta-red on dilution.

Application.—An acid dye. Dyes wool or

silk orange-yeUow from an acid bath.

METAPHENYLENE BLUE B (C).

An azine derivative. Dimethyltolyl tolylsaj-

ranine chloride. 1888. Black powder,

soluble in water, with a violet-blue colour.

In concentrated HjSOi, bluish-grey solution,

which, on dilution, becomes dark blue.

Application.—A basic dye. Dyes tannin-

mordanted cotton indigo blue.

METAVANADATE OF AMMONIUM v.

Ammonium Vanadate.
METHYL ALCOHOL, CH3OH. Wood

spirit. Is one of the products of the destruc-

tive distillation of wood.
Preparation. — The distillate from the

above-mentioned process is separated from

tarry matters by filtration, and treated with

lime to neutralise the acetic acid, the mixture

being then distiUed in sheet iron boilers by

direct fire heat. The distillate is re-distilled

with Ume from a copper still heated by a

steam coil, and eventually treated with a little

sulphuric acid (to neutralise ammonia), and

again distilled.

Properties.—Methyl alcohol ia a colourless

liquid with a spirituous odour. The crude

spirit has a specific gravity of about 85. It

boils at 66° C., and bums with a pale blue

flame. It is miscible with water, alcohol, and

ether. Mixtures of methyl alcohol and

water possess nearly the same specific

gravities as those of ethyl alcohol and water.

Methyl alcohol strongly resembles ethyl

alcohol in its general properties.

Commercial wood spirit varies considerably

in composition ; the methyl alcohol ranges

from 35 to 95 per cent. The impurities are

aldehyde, aUyl-alcohol, acetone, and other

ketones, and occasionally empyreuraatio

bodies. . .

According to M. Kramer,* wood spirit

used in the manufacture of aniline colours

should not contain more than 1 per cent, of

acetone.

Determination oj Acetone.—10 c.o. of -w

caustic soda are poured into a test tube of

50 0.0. capacity, containing 1 o.c. of the

sample under examination. 5 c.c. of ^
'Chemical A'ew$, vol. xlv., p. 16*.
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iodine are added, and the mixture shaken.
The precipitate of iodoform is dissolved in

10 CO of ether, and 5 c.c. of the etherial

solution are evaporated in a tared watch-
glass. The residue represents iodoform,
CHFj, which is coJculated to acetone.

METHYL ALKALI BLUE (G.) (0.) (.M.)

(D. &H.) (B.) (K.) I.. Alkali Blue 6B
(S.C.I. ).

METHYLATED SPIRITS v. Alcohol.
METHYL BLUE (C.) v. Bavakian Blce

DBF.
METHYL BLUE FOR COTTON (0.)

(K.) (M.) V. Bav.arun Blce DBF.
METHYL BLUE FOR SILK (M.).

Methyl blue soluble in water {(i.). Marine blue

B (S.C.I.), Bavarian blue DSF (Ber.). A
rosaniline derivative. Sodium salt of tri-

phenyl pararosayiiline di- and tri-sulphonic
acid. 1862. Dark blue powder, soluble in

water. In concentrated HjSO«, yellowish-
brown solution, which becomes blue on dilu-

tion.

Ap}itication.—An acid colour. Dyes silk

bright liluf from an acidified soap bath.

METHYL COTTON BLUE r. Bavarlln
Blue DBF.
METHYL DIPHENYLAMINE BLUE

(M.). An obsolete basic colour. Hydro-
chloride of dimtlhiiltriphenyl pararosaniline.

METHYLENE BLUE B and B G (B.).

Aftlhi/knc blue B B, la, D, D extra (M.)
(Ber.), Methylene blue BB extra (B.) (M.)
(Ber.) (F.), Methylene blue BB cryst (M.)
(C. R. ), Ethylene blue (0. ). A tliiazine deriva-
tive. Hydrochloride or zinc chloride double
salt of tetramethyl thionine.

(Thionine = NHj . C,H,<^>C5H3 . NH„).

The following are simple hydrochlorides

:

—
Methylene blue BO, BB extra, D, D extra, la.

The following are zinc chloride double salts:—
Methylene blue B, BB. 1876. Dark blue or
bronzy powder or crystals, soluble in water.
In concentrated H„SO., yellowish-green solu-

tion, wliich becomes blue on dilution. Re-
ducing agents decolorise the aqueous solution,

but the colour is readily restored by exposure
to air.

Ajjplication.—A basic colour. Dyes uool,

eilk, or tauuin-mordantcd cotton blue from a
neutral or slightly alkaline bath. v. also
New Wethylene Hue.
METHYLENE GREY 0, ND, NF (M.).

New mtthyleju grey (.1 and B (M.), New grey
(By.), Xiyrisin (P.), .Malta ip-ey (P.), Dirtct
gr,yj, B, 4 H, R (^.); Special yrty li (P.),

Alsace grey (Fi.). Colours of unknown con-

stitution obtained by boiling a solution of

nilrosodimethylaniline hydrochloride in water
or aliohol. 1885. Greyish-black powders,
jjiving a reddish-grey solution in water. In

concentrated llSOj, greenish eolation, which
becomes reddish-grey on dilution.

Application.—Basic dyes, which will also
dye direct. Dye unmordanted or tannin-
mordanted cotton various shades of grev.

METHYLENE GREEN EXTRA "YEL-
LOW, G, CONCENTRATED (M.). Mono-
nitro coiiijMund of imthylenc blue. 1886.

Dark bro\ni powder, soluble in water with
a greenish - blue colour. In concentrated
HjSO^, dark green solution, which becomes
blue on dilution.

Application.—A basic dye. Dyes tannin-
mordanted cotton dark green. Chiefly used
in riilicn printing.

METHYLENE VIOLET 2RA and
3RA (M.) 1'. FccusiA (S.C.I. ).

METHYL EOSIN (Mo.) (S.C.L) v. Pkim-
ROSE (D. & H.).

METHYL EOSIN (Ber.) i.. Eosin BN
(B.).

METHYL GREEN (By.) (Ber.) (K.).
Vert etincelle (Mo.), Double green SF (K.),
Light green, Paris grten. A rosaniline deri-
vative. Zinc chloride double salt of hcpta-
methyl pararomniline chloride. 1871. Green
crystals, easily soluble in water. In concen-
trated H3SO4, reddish-yellow solution, which
becomes yellowish-green on dilution.

Apjilication.—A Tjasic colour. Dyes silk

or tannin - mordanted cotton green from a
neutral hath.

METHYL GREEN (By.) (Ber.) (P.).

Ethyl ijnen. A rosaniline derivative. Zinc
chloride double salt of ithyl hexa-mcthyl jiara-

rosaniline bromide. 1806. Moss-green crys-
talline powder, Ciisily soluble in water. In
concentrated H2SO4, yellow solution, wliich
becomes green on great dilution.

Application.—A basic colour. Dyes tcool

mordanted with sulphur or zinc, silk or cotton
mordanted with tannin, bluish-green.

METHYL ORANGE r. Or.ange III.

METHYL ORANGE (indicator) v. Acidi-
METKV.
METHYL VIOLET B and 2 B (all

makers). Methyl rioltt \'S (K.), Violet de
Paris (P.), Dahlia. A rosaniline derivative.
Chiefly hydrochloride of pienta- and hexa-
methyl jxtrarentaniline. 1861. Glistening
metallic greon lumps or powder, easily solu-

ble in water or afcohol. In concentrated
H3SO4, yellow solution, which becomes first

yellowish -green, then greenish -blue, blue,

and finally violet on dilution.

Ap/tlic(ition.—A basic colour. Dyes u>oot,

silk, or tannin-mordanted cotton, violet. Used
also in preparini; copying inks for the gelatine
pad process ; also fm nik pencils, Ac.

METHYL VIOLET 6B and 6B EXTRA
(all makers). Methyl violet 7 B, Violet SB,
6 B, 7 B, Benzyl violet, Paris violet G B, 7 B.
A rosaniline derivative obtained bythebenTiyl-
ation of methyl violet B. Chiefly hydro-
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chloride of benzyl penta- and hexa - mtthyl

pararosaniline. 1868. Brown metallic glis-

tening lumps or powder, similar in reactions,

properties, and uses to Metliyl violet B.

METHYL WATER BLUE (B.) v. Bava-
rian Bli'e DBF.
MEXICAN BLUE is the colouring matter

of Sericographis mohite, and dj'es wool and
cotton purplish-blue wilhoxit mordant.

MIKADO BROWN B, 4G0, and M (L.).

Colours of unknown constitution obtained by
the action of alkalies and oxidising agents

upon pjara-nitro toluol sulphonic acid. 1888.

Brown powders, soluble in water. In con-

centrated H2SO4 they give reddish-black to

blue-black solutions, which on dilution give

a brown ppt.

Application. — Direct cotton dyes. Dye
cotton bluish to yellowish-brown from a salt

bath.

MIKADO GOLD YELLOW 2G, 4G, 6G,
8 G (L. ). Direct yellow SG,30(K.). Nitro
colours. Sodium salts of dinitro stilbene di-

svlphonic acid. 1886. Yellow powders,
soluble in water. In concentrated HjSO^
they give orange to red solutions, which
become yellow on dilution.

Application.—Direct cotton colours. Dye
cotton bright yellow from a j-alt bath.

MIKADO ORANGE G, R, 2R, 3R, 4R,
5R, and Mikado Yellow (L.). Colours
of unknown constitution obtained in the

same way as Mikado brown. 1888. Orange
to red powders, soluble in water. In con-

centrated HjSO^, red to blue solutions are

obtained, which give brown ppts. on dilu-

tion.

Applicaticm.—Direct cotton colours, which
dj'e cotton reddish-orange to }-ellow from a
salt bath.

MIKADO YELLOW, v. above.

MILLING BLUE (K.). An azine deri-

vative. 1890. Bronze powder, soluble in

water with a blue colour. Concentrated

HaSO^, blue -green solution; on dilution,

blue.

Application.—A mordant dje, giving blue

shades on chrome-mordanted u-ool.

MILLING GREEN (D.). 1893. An acid

colour, gi\'ing bluish-greens on v:ooL

MILLING GREEN, S{L.). 1898. An acid

dye, producing very fast colours on u'ool.

MILLING ORANGE (D.). An azo dye.

Saiicylic acid.
Amidoazo benzol disnl-

phonic acid

Red -brown powder, giving an orange -red
solution in water. Concentrated HjS04,
violet solution ; on dilution, greyish-yellow

ppt.

Application.—An acid mordant dye. Dj'es

chrome-mordanted wool orange-red.

MILLING RED B, FFG, G, FR, R
(C). Mark G. Red powder. Aqueous and

alcoholic solution, j-ellowish- scarlet. Con-
centrated HjSOi, purple solution ; on dilu-

tion becomes scarlet.

Application.—Acid mordant colours. Dye
direct from acid bath or on chrome -mor-
danted wool, giving bright red shades.

MILLING SCARLET (Br.S.) v. Acid and
Milling Scarlet.
MILLING YELLOW (D.) v. Mordant

Yellow (B. ).

MILLING YELLOW (C.) is a mon-
azo dye.

Application.—An acid colour. Dyes un-
mordanted wool bright yellow.

MILK OF LIME v. Calcium Hydroxide.
MIMOSA (G.). Obtained by the action of

ammonia upon diazolined primvlinc. 1890.

Yellowish-brown powder, soluble in water.

In concentrated H2S04, yellow solution.

Application.—A direct cotton colour. Dyes
cotton j'ellow from a salt bath.

MINERAL OILS v. Lubricating Oils.

MINIUM V. Lead Tetroxide.
MORDANT DYES. The common charac-

teristic of these dyestufis is their ability to

form, with metallic oxides, insoluble lakea

which can be fixed on the textile fibres ; but
in other respects they diiier greatly in their

behaviour. Some cannot be dyed at all with-
out the aid of mordants, and cannot be
considered as true colours, but rather as

colouring principles which yield the coloured
body only in combination with metallic oxides.

Of these substances some produce, with tlie

different oxides, one colour onl}', or at most
various shades of a colour ; others yield a great

variety of colours (e.g., alizarin). Others,
again, are more or less capable of dyeing the
textile fibres without mordants

—

e.g. , alizarin

bine, alizarin yellow, the. , and cloth red.

Tlie mordant dyes may be divided into

the following classes:— (a) Alizarins, (b)
Derivatives ofpyrogallol, (c) Azo compounds,
(d) Nitroso compounds.
The first class, comprising the alizarins,

contains the double ketone group -! ^q V

as chroniophor, and, as auxochromous groups,

two hydroxyl molecules (OH groups) in ortho-

position to each other, one of them being in

orthoposition to one of the CO groups.
The second class consists of derivatives of

pyrogallol (or gallic acid), whicli also contain

two or more hydroxyl molecules in ortho-

position to the chromophor. Coerule'in may
also be included among the members of this

class.

The third class consists of azo compounds,
which are either derivatives of salicylic acid,

or of naphthol sulphonic acid, or of substances
of unknown chemical constitution {e.g. ,piatent

fiistin).

The fourth and last class consists of nitroso

compounds and others of analogous eonsti-
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tntion. These sabstances differ chemically
And tiDctorially from the preceding classes.

«. Dabk Gkeek.
The mordant dyes are used in dyeing and

printing cotton, linen, wool, and silk, and
are employed in constantlj- increasing quan-
tities on account of the great fastness they
exhibit to soaping and milling. As a rule,

the}' are very fast to light and resist well
most chemical agents, such as sulphur di-

oxide, chlorine, acids or alkalies ; in short,

they are among the fastest colours known.
It will be noticed that most of the natural
colouring matters which are distinguished for

fastness are mordant colours

—

e.g., logtcood

and fuetic. Indigo in common with some
artificial dyestuffs, such as indophenol and
anUine black, form exceptions to the rule

that fast colours are mordant colours.

Dyeing with mordant dyes is accomplished,

as a rule, by one of two methods :—(1) Mor-
danting; (2) dyeing (mordanting and dj'eing

method). Both operations may, in some
cases, be combined in one bath (single-bath
method), while sometimes their onier is in-

verted by first dyeing or " slutting," and
subsequently fixing or "saddening" with the
mordant {dyeing and saddening method).

Various seaquioxides, principally those of

aluminium, chTomium, and iron, and stannou*

and stannic oxides, are used as mordants,
oxides of other metals being of minor im-

portance. Chromic oxide is the mordant
employed with the greatest number of these

colours, while aiuminium oxide yields the most
brilliant shades, as, for example, "Turkey-
red." The principal mordant for the nitroso

compounds ia feme oxide; for other colours

it is not frequently used, except for the pro-

duction of very fast shades of violet, with
the aid of alizarin.

Most mordant colours can be mixed and
dyed in the same bath, provided they are

fixed by the same mordant ; colours requiring

different mordants cannot with advantage bo
used for the production of mixed shades in

one bath.
The mordant dyes frequently behave as

mordants towards the basic colours, the latter

being sometimes used to brighten or to shade
a mordant colour, either by adding the basic

colour to the dye bath or by subsequent
topping.
Tne mordant colours, which are readily

soluble in water and are sold in the form of

powder, are added to the dye-bath in the

MORDANT DYES (For Names of Makers see Alphabetical Description of Colours).

Reds.

Alizarin (various marks).
Alizarin Bordeaux.

„ CardinaL
,, Maroon.
„ Powder S, 3S, WS,

&c.

,, Purpurin.
Anthrapurpurin.
Chrome Bordeaux.

„ Red.

,, Rubine.
Flavopurpuriu.
Purpurin.

Oranges.
Alizarin Orange.
Diamond Orange.

Yellows.

Alizarin Yellows.
Anthracene Yellows.
Azochromine.
Chrome Fast Yellow 2 G, G,

R.
YeUow B.

Diamond Flavin.

Yellow B, G, R.
Flavazol.

Fustine.
Galloflavin.

Gambine YeUow.
Milling YeUow.
Mordant Yellow 0, R.
Prague Alizarin YeUow.
Resofla^^n.

Greens.

Acid Alizarin Green.
Alizarin Cyanin Green.

,, F^rk Green.

,, Green B,G,SW.
„ Viridine.

Coerulein A, B, S, S W.
Dark Green.
Gambine B, R, Y.
Naphthol Green B.

Blues.

Acid Alizarin Blue 2 B, G R.
Alizarin Blues.

„ Cvanins.

,, l)ark Blue.

Indigo Blue SW.
,, Sappliirole.

Anthracene Blues.

Dark Blue W.
BrilUant Alizarin Blue G, D,

R.

11 11 Cyanin G.
Celestine Blue.

Chrome Blue.

Chromocyanine.

Delphin Blue.

GaUamine Blue.

Phenocyanine B, R, TV, TB.

Violets.

Alizarin Heliotrope R.
AzogaUein.
Chrome Prune.

,, Violets.

Gallein.

GaUocyanin.
SoUd Violet.

Blacks.

Alizarin Blacks.

Cyanin Black G.
Anthracene Acid Black LW,

ST.
„ Chrome Black,

F, FE, 5B.
Diamond Blacks.

Browns.
Alizarin Browns.

„ Red Brown.
Anthracene Acid Brown B,

O. X, R.

,, Browns.
Chrome Browns.
Diamond Browns.
RufigaUoL
Sulpoamin Brown.
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solution. With the exception of the biuul-

phite compounds, they may be dissolved in

boiling water. The latter, however, are de-

composed by hot water, so that the water
for this purpose should be cold, or, at most,

lukewarm. Many of the mordant colours

are sold as "sparingly soluble" pastes; these

are mixed with a little water, and passed,

through a fine sieve, into the dye-bath ; they
are thus in a state of fine division and gradu-
ally dissolve in the dye-liquor.

MORDANTS. This terra is often errone-

ously used to designate anj' substance other
than the colouring matter itself, which is

used in the dye-bath. Thus the sulphuric

acid and sodium sulphate employed in the
acid dye-bath are bysome termed "mordants,"
but this is a misuse of the term, which should
indeed be confined to those substances which
combine with the colouring matter employed
and form an integral part of the colour as

fixed on the material.

Mordants are not by any means invariably

necessar}', many dyestuffs being capable of

fixing themselves upon some or all textiles

without their intervention. Thus the acid,

basic, and direct cotton dyes all dye wool
without the aid of mordants, but the mordant
dyes do not possess this property, and must
be used in conjunction with mordants what-
ever the nature of the fibre to which they
are applied. The basic dyes, however, which
dye wool direct, must be used along with
mordants in cotton dyeing.

It will thus be seen that the necessity for

the use of a mordant depends partly upon
the nature of the colouring matter and partly

upon the fibre under treatment.

There are two distinct classes of mordants,

differing entirely in their chemical character.

The metallic mordants are used in conjunction

with dyes which contain in their molecule

either hydroxyl (OH) or carboxyl (COOH)
groups, while the acid mordants (of which
tannic acid is much the most important) are

employed with the so - called basic colours

which are amidic in character.

The group of "mordant dyes," for which
metallic mordants are essential, includes most

of the natural colouring matters, such, for

example, as logwood, madder, fustic, and
cochineal, the chjef exceptions being indigo,

orchil, and turmeric. To this group aXa/i

belongs the important class of artificial dyes

known as the "alizarin" dyes, as well as

others (v. Mokdant Dyes).

The metallic mordants chiefly used are

salts of chromium, iron, aluminium, tin,_ and
copper, although compounds of zinc, nickel,

cobalt, uranium, and other metals are em-
ployed for special purposes. The table below

gives a risumi of the particular metallic salts

commonly used in wool, silk, and cotton

dyeing.

The function of the metallic mordants is

not merely to fix the colour on the fibre, but

also to aid in its production. Most of the

metallic mordants and all the mordant dyes

are coloured substances, but the colour of

the bodies has nothing whatever to do with

Mordants Emplotbd fob the Duterbnt Fiekes.
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the colour of the new compound which is

formed on the fibre. For example, bichro-

mate of potash is orange coloured and log-

wood is brown, but the colour produced on
the fibre is blue or black. Again, stannous
chloride is colourless and cochineal dull

maroon, but their combination yields a bril-

liant scarlet. The ultimate colour also

depends quite as much on the nature of the
monlant as on the colouring matter ; e.g.,

cocliineal with iron mordant produces a
purplish-grey or black.

Ine acid mordants are of less impor-
tance. Practioallj' they are only empluyed
in the fixation of the basic dyes on cotton,

and partake indeed more of the character of

fixing agents than of true mordants, since

they are essential only to the fixation and
not to the jyroduction of the colour, which as

fi:fed upon the fibre is almost identical in

colour with the dyestuff itself.

Tannic acid is the chief acid mordant
{v. Tannin Matters and Tannic Acid).

Ohio acid, soap, and siilphated oil are also

used.

MORDANT YELLOW (B.). MordaiU
yilloic O lU.), Chrome yellow D (By.), Milling

ydloto (D.), Anihracene yellow BN (C.). An
azo dye.

Bcta-naphthylamine _ Salicylic acid.
sulpliomc acid Br '

1890. Yellow powder, soluble in water with
a yellowish -red colour. In concentrated
H.j!^*.)^, orange-red solution, which, on dilu-

tion, precipitates reddish-grey flocks.

Apjilicatinn.—An acid-raordant dye. Dyes
chrome-mordanted wvol yellow.

MORDANT YELLOW R (B.). 1897. A
eoiiiiwliat redder shade than the above.

MORIC ACID V. FcsTic (Old).

MORIN V. Fustic (Old).

MORITANNIC ACID v. Fustic (Old).

MOSAIC GOLD v- Stannic Sulphide.
MUNJEET is the root of liuhia mnn-

jista (cordi/olia). It is closely allied to

Madder, but is peculiar in that it contains

purpurin only, and on this account produces
somewhat duller and less permanent shades
than m.idder. It is an important Indian
dve.-itutr.

"MUREXIDE. Naples red. Aii obsolete

red l)asic dye, obtained by the action of

nitric aciil on guano, and sulisenuently treat-

ing' tbf product with aniiuc>nia.

MURIATE OF AMMONIA v. Ammonium
Chloride.
MURIATE OF IRON i'. Iron (Ferrous

CllI.oKiriK).

MURIATIC ACID v. Hydrochloric Acid.
MUSCARINE (D. & H.). Ca7ti/xinvUn

(Ber. ). An oxazine derivative. Chloride of
dimetliylphaiyl para - ammonium fietaoxy-
napfithoxazine. 1885. Brownish - violet

powder, slightly soluble in cold water. In
concentrated H.^SO^, bluish-green solution,

which becomes first blue, then violet, and
finally gives a violet ppt. on dilution.

Application.—A basic colour. Uyes tanniu-

mordantid coltoii blue.

MYRABOLAMS. These are, perhaps,
more largely used in cotton dyeing tlian any
other form of tannin. They are the fruit of

several species of Ttrmina/ia, growing prin-

cipally in China and the East Indies. I'hey

are imported in the dried condition, and are
extremely hard and tough, browii in colour,

and about an inch long. The stone in the
interior of the fruit, which constitutu.-* ii)>out

25 per cent, of the weight of the fruit, con-
tains little tannin, but the whole fruit, when
ground together, averages 25 to 40 per cent.
The principal tannin in mj'rabolams is ellagi-

tannic acid, and there is also present a con-
siderable amount of yellowish-brown colouring
matter, which is still more objectionable than
the sumac colouring matter as a basis lor pale
shades.

MYRTLE GREEN v. Dark Green.

N
NANKIN YELLOW v. Iron Buff.
NANKIN YELLOW v. Piiosphine.
NAPHTHALENE, C,„H,, occurs in coal

tar. It erystalli.ses and sublimes in colourless
glittering laminie ; melts at 79° C, and boiU
at '218" C. It possesses a peculiar smell.
Naphthalene is insoluble in water, sparingly
soluble in cold alcohol, and freely soluble in
ether or hot alcohol. It evolveslargc quan-
tities of dense black smoke when burning in
the air.

NAPHTHALENE BLUE B 1 ,o„q
(M

)
I

'''°'''

NAPHTHALENE GREEN f
^/'^ ^^f*

V, concentrated (M.). J
'"" ^°°^-

NAPHTHALENE RED "I v.

NAPHTHALENE ROSE \ Maodala
NAPHTHALENE SCARLET I Ked.
NAPHTHALENE YELLOW v. M.irtics

Yellow.
NAPHTHAZARIN S v. Alizarin Bl.\ck S.

NAPHTHAZINE BLUE (D.) (M.). An
azine derivative. Soiliiim salt oj'heta-naphthyl
dimtthyl bela-Tiaphthyl sa/ra7ii7ie suljihonic

arid. 1892. Glistening bronze powder,
soluble in water with a blue colour. In con-
centrated HnSO^, blue-green solution, be-
coming blue on dilution.

Application.—An acid colour. Dyes wool
dark blue from an acid Imth.

NAPHTHAZURIN B. 2B. and R (0.).

Basic dyes. Giving navy-blue shades on
tannin-monlanted cotton.

NAPHTHINDONE 2B (C). Brown now-
der. Aqueous and alcoholic solution reddish-
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blue. Concentrated HjSOj, olive-green solu-

tion ; on dilution, reddish-blue.

Application.—A basic dye. Dyes tannin-

aiordanted cotton blue. Used also in calico

printing.

NAPHTHIONIC ACID, CwHaNHj)
(SO:;H), (1 : 4), is the alpha-sulphonic acid

of alpha-naiihthylamine. It was discovered

by Piria, and is prepared by heating alpha-

naphthylamine sulphate (Neville and Win-
ther).

NAPHTHION RED v. Orchil Extkact V.

NAPHTHOCYANINE. An obsolete direct

cotton blue dve.

NAPHTHOL and NAPHTHYLAMINE
COMPOUNDS.
Alpha-Naphthol, C10H7OH, (OH : 1 ).

Alpha-naphthol is obtained by fusing sodium
alpha-naphthalene sulphonate (I part) with
caustic soda (2 to 3 parts) and a little water
at 270° to 300° C. in an iron pot provided
with a mechanical stirrer. The sodium
naphtholate which rises to the surface is

removed, dissolved in water, and decomposed
with hydrochloric or carbonic acid. The
precipitated alpha-naphthol is dried and
purified by distillation.

Properties.—Alpha-naphthol crj'staUises in

lustrous monoclinic needles, sparingly soluble

in hot water, but readily soluble in caustic

alkalies, forming salts (naphtholates). It

melts at 94° C, and boils at 278° to 280°. It

has a phenolic odour, and volatilises readily

with steam. It is soluble in alcohol, ether,

chloroform, and benzene. With chloride of

lime it produces a dark violet colour and pre-

cipitate, and likewise with ferric chloride.

f'ses.—Alpha-naphthol is chiefly used in

the manufacture of naphthol yellow. It also

forms the maroon developer in dyeing with
primuline.

E.camination.—Commercial alpha-naphthol
occurs in the form of white crystalline lumps.
Its melting point should be near that of pure
alpha-naphthol. It usuallj' contains a little

beta-naphthol, the presence of which may be
inferred and the amount approximately esti-

mated by comparing the melting point with
that of standard mixtures of pure alpha- and
beta-naphthol. The sample should dissolve

almost completely in caustic soda.

Alpha- Naphthylamine, C„H,NH.,,
(NH„ : 1), is obtained by the reduction of

alpha-nitronaphthalene with iron borings and
hydrochloric acid.

Properties.—It forms flat colourless needles
or plates, melting at 50° C, and boiling at
300°. It is almost insoluble in water, but
readily soluble in alcohol or ether. With
acids it combines to form well-defined salts,

the aqueous solutions of which yield with
mild oxidising agents a blue precipitate of

naphthamein. It possesses a characteristic

and very disagreeable odour.

Uses.—Alpha-naphtliylamiiie is used in the
manufacture of azo dyes, naplithol yellow,
and magdala red. It is also used as a.

hrown developer in the dyeing of primuline
colours.

Examination. — The commercial product
forms greyish-white or brownish crystalline
lumps. Its melting point should be very nearly
the same as that of tlie pure compound,
and it should dissolve almost completely in.

dilute liydrochloric acid. Small quantities-
of naphthalene are usually present, the pro-
portion of which can be determined by dis-

tilling a large quantity of the sample with
excess of hjdrochloric acid in a ciu'rent of
steam, extracting the distillate with ether,,

and, after drying the etlierial solution,
evaporating and weighing the residue.

Alpha-Naphthol Sulphonic Acid (N.W.),
(CjoHg) (OH) (SO3II), is obtained from naph-
thionic acid, and was first prepared by
Neville and Winther.

This is one of the seven isomeric n-naphthol.
monosulphonic acids, most of which are used,
in colour making.
Alpha-Naphthol Disulphonic Acid (Sch.),

(C10H5) (OH) (SOjH),, is prepared by boihng
the diazo compound of a-naphthylamine di-

sulphonic with water, and is one of ten
isomeric disulphonic acids of a-naphthol.
Dioxy - Naphthalene Sulphonic Acid,

CioHj (0H)3 (SO3H), is obtained by heating
alpha-naphthol disulphonic acid (Sch.) with
caustic soda.

Alpha-Naphthylamine Sulphonic Acid
(L.), Ci„H|5 (NHo) (SO,,H), was discovered by
Laurent, and is one of seven isomeric acids.

Alpha-Naphthylamine Disulphonic Acid,
Ci„H5(NH„)(S03H)2. Prepared by the action

of fuming sulphuric acid on alpha-naphthyl-
amine, and is a mixture of several isomeric
compounds.
Beta -Naphthol, C]oH7(OH); (OH : 2), is

obtained analogously to alpha-naphthol by
fusing beta-naphthalene monosulphonic acid

with caustic soda. It crystallises in colour-

less, glittering laminae, melts at 122° C, and
boils at 286° C. It is sparingly soluble in

hot water, readily in alcohol and ether.

The aqueous solution becomes greenish on
addition of ferric chloride. Beta-naphthol
also resembles the phenols in forming salts

(naphtholates), and dissolving in caustic

soda.

Verhassel * gives the following test for

distinguishing a from /3-naphthol.

The azo compounds of beta-naphthol are

essentially different from those of alpha-

naphthol. They possess in the non-sulphon-

ated state a slightly basic character, and
containing no hydroxyl group, are not soluble

in caustic soda.

*Chem. Sews, vol. Ixvi., p. 220.
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naphthol sulphonic acid. 1879. Orange-

yellow powder, soluble IB water. In con-

centrated H0SO4, light yellow solution ; on
dilution, slightly greener. Deflagrates on

heating.

Ajjplication.—An acid colour. Dyes wool

or silk greenish-yellow from an acid bath.

NAPHTHOL YELLOW RS (By.) v.

Brilliant Yellow (Sch.).

NAPHTHYLAMINE COMPOUNDS v.

Naputhol.
NAPHTHYLAMINE BLACK 4B (C).

Black powder. Aqueous and alcoholic solu-

tion, reddish -blue. Concentrated H2SO4,
greenish-blue ; on dilution, becomes blue.

Application.—v. Naphthtlamine Black
D.
NAPHTHYLAMINE BLACK 6 B (C.).

Violet - black powder. Aqueous solution,

bright blue ; alcoholic solution, reddish-blue.

Concentrated H3SO4, bluish-green; on dilu-

tion, becomes reddish-blue.

Application.—v. Naphthtlamine Black
D.
NAPHTHYLAMINE BLACK D (C. ). An

azo dj'e.

Alpha-naphthyl-^^lp^-'^P^i^y^'^'^'''^^-
amine ^Alpha-napfUhylamine di-

svlphonic acid.

1888. Black powder, soluble in water, with
a violet-black colour. In concentrated HjSO^,
greenish-black solution ; on dilution, first

greenish-blue solution, then violet ppt.

Application.—An acid colour. Dyes wool
blue-black from an acid bath.

NAPHTHYLAMINE BROWN (B.). Fa»t

broicn N (B.), Azo broun (M.), Chrome
broum R O (M.). An azo compound.

Naph,thionic acid — Alpha-naphthol.

1878. Brown powder, giving a yellowish-

brown solution in water. In concentrated

HnSOj, violet solution ; on dilution, magenta-
red solution.

Application.—An acid colour. Dyes wool
orange-brown from an acid bath. If oxidised

with bichromate of potash after dyeing, the
colour is fast to alkalies and acids.

NAPHTHYLAMINE RED (D. & H.) v.

Magdala Red.
NAPHTHYLAMINE YELLOW (K.) v.

MARTirs Ykllow.
NAPHTHYL BLUE (K.). A sulphonated

form of Milling blue (K.). An acid colour,

dyeing silk violet-blue with red fluorescence.

Fast to light.

NAPHTHYL BLUE 2B (B.). An azo

dye.

Benzoyl amidonaphthol
Orthodiamido di- / sulphonic acid.

phenicacid
Benzoyl amidonaphthol
ndphonic acid.

1890. Dark blue soluble powder. In con-

centrated H2SO4, bright blue solution; on
dilution, violet ppt.

Application.—A direct cotton colour. Dyes
cotton pure blue from a salt bath.

NAPHTHYL BLUE BLACK N (C).

Brownish-black powder. Aqueous solution,

reddish - blue ; alcoholic solution, slightly

bluer. Concentrated H2S04, bluish -green

solution ; on dilution, becomes reddish-blue.

Application. — An acid dye. Gives dark
navj'-blue shades on wool.

NAPHTHYLENE BLUE R cpyst. (By.)

V. New Blue B.
NAPHTHYLENE RED (B.). An azo dye.

^Naphthionic acid.
Diamido noM«^«ne<jvrap;((Aic.mc acid.

1886. Brownish-red powder, giving a red

solution in water. In concentrated HjSOi,
blue solution ; on dilution, blue-black ppt.

Application.—A direct cotton colour. Dyes
cotton red from an alkaline bath.

NAPHTHYL VIOLET (K. ). An acid dye.

NAPHTORUBIN (By.) (M.) v. Palatinb
Red (B.).

NAPLES RED v. Murexide.

NARCE'iN (D. & H.). A hydrazo com-

pound obtained by combining azobenzene

svlphonic acid with beta-naphthol and treating

the product with sodium bisulphite. 1879.

Reddish - yellow powder, easily soluble in

water. Iii concentrated H2SO4, yellowish-

brown solution, which evolves sulphurous

acid on dilution and warming.
Application.—An acid dye. Dyes wool

orange from an acid bath. Used in wool

printing.

NATURAL COLOURING MATTERS.
Colouring matters, or, more correctly speak-

ing, the colouring principles from which they
are derived, are very widely distributed in

the vegetable kingdom. Very few natural

colouring matters were, however, practically

employed in dyeing, even before the com-
petition of the coal-tar colours relegated

many of them to the museum. The follow-

ing short list almost exhausts them.

Natubal Dtestuits in General Vsb
PEIOB TO 1860.

Logwood. Old Fustic.

Madder. Weld.
Peachwood. Quercitron Bark.

Camwood. Young Fustic.

Barwood. Persian Berries.

Saunderswood. Catechu.
Cochineal. Turmeric.

Indigo. Sumac and Gall Nuts.
Orchil and Cudbear.

Each of these will be found described under
their respective names.
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A few others were employed for special

purposes—such as, aimatto, safflower, bar-

berry bark, green ebony, saffron, Ac.—but

making due allowance for these, it is evi-

dent that the total number was extremely

small.

'I'he development in this respect has, more-

over, been very slow, as is shown by the

following list of

DyKSxnws in Usb ik Europe in 1600.

Indigo.
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RM, MM (K.), Phenylene blue, Naphthol
blue if, Meldola's blue.

Dark violet glistening powder, which is

excessively irritating to the mucous mem-
brane. Soluble in water with a violet-blue

colour. In concentrated H^SOj, dirty green

solution, which becomes blue on dilution.

ApplkatioH.—A basic colour. 1 )ye3 tannin-

mordanted cotton very fast indigo-blue.

NEW COCCIN (Ber.) (M.) v. Cochineal
Red A (B.).

NEW COCCIN R (Ber.) v. Crystal
Scarlet 6 R (C. ).

NEW FAST BLUE F (By.). Brownish

Eowder. Aqueous and alcoholic solution,

right blue. Concentrated HjSOj, olive-

green solution ; on dilution, becomes reddish-

blue.

Application.—A basic dye, producing navy
blue shades on tannin-mordanted cotton.

NEW FAST BLUE H (By.) A similar

colour, producing somewhat redder shades.

NEW FAST GREEN 3 B (L.) v. Victoria
Green 3B(B.).
NEW FAST GREY (By.). Black pow-

der. Aqueous and alcoholic solution, reddish-

blue. Concentrated HjSOi, reddish-blue
;

on dilution, becomes violet.

Application.—A basic dye. Gives reddish-

grey shades on tannin-mordanted cotton.

NEW GREEN (M.). A diphenyl naphthyl
carbinol derivative. Diinethyl diamido-
naphthyl diphenyl carbinol hydrochloride. A
basic green <\\e used in calico printing.

NEW GRfiEN (By.) v. Malachite Green.
NEW GREY (By.) v. Methylene Grey

(M.).

NEW MAGENTA (M.). Iso rubin CBer.).

A dimethyl derivative of rosaniUne hydro-
chloride (ordinary magenta). Triamido tri-

tolyl carbinol hydrochloride. 1889. Green
powder, slightly soluble in cold, easily in

not water, with a magenta colour. In con-

centrated H2SO4, yellow solution, which on
dilution becomes bright red.

Application.—v. Magenta. New magenta
gives somewhat brighter and bluer colours.

NEW METAMINE BLUE M (L.) v. Meta-
mine Blue.
NEW METHYLENE BLUE G G (C). An

oxazine derivative obtained by action of

dimethylamine upon New blue R and subsequent

oxidation. 1890. Differs from methylene
blue in not containing sulphur. Greenish-
grey powder, soluble in water with a blue

colour. In concentrated H^SOj, reddish-

brown solution, which on dilution becomes
first green then blue.

Application.—A basic colour. Dyes wool
or tannin-mordanted cotton greenish-blue.

NEW METHYLENE BLUE N (C). A
thiazine derivative. Diethyl tolu-hionine

hydrochloride. 1891. Metallic-looking cry-

stalline powder, soluble in water with a blue

colour. In concentrated H3SO4, yellowish-
green solution, which becomes bright blue
on dilution.

Application.—A basic colour. Dyes wool
or tannin-mordanted cotton bright blue.

NEW METHYLENE GREY B and G
(M.) V. Methylene Grey.
NEW PATENT BLUE (By.). Similar to

Patent Blue (q.v.).

NEW PHOSPHINE G (C). An azo dye.

Amidobenzyl dimelhylamine — Resorcinol.

1890. Bro%vnish-red powder. Aqueous solu-

tion, bright yellow ; alcoholic solution, red-

dish-yellow. Concentrated H2SO4, brown-
ish-yellow ; on dilution, light yellow.

Application.—A basic coXour. Dyes leather

or tannin-mordanted cotton, orange-brown.

NEW PINK V. Phloxin P.

NEW RED L (K.) v. Poncead 3RB
(Ber.).

NEW RED (L.). An azo dye.

^Salicylic acid.
Orthomtrobenzidine<.^l^f^^^^^^^f^^l^^^.^_

sulphonic acid.

1892. Brownish-red powder, slightly soluble

in cold, easily in hot, water, with a red
colour. In concentrated HJSO4, carmine-red
solution, which becomes yellower on dilu-

tion.

Application.—A direct cotton colour. Dyes
wool red from an acid bath ; dyes chrome-
mordanted wool from a neutral bath ; dyes
cotton from a neutral salt bath.

NEW SOLID GREEN B B and 3 B
(S.C.I.) V. VicTORL*. Green 3B (B.).

NEW VICTORIA BLACK B (By.) v.

Victoria Black B.

NEW VICTORIA BLACK-BLUE (By.).

V. Victoria Black-Blue.
NEW VICTORIA BLUE R (By. ). Victoria

blue R (B.) (S.C.L). A diphenyl naphthyl
carbinol derivative. Ethyl tetramethyl tri-

amidodiphcnyl naphthyl carbinol hydro-

chloride. 1892. Blue powder, somewhat
insoluble in water. In concentrated HjSOj,
brownish - yellow solution, which becomes
bright green on dilution.

Application.—A basic colour. Dyes wool,

silk, and tannin-mordanted cotton, blue of a
redder tone than Victoria blue B.

NEW YELLOW (By.) v. Orange IV.

NEW YELLOW L (K.) v. Acid Yellow
(Ber.).

NICKEL, Ni = 59. Nickel occurs as the

sulphide in combination with arsenic as

nickel-glance, NiAsS. The metal has a silver-

white colour, and is very hard and takes a
fine polish. It is not altered on exposure to

the air, and is employed as a coating for

iron, &c. (nickel plating), to preserve these

substances from rust and the action of acids.

It dissolves with difficulty in dilute hydro-
Iti
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chloric and sulphuric acid, bul <;asily in

nitric acid. Acetic, tartaric, oxalic, and
citric acid have very little effect on nickel

unless in contact for a considerable time.
Caustic soda when melted in nickel vessels

does not attack them. Nickel is a consti-

tuent of certain alloys

—

t'j., German silver,

and nickel coins are in use in several coun-
tries. Apparatus for laboratory purposes

—

viz., tongs, spatulas, &c., are often made of

nickel.

Nickel Acetate, Ni(CjH3 0j)j, is a crys-

tiUine salt. When used as a mordant it

gives uneven results. The addition of 2 per
cent, sodium hydrate causes the immediate
fixation of nickel oxide.

Nickel Aceto-Sulphate. Ni^^O, (CJIjO),.
C. Gros - Renaud * has recommended this

salt (prepared from solutions of nickel sul-

phate and lead acetate) and the aceto-nitrat*

for printing. This compound, similarly to

the nitrate, sulphocyanide, and nickel ammo-
nium chloride, is difficult to crvstallise.

Nickel Aceto -Nitrate, NiN'Oj(C^jO,), U
formed by mixing nickel sulphate, lead nitrate,

and lead acetate in equivalent proportions.

Njckel Hydroxide. Ni(OH)„ is obtained
as an apple-green precipitate, on addition of

caustic potash or soda to the solution of a
nickel salt ; an excess of the precipitant does
not re-dissolve the hydroxide. It is sbghtly
soluble in water, and dissolves in ammonia
with a blue colour. It is stable in the air,

and dissolves readily in sulphuric, nitric, or

hydrochloric acid to form nickel salts. An
ammoniacal solution of nickel hydrate is used
for dissolving silk in the analysis of textile

fabrics.

Nickel Sesquioxide, Xi. 0„ is a black
powder, which dissolves in hydrochloric acid
with evolution of chlorine and formation of

the same chloride as is obtained from the
preceding nickel oxide.

Nickel Salts are derived from nickel

monoxide, and are prepared by the action

of acids on the oxides or on the carbonate.

They possess a peculiar apple-green colour

;

many of them are soluble in water.

Nickel Sulphocyanide, Ni(CNS)j, is pre-

pared from barium sulphocyanide and nickel

sulphate. With ammonia it forms a blue
solution and deposits crystals. This salt is

readily absorbed and fixed by the fibre.

Nickel Sulphate, Ni-SO, + 7Hj,0, crystal-

lises in green rhombic prisms. It is formed
by dissolving nickel or oxide of nickel (NiO)
in sulphuric acid.

The double ammonium salt, (NHj)^O0
NiSOj-feHjO, is formed by adding ammo-
nium sulphate to the concentrated acid soln-

tion of the preceding compound. It crystal-

lises well. It is used in nickel-plating.

Gros-Renaud fixes nickel salts by treaUng
•Joum. Soc. Clum. Ind., letS, p. 367.

th« goods with 6 per cent, neutralised Turkey-
,
red oil, dr\-ing, and passing through a bath

I of nickel sulphate, hanging a short time,

!
washing, and dyeing with alizarin colours.

I

Gallein, gallocvanin, and coeruleln gave good
1 results, a finaf soaping producing fast, pure,

I

and brilliant shades.

I

Liechti and L'lrich * have studied the mor-
{
danting properties of various nickel salts

I

on cotton. They succeeded in fixiug them
I either by first impregnating the material
with a nickel salt and subsequently passing
it through soda, or bv first mordanting with
Turkey -red oil anci subsequently with a
nickel salt. Many of the nickel salts crys-
tallise in the fibre and lose their acid very
slowly, hence they are little suitable for
mordanting. The iiest results were obtained
with the chloride, the nickel - ammonium
chloride, the nitrate, the nitrate - acetate,
and sulphocyanide ; while the sulphate and

, acetate are less ser%iceable, owing to their
great tendencv to crystallise. These authors

1 recommend tlie nickel -ammonium chloride
for dyeing, and the nickel nitrate-acetate for
printing, to produce pure colours in light
shades. The only use made of the nic-kel

salts in dyeing or printing is for the fixation
of the nitroso - colours, such as dinitroso-
resorufin, &c.
W. M. Gardner t has studied the behaWour

of nickel sulphate and cobalt sulphate as
wool mordants. He found that these salts

are fixed best without any oxalic acid, tartar,
or other acid being added to the mordanting-
bath. The salts apparently do not offer

advantages over the iron salts, which they
resemble in their tinctorial character.

Nickel forms two oxides — the monoxide
(NiO), and the sesquioxidt (Ni,0,) ; the former
of these gives rise to nickel hydroxide and to
the Drdinarv nickel salts.

NICHOLSON'S BLUE (Br.S.) r. Alk.uj
Blve.

NIGHT BLUE (B.) (S.C.I.). A diphenyl
naphthyl derivative closely allied to Viciorta

blue. Tolyl letra- ethyl triamido diphenyl
naphthyl carbinol hydrochloride. 1883. Violet
powder with bronze lustre, soluble in water
with a violet-blue colour. In concentrated
H^Oj, yellowish-brown solution, which on
dilution becomes green and then blue.

Application,—A basic colour. Dyes tcool,

lilk, or tannin - mordanted cotton greenish-
blue of verv pure tone.

NIGHT GREEN r. Iodise Gkek>.

NIGRAMINE (Noetzel). Closely allied to
M'thyl'.n: jrty. Dyes tannin - mordanted
coital blue-grev.

NIGRANILINE v. Asiline Bl-^ck.

NIGRISIN (P.) c. Methvlese Grkt.

* /ourn. Sec Dyen and Cti., IS87, pi>. 81, tl.

tJMd., 18S0kp.3S.
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NIGROSIN (SOLUBLE IN SPIRIT)
«. Isi>rLiNE (Soluble is Spirit).

NIGROSIN (SOLUBLE IN WATER)
f. IXDULISE.
NILE BLUE A (B.) (By.). An oxazine

colour. Diethyl phenyl ammonium, amido-
naphthoxazine sulphate. 18S8. Bronzy-green
crystalline powder, soluble in water. In
concentrated H^SOj, 3-ellow solution, which
becomes green and then blue on dilution.

Application.—A basic colour. Dyes tannin-

mordanted cotton blue.

NILE BLUE 2 B (B.). Similar to the
above. Diethyl benzylpara-ammoniwm amido-
naphthoxazine chloride. 1891. Greenish crys-

talline powder, soluble in water with a green-

ish-blue colour. In concentrated HjSOj,
brownish-red solution; on dilution, violet

ppt.
Application.— i'. Nile Blue A.
NILE BLUER (B.). 1889. A somewhat

redder brand.

"NITRATE OF IRON" r. Irox (Ferbic
Sclphate).
NITRATES V. Nitric Acid.
NITRE r. Potassium Nitrate.
NITRIC ACID, HNO3, Aqua fortis.

Preparation.—Nitric acid is prepared by
decomposing sodium nitrate by means of

sulphuric acid in cast-iron retorts. The
amounts of the ingredients must be such that
the following reaction takes place :

—

NaNOj + H2SO4 = HNO3 + NaHSOj.

An excess of sulphuric acid is always used so
that the normal sodium sulphate (NajSOj)
-H-hich is difficult to remove from the retorts

is not formed. The stills are heated by
means of fires placed beneath them. The
acid fumes which are evolved are condensed
by passing through a series of earthenware
jars, the liquid which collects being run into

stone bottles from time to time.
Impurities.—The impurities in nitric acid

obtained as above are hj-drochloric acid,

chlorine, sulphuric acid, sodium sulphate,
nitrogen peroxide, iodic acid, and iron. In
order to remove these impurities the crude
acid is distilled in glass retorts, three fractions

being taken—1 contains the volatile impuri-
ties, viz. :—chlorine, hydrochloric acid, and
oxides of nitrogen ; 2 contains nearly pure
nitric acid, and forms the bulk of the dis-

tillate ; 3, the residue, contains the non-
Tolatile substances mentioned above.

Properties.—Pure nitric acid has a specific

gravity of 1'53. It is a colourless liquid,

which fumes in the air. On heating to a
moderate temperature, the acid turns darker
and decomposes to some extent, oxygen and
nitrogen tetroxide (NjOi) being evolved. At
86' C. the liquid boils and distils. An acid
containing 68 per cent. HNO,, and having a
specific gravity of 1-41, distils without de-

composition. Nitric acid has a strong
oxidising action ; fuming nitric acid, which
contains oxides of nitrogen in solution, being
very powerful in this respect. This latter

substance is prepared by distilling nitric acid
with sulphuric acid. Nitric acid can be freed
from fumes of oxides of nitrogen by blowing
air through.
Most organic substances are more or less

attacked by nitric acid ; many substances

—

e.y., sawdust, straw, &g.—ignite when thus
treated ; turpentine and alcohol explode in

Specific Gravity of Nitric Acid at 15° C,
Compared with Water of 4° C. , and
Reduced to Vacuum (Lunge and Rey.)

Degrees



244 NITRO-HYDROCHLORIC ACTD.

coiitact with the acid. The concentrated
Bcid when dropped on the skin causes deep
wounds, which heal verj- slowly. Many
8ul)stances turn yellow in contact'with the
aa<l

: wool, silk, and feathers are thus
affected. Nitric acid dissolves all metals
except gold and platinum, producing salts,
called nil,(Ue«, and evolving o.\i<les of nitro-
gen. \ cry dilute solutions of nitric acid are
reduced by metals to ammonia, no gases beine
given off.

° °

Many non-metals, as, for example, carbon
phosphorus, and sulphur, are oxidised by
mtric acid, the corresponding acids being
formed. Indigo solution is decolourised by
nitric acid. Commercial nitric acid is yellow
in colour, owing to the presence of" lower
oxides of nitrogen, the impurities mentioned
above being also present. Its specific gra\-it

v

IS 1-35 to 1-44, and it is frequently known lU

Fuminy nilric add is prepared by distilling
aqua fortis with excess of sulphuric acid. It
IS a red-brown Uquid containing oxides of
nitrogen, and is a very powerful oxidising

Cse*.—Nitric acid is extensively employed
for many purposes, viz. :—in the manufact"ure
ot sulphuric acid, coal-tar colours, nitro-
glycerin, in the preparation of certain mor-
dants, &c.
Aqua Fortis is impure nitric acid which

contains a considerable amount of the lower
oxides of nitrogen. The ordinary commercial
nitric acid is also frequently called a<iua fortis.

The strength of nitric acid is determined
by acK inietnc titration, or by the hydrometer
(see table, p. 243)

p N1TR0-&YDR0CHL0RIC ACID v. Aqu..

g^NIJRO- MURIATE OF TIN -. Ti.v

NITRpPHENINE (Clayton Aniline Co.).An azo dye. '

Paranitraniline — Primuline.
1893 Brown powder, giring a reddish-yellow
BO Mtion in water. In concentrated H,SO.golden yellow solution ; on dilution, ydlow

.j£^"'^*°\~^ ^''^<^* 'cotton colour. Dyes

snv iini^nK x,'^^^'2 ' "LOCTRS ox Cotton.N0N-M(3RDANT COTTON BLUE (Br.S.)
r. Alkm.i Blue \(i (Br S >

NOPALIN ,: Eosiv BN
NYANZA- l?^iiP°J'V- ACID.MBTKV.

azo dye
^ BLACK B (Ber). A primary

Alphanaphthyl-^ Phtnykne diamine.
""""« Amidonaphlhol ijmnnui-

ntij'honic acid.

1S»>. Black powder, insoluble in cold water.
Alcoholic solution, reddish - blue. Concen-
trated H, SOj, bright blue ; on dilution
becomes %-iolet.

Ap/Jicalion.—A direct cotton colour. Spe-
cially suitable for wool dyeing.

OAK GALL NUTS i;. G.kll Ni ra.
OENANTHININ (D. 4 H.) ,.. Amaravth.
OIL OF VITRIOL •. Sclphcric Aaa
OILS I'. LrBRRATtNi; Oils
OILS (WOOL) r. OuvEOn..
OLD FUSTIC r. Fistic (Old).
OLEATES .'. Olu-e Oil.
OLEIC ACID, C,rH,5(C00H).
/ re;,nm/ion.—Pure oleic acid can be pre-

pared by saponifying olive oil «ith alkali.
Ihe soap which is formed is decomposed
vnth dilute acid, and the mixture of fattv
acids digested with litharge at a moderate
temperature. Lead oleate is soluble in ether
hence it can be extracted by that solvent!
Ihe etherial solution of lead oleate is acidi-
lied w-ith hydrochloric acid, washed free from
lead by means of water, and the ether driven
off from the oleic acid at a low temperature

Properties. — Oleic acid when pure is a
colourless oil, which solidifies to a white
mass at 4°C. It is decomposed on heating
alone but is volatile in steam. It is in-
soluble in water, but disaolves in alcohol and
in etlier.

(Dleic acid is monolwisic and forms salts
caUed oleates (the salts of the alkalies are
soaps), which are similar to the stearates and
palmitates. The pure acid is not altered
on exposure to the air ; the commercial acid
turns yellow and becomes rancid.

(Jleic acid can be converted into stearic
acid by means of nascent hydrogen,

C„H„Oo + n„ = CisHaC.
Concentrated sulphuric acid dissolves oleic

acKl, the product f)eing aulpho/eic acid, theammonium or potassium salt of which is
calle<l Turkey-red oU.

Oleic acid absorbs bromine, formiuB di-brom stearic acid,
*

C„H„0, + 2Br = C^H^BrjO,.
Nitrous acid converts oleic acid into the

isomeric elaidic acid, which melts at 45° C
^^
Commercial oleic acid is known a.« red

Commercial Oleic Aold, Oleine, Red OU *
IS obtained by subjecting to hydraulic pres-
sure the mixture of fatty acids producel by
the saponification of tallow, paTm oil, and
similar fats. The expressed liquid t^ohni-
cally known as "red oil" contains a coQ-

• A. H. Ailen, Com. Org. Analytu, vol. 11., pt. L
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aiderable quantity of palmitic and stearic

acids, which separate out on keeping the red

oil at a low temperature for some time.

" Oleine " as commercial oleic acid is ire-

quently improperly called, is sometimes a

clear liquid ranging in colour from dark

browTi to pale sherry, while other specimens

are quite pasty owing to the presence of sohd

fatty acids. The specific gravity ranges from

•897 to -905.

Analysis.—Mineral actds are sometimes pre-

sent in sensible quantity. They rarely inter-

fere with its appUcations, but may be de-

tected and estimated by agitating the sample

with hot water and examining the aqueous

The presence of an abnormal proportion of

oridalimi and secondary products of an acid

character is indicated by agitating 50 c.c. of

the oleic acid with 1 c.c. of a 10 per cent,

solution of ammonia and 50 c.c. of water.

Both the oleic acid and the aqueous liquid

should by this means be deprived of any acid

reaction to litmus.
,

The presence of palmitic or stear%c acid

may be detected by saponifying the sample

with alcoholic potash, adding a drop of

pbenolphthalein solution and then acetic

acid drop by drop until the pink colour 19

destroyed. The liquid is then filtered, mixed

with twice its weight of ether, and an alco-

holic solution of lead acetate added. Any

white precipitate may consist of stearate or

palmitate of lead, which may be filtered ott,

washed with ether, decomposed with dilute

hydrochloric acid, and the Uberated fatty

acids weighed. All ordinary commercial

oleic acid will indicate the presence of foreign

fatty acids when examined in this way.

XetUral oils or glycerides will be indicated

by the separation of oily drops, if equal

measures of the sample and of alcohol are

heated to 25° C. for some time, while a pure

acid will give a clear solution when thus

treated. A very delicate test for neutral

oils in oleic acid, consists in dissolving the

sample in hot alcohol, and adding a few

drops of strong ammonia, when mere traces

of glycerides wiU cause a strong turbidity.

The presence of Jixed oils or hydrocarbon

oil can also be inferred from the proportion

of alkali required, when the sample is titrated

in alcoholic solution, using pbenolphthalein

as an indicator. Five grms. of pure oleic

acid will require 35-47 c.c. of semi-normal

caustic alkab, corresponding to 19-9 percent,

of KOH, and a combining weight of 282.

Hence the percentage of oleic acid in the

sample may be found by dividing the per-

centage of KOH required by 0-199. Any

admixture of palmitic acid will increase the

amount of alkali required.

The neutrabsed liquid from the last pro-

cess may be heated on a reversed condenser

for half an hour, and then the excess of alkali

remaining, titrated with semi-normal hydro-

chloric acid until the red colour disappears

(Koettstorfer's saponification process), when

each 1 c.c. of additional semi-normal alkali

used in saponifying the neutral oil will indi-

cate the presence of 0-145 grm. of neutral

fixed oil in the sample. The liquid left after

the second titration may be evaporated with

a further quantity of alcoholic potash, the

residual soap dissolved in water, and the

solution agitated with ether. The etherial

solution is then separated, the alkaline liquid

re-extracted with ether, and the ethenal

solutions, after mixing, agitated with water,

separated, evaporated, and the residual un-

sapmifiable matter weighed.

In the case of an oleic acid obtained by the

distillation of an ordinary fat with super-

heated steam, the unsaponifiable matter or

ether-residue obtained in the last process con-

sists of hydrocarbons presenting the closest

resemblance to those obtained in the lubri-

cating oils manufactured from petroleum and

bituminous shale. Hence no means exist at

present by which an intentional addition of

a moderate proportion of hydrocarbon oil to

oleic acid can be positively detected. The

hydrocarbons normally present in distilled

oleic acid range from 3 to 7 per cent., and

therefore any proportion notably in excess

of the latter figure may be attributed to an

intentional sophistication of the product with

mineral or shale oil. The addition of these

adulterants to oleic acid is extensively prac-

tised, although their presence greatly reduces

the suitability of the oleic acid for greasing

wool during the process of spinning. Any
admixture of hydrocarbon oil reduces the

property of ready saponifiability, for which

the oleic acid is chiefly valued.
,

. , ,

Wool grease and the grease obtained by

treating with acid the soapy liquors in which

wool has been washed are much more impure

articles. Besides the hydrocarbons formed

on distilling such greases, the distilled pro-

duct is liable to contain actual petroleum or

shale products, used in the wool spinning,

either intentionally or as adulterants of other

oils, petroleum employed for antiseptic pur-

poses on the living sheep, and cholesterm and

other unsaponifiable substances contained in

the " suint," or wool fat. Hence, an estima-

tion of the "unsaponifiable matter" in such

low-class oleic acids cannot be regarded as a

reliable indication of the extent to which

they have been adulterated by an actual

addition of hydrocarbon oil. Some indication

of the origin of the unsaponifiable matter

may be obtained by treating it with thrice its

volume of rectified spirit, when the amount

left undissolved may be regarded as indi-

cating roughly the amount of hydrocarbon

oils present, while the cholesterm and anv
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»oli<l alcohols derived from sperm or bottle-

nose whale oil will pass into solution.

Adulteration of Commtrtiai Okie Acid with

Linofeic Acid and its Drawbacla.'—Oleic

acid used for greasing wool preparatory to

Bpimiing is, if adulterated with the fatty

acicls from linseed oil, liable to cause yellow

stripes on the finished fabric, which are not

removable by sulphur stoving, and are visible

even after dyeing in light coloured goods.

The tliread itself appears rough and sticky,

tliere is an increase in waste, and scouring

becomes diHicult. In the manufacture of

candles, linseed oil, owing to the percentage

of solid fatty acid it yields, increases tlie

weight of candle material, whilst the liquid

portions remain mixed with the oleic acid of

tallow.

Oleic and linoleic acid in mixtures may be

distinguished as follows :

—

Linoleic acid is lighter coloured than com-
mercial oleic acid ; its specific gravity is 0'9l"2

to 0919 against 0965. A mixture of the two
acids heated to 50° C. stiffens on cooling ; by
repeated heating and cooling the consistency

of butter is reached.

A thin layer of oleic acid on a piece of

sheet-lead remains almost unchanged for a

day ; admixture of linoleic acid makes it dry
more or less.

Shaken with an equal volume of caustic

snda, a mixture turns intensely yellow ; pure
oleic acid becomes grey.

Impure oleic acid, on treatment with

Poutets' reagent (mercury or so-called elaidin

tests), will be found more or less soft after

twentj'-four hours, according to the percentage

of linoleic acid present ; pure oleicacid becomes
entirely solid, r. Olive Oil (Analysis of).

Liiixtc'l oil is detected in commercial oleic

by Hazurat as follows : — 50 grms. of the

sample are saponified on the water-bath with

dilute alcoholic potash. After evaporation

of the alcohol, the residual soap is dissolved

in 1 litre of water. One litre of 5 per cent,

solution of potassium permanganate is then
gradually added to the soap solution with
constant shaking. In about an hour the

hydrated manganese peroxide is filtered off,

the filtrate acidified with sulphuric acid and
again filtered. The filtrate is next neutra-

lised with caustic potash, concentrated to

about 300 c.c, and again acidified with sul-

phuric acid, a precipitate being thus obtained.

The acid solution, containing the precipitate,

is then agitated with ether.

If the precipitate dissolve in ether, it con-

sisted of pure azelaic acid, C'aHjjOj, and the

sample of oleine is free from linseed oil acids

;

but if the precipitate does not dissolve in

ether, this may"be owing to the jjresence of

these acids. The precipitate is filtered, re-

* Oranval nnJ Valscr, Chein. Zeit., vol. liii., p. 2S.

\JouTn. Soe. Chem. Ind., 1S89, p. Ml.

crystallised several times from alcohol or
water, and decolorise<l by animal charcoal.

After drying in a desiccator, its melting point

is determined. If the latter be above 160' C,
linseed oil acids are present.

OLEINE >. Oleic Acid (Commercul).
OLEIN, TRIOLEIN, lC,8H,o05),C3H,. This

substance, whicli is the glyceride of oleic

acid, is the true olein. It is the principal

constituent of olive oil, and is present in

most non-drying oils, such as coa-liver oil,

lard, tallow, palm oil, &c.

The majority of animal and vegetable fats

and oils consist of the glycerides of oleic,

palmitic, and stearic acids. The two latter

(palmitin and stearin) are solid, olein is a
liquid at temjieratures above 6° C. As a rule,

the fluidit)' of a fat or oil of the above-men-
tioned kinds depends on the percentage of

olein present.

Olein, like the other glycerides, undergoes
decomposition on distilling, acrolein (CjlIjO)

—which has the characteristicsmell of burning
fat—being formed. On exposure to air olein

commences to decompose, becoming '
' rancid.

"

The same reaction is completed when olein is

heated with dilute acids, alkalies, or lime, or

even by the action of steam, free oleic acid

and glycerin being formed. This process is

termed "saponification." The sodium and
potassium salts of the liberated acid are

termed "soaps." Lead oxide also forms a

soap called " lead plaster." The lead plasters

are used as mordants for the eosins, 4c. The
fibre is first treated with soap solution, and
then passed through a solution of a lead

salt.

OLIVE OIL is extracted from the ripe

fruit of the olive tree, which flourishes in

Southern Europe.
Preiiaration.—The oil obtained b3- grinding

and pressing the olives is the best quality,

and is largelj- used as an article of diet. The
residual mass, termed marc, yields, on treat-

ing with hot water and applying pressure, a

second qualit)' of oil. which is of a 3-ellow

colour. Carbon bisulphide is employed to

extract the remaining oil from the pasty
residue. This is an inferior product, having

a brownish- or greenish-yellow colour anil

possessing an unpleasant odour.

Pro]«ilie3.—The specific gravity of olive

oil fluctuates between 0-914 and 0'91" at 15°

C, but that of hot pressed oil, in which the

amount of palmitin and stearin is large, may
rise to 0-925.

Olive oil consists of about 72 per cent, olein

(the triglyceride of oleic acid), the remainder

being palmitin and stearin. The two latter

substances are deposited almost completely

at 0° C, and may then be separated from the

olein by pressure. Olive oil does not dry on
exposure to the air, but grailually becomes

rancid, oleic acid being liberated.
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If the oil be boiled with acids or treated

with steam, the same reaction takes place.

C3H5(Ci8H3302)3 + 3HjO
Olein.

= C3H5(OH)3 + 3C,8Hi«0,,
Glycerin. Oleic acid.

On shaking olive oil with dilute sodium
carbonate solution an emulsion is formed.
On standing, this separates into two layers,

the upper stratum consisting chiefly or oil.

The presence of fatty acids in the olive oil

causes the formation of " soap," which
assists in making the emulsion more per-

manent. In this emulsion the glycerides,

olein, palmitin, and stearin, which do not
unite with alkalies in the cold, exist in a
finely divided state, in which form the oil is

easilyabsorbed by the cotton fibre.

GallipoH oil (huile tournante) is a variety

of olive oil containing much free acid, having
become rancid. It is particularly adapted
for the production of emulsions, which are
used in the dyeing of Turkey-red.

Uses.—In calico printing, olive oil is used
as an admixture to the printing colour with
the object of making the paste smooth and
free from air bubbles.

Olive oil is employed as a lubricant, for

oiling wool, in the preparation of sulphated
oil, and for softening silk after dyeing.

The Infujbnoe of Olfve Oil used in Oiling
Wool on tece Subsequent Dyeing Oper-
ations. *

Although the oiling of wool necessary

before carding is merely a preliminary oper-

ation to spinning, it is nevertheless of great

importance to the dyer, in so far as a proper
selection of the material serving for oiling is

essential to the production of an even shade.

An admixture of resinous oils, mineral oils,

and drying oils to the oiling substances create

disturbances in the dyeing process, although
the action of these substances has not yet
been scientifically explained. In practice their

presence renders the production, especially

of light shades, much more difiicult, and is

generally considered as one of the causes of

unevenness. The resinous oils and the mineral
oils being unsaponifiable ingredients of the

oiling substance, are certainly injurious, be-

cause they cannot be removed from the

woollen fibre by the treatment usual in the
manufacture, and in the subsequent dyeing
process they are obstructive to an even pene-

tration of the colouring matter into the wool
fibre. But this effect being probably pro-

duced by all other unsaponifiable fats, the
condition made hitherto that the oils are to

^ contain no resinous or mineral oils may be

•A. Horwiti, Joum. Soe. Dyers arid Col., 1890,

p. 126.

extended so far that they are to be free from
any unsaponifiable ingredients. An unsapo-
nifiable fat, frequently found in the oiling

substances, is cholesterin (CjgHjjO + HjO),
a sticky matter which easily crystallises.

The presence of cholesterin is more obstruc-

tive to an even fixation of the colouring
matter than that of any other unsaponifiable

ingredient, consequently all oils to be used
for wool should be tested for cholesterin.

The detrimental effect of the drying oil

may be caused by the wool fibre being en-

veloped by a coat of varnish, which would
partly prevent the entrance of the colouring

matter.

A pure olive oil is obtained by pressing

the olives in the cold ; the second yield,

obtained by boiling the olives and by hot
pressure, is the product which is chiefly used
for oiling wool. It consists chiefly of triolein

(about 72 per cent.), and contains besides

palmitin, arachin, arachinic acid, and very
little stearin.

With the usual methods of preparing the
oil, the quantity of cholesterin passing into

the olive oil will be very small, so that the

presence of such traces will scarcely ha^•e

a perceptible influence. But if the amount
of cholesterin in an oil should be about 4 per
cent., as has frequently been observed, the
oil is of the poorest quality and has been
obtained by unusual ways of preparation.

In one instance cholesterin having been ex-

tracted from dyed pieces that were spotted,

the olive oil used in oiling the wool was
found to contain 3 per cent, of cholesterin.

The olive oils of commerce are extensively
adulterated with less expensive oils. An
addition of non- drying vegetable oils can
only interest the spinner, while in dyeing it

can scarcely have any bad effect. An admix-
tiire of drying oils, resinous or mineral oils,

will, on the contrary, create more or less

conspicuous disturbances in dyeing. These
adulterations will be detected by the chemist

by a change in the iodine and saponification

equivalents, as well as by deviations in the
melting and solidifying points of the fatty

acids.

The presence of drying oil may be shown
qualitatively, as follows :—A well-cleaned

copper wire is placed in a mixture of 2 c.c.

of nitric acid and 5 c.c. of oil; the mix-
ture is then stirred with a glass rod. If

the sample contained a drying oil, the wiro
if withdrawn after half an hour will have a
pink shade.

The test for resitious or mineral oil re-

quires the oil to be saponified, the dried

soap to be extracted with petroleum ether,

and a further examination of the residue

after evaporation of the ether. According to

Allen, a mixture of 10 drops of resinous oil

with bromide of tin is coloured a brilliant
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purple. Bromide of tin may be prepared by
adding bromine, after having shaken it witn
eulpliuric acid, for the purpose of taking the

water from it, drop by drop, on tin filings

kept in a well-cooled bottle.

For choiesterin the unsaponifiable portion

may be tested by the following reactions pro-

posed by Schulze :

—

1. If a small quantity of cholesterin is

carefully evaporated to dryness with a few
drops of nitric acid on the lid of a crucible,

a yellow spot remains, which, if ammonia
be poured on it, assumes a yellowish-red

colour.

2. If a sample of cholesterin is rubbed on
the lid of a crucible, with a drop of a mixture
of three volumes of concentrated sulphuric

acid and one volume of solution of ferric

chloride, then carefully evaporated to dry-

ness, the undissolved particles assume a
violet-red colour, which gradually turns more
towards blue.

3. If a sample of cholesterin is rubbed
together with a little concentrated sulphuric

acid, and chloroform is then added, a olood-

rt(l solution is produced, which on the

admixture of concentrated nitric acid becomes
violet-blue, then colourless.

If an olive oil destined for oiling wool con-

tains several of these damaging admixtures
at the same time, it becomes a matter of

great difficulty to answer the question so

frequently put in practice as to what extent

the oil may have an injurious influence in

tlie further course of the manufacturing
operation. Researches in which the quan-
tity of the admixed substances, as well as

the amount of damage caused by them, are

taken into account, have not yet been made,
so that even a calculation of probability,

which alone might lead to a result, is as yet

impossible.

Lastly, there is another point which is not,

indeed, of immediate interest to the dyer,

but in other respects of paramount import-

ance—namely, that all oiling materials for

wool should not contain any free acid, which
strongly attacks the cards, destroying them
in a short time.

A7tai!/^is.—In deciding as to the genuine-

ness or otherwise of a sample of olive oil,

the following determinations are necessary :

—

The specific gravity at 15° C. , the amount of

uiisaponitiablo matter, Maumenc's test, the

elaidin test, the saponification equivalent,

the melting point of the fatty acids and their

mean molecular weight and iodine number :

the iodine absorption number of the oil is

also useful. In many cases special tests must
be applied, as mentioned above.

Mdiinifn^s Test. —50 grms. of oil are

weighcil off in a beaker, and 10 c.c. of con-

centrated sulphuric acid at the same tem-

perature added. The mixture is stirred by

means of a thermometer until no further rise

of temperature takes place. The difl'erence

between the original and the last tliCrmo-

mctcr readings is the Maumcne number. As
olive oil gives a smaller increase of tempera-

ture when thus treated than any oil which
might be used to adulterate it, any rise of

temperature exceeding 44° C. will point to

probable adulteration.

The Elaidin Test.—2 c.c. of a freshly-pre-

pared solution (made by acting on 1 c.c. of

mercury with 12 c.c. of cold nitric ewsid of

1'42 specific gravity) are added to 50 c.c.

of the olive oil, and the mixture thoroughly
shaken in a bottle The bottle is placed in

a vessel containing water (in order to keep
the temperature constant), and shaken every
five minutes during two hours. The tem-

perature of the water should be from 15° to

20° C. In less than two hours a pure olive

oil thus treated will be converted into a hanl

pale yellow mass. The presence of other

oils is indicated bj* the orange or red colour,

and the softness of the elaidin.

Unsaponi/lable Matter v. Oils— Lubri-
cating.

Melting Point and Mean Molecular Weight

of Fatty Acids v. Soap Analysis.

Free Fatty Acid may be estimated as in

Lubricating oils [q.v.].

The iodine I'alue is determined as follows

(Hubl's test) :—0'2grm. of the oil or fatty acid

is carefully weighed off and transferred to a
stopperedbottle of 600 c.c. capacitv, lOc.c. of

chloroform are added, and 25 c.c. of the iodine

solution (prepared as below) are run in from
a burette. The bottle should be kept in the

dark for six hours. It should be examined
after standing for some time, and if the brown
colour has disappeared, 25 c.c. more iodine

solution must be added. A blank experiment
must be simultaneously carried out in a pre-

cisely similar manner without oil. At the

end of the time mentioned 15 c.c. of 10 per

cent, potassium iodide solution and 50 c.c.

water are added to the contents of the

bottles, and -j^ sodium thiosulphate run in

with constant stirring from a burette. When
the colour of the solution is a pale yellow,

starch paste is added and the titration

continued until the blue colour is just dis-

charged.
Preparation of the Iodine l^olulion.—30

grms. of mercuric chloride are dissolved in

500 c.c. of pure 95 per cent, alcohol. The
filtered liquid is kept in a stopix-red bottle.

25 grms. of iodine are also disstilved in half a

litre of pure alcohol, and the liquid kept in

the dark.
When the solution is required, equal

volumes of the two solutions are mixed and
allowed to stand one hour in the dark before

adding to the fat.
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Example.—Oil taken, 0'2171 grm.

Blank test required 25'12c.c. hyposulphite.

Experiment „ 10/5 c.c. ,,

U37C.C. „

Grms. Iodine.

1 c.c. -^ hyposulphite = 0127

.-. U-37 CO. „ = 00127 X 14-37

00127 X 14-37 X 100

0-2171
= 84-24 % iodine.

The iodine value of olive oil ranges from
81-5 to 84-5. A higher number than 85 is

suspicious, although in some particular kinds
of oil (Californian and Colombaic) 88 is some-
times found.

Cottonseed oil is detected by adding to the

oil an equal quantity of nitric acid of 1 37
specific gravity, and shaking vigorously. If

cottonseed oil be present a brown coloration

will be produced on standing, which varies in

intensity with the amount of the adulterant.

OPAL BLUE (C.) (Br. S.) v. Gentiana
Blue 6B (Ber.).

OPAL BLUE (C.) V. Soluble Blue.
ORANGE I (many makers). Naphthol

orange (Ber.), Orange B (L. ), Alpha-naphthol
orange, Tropaeolin 00 No. 1. An azo
dye.

Svlphanilic acid — Alpha-naphthol.

1 876. Reddish - brown powder, soluble in

water, with an orange-red colour. In con-

centrated H2SO4, violet-red solution, which
becomes reddish-brown on dilution.

Application.—An acid colour. Dyes wool
and silk orange from an acid bath.

ORANGE II (manymakers ). Orange P (0. )

,

Orange extra (C. ), Orange A (L. ), Acid orange
(G.), Atlas orange (Br. S.), Gold orange (By.)

(D.), Mandarin G extra (I5er. ), Beta-naphthol
orange, Tropaeolin 000 No. 2. An azo dye.

Snlphanilic acid — Beta-naphthol.

1S76. Yellowish - red powder, soluble in

water. In concentrated HjSOj, magenta-red
solution ; on dilution, bro^vnish-red ppt.

Application.—An acid colour. Dyes wool
or silk orange from an acid bath.

ORANGE III (many makers). Helianthine
(B.), Dimethylaniliue orange. Methyl orange,

Gold orange, Tropaeoline D. An azo dye.

Svlphanilic acid — Dimethylaniline.

1875. Ochre-yellow powder, giving an orange-
yellow solution in water. In concentrated
HjSOj, brown solution, which becomes ma-
genta-red on dilution.

Application.—An acid colour. Dyes wool
and silk orange from an acid bath. Used in

volumetric analysis as an indicator imder the
name Methyl orange. Its aqueous solution is

reddened by acids (excepting carbonic acid).

Aniline

ORANGE IV (many makers). Orange N
(B.)(S.C.I.), OrangeM{L.), Orange G S (0.),

New yellow (By.), Acid yellow D (Ber.), Heli-

oxanthine. Fast yellow (Br. S.), Diphenylamine
orange, Diphenyl orange, Tropaeolin (C).
An azo dye.

Sulphanilic acid — Diphenylamine.

1876. Orange - yellow plates or powder,
soluble in water. In concentrated HjSOi,
violet solution, which gives a violet ppt. on
dilution.

Application.—An acid colour. Dyes wool
and silk orange-yellow from an acid bath.

Fast to light.

ORANGE A (L.) v. Okange II.

ORANGE B (L.) I'. Orange I.

ORANGE ENL (C.) v. Crocei.ne Orange.
ORANGE EXTRA (C.) v. Orange II.

ORANGE G (Ber.) (B.) (M.). Orange GO
(C.) (D.), Patent orange (Ber.). An azo dye.

Beta-naphthol gamma-
disulphonic acid.

1878. Yellowish - red powder, giving an
orange-red solution in water. In concentrated
HjS04, orange-yellow solution ; unchanged
on dilution.

Application.—An acid colour. Dj'cs tcool

orange-yellow from an acid bath. The colour
is very fast to light.

ORANGE G G u. Orange G.

ORANGE GRX r. Croceine Orange.
ORANGE GS (0.) v. Or.inge IV.
ORANGE GT (By.). Orange BN (C),

Brilliant oratige O (M.), Orange N (K. ). An
azo dye.

Toluidine - Beta-naphthol sidphonic

acid S.

1879. Scarlet powder, giving an orange-red
solution in water. In concentrated H2SO4,
red solution, from which brown oily drops
separate on dilution.

Application.—An acid colour. Dj-es wool
orange-yellow from an acid bath.

ORANGE M (L.) v. Orange IV.
ORANGE MN (S.C.L) v. Metanil Yel-

low (0.).

ORANGE N (B.) v. Orange IV.
ORANGE N (K.) V. Orange GT (By.).

ORANGE N (K.) v. Brilliant Orange R
(M.).

ORANGE OP (0.) V. Orange II.

ORANGE R (C.) (D. &H.) (S.C.L) v.

Orange T (K.).

ORANGE R (B.). Orange BB (S.C.L).
An azo dye.

Xylidine sulphonic acid — Beta-naphthol.

1875. Bright red powder, soluble in water
with an orange colour. In concentrated
HoSOj, cherry - red solution ; on dilution,
bro^vn ppt.

Application.—An acid colour. Dyes wool
or silk reddish-orange from an acid bath.
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ORANGE R (Sandoz) v. Alizarin Yel-
low R (Hv.).

ORANGE R L and R R L (C). Identical
with, or very similar to, Resorcin Yellow.
ORANGE"RN (C.) »•. Orange GT (By.)-

ORANGE RR (S.C.I.) v. OranoeR (B.).

ORANGE T (K.). Orange Ji (D. & H.)
(S.C. I.), Mandarin Q R (Ber.), Kemiesin
orange (L.). An azo colour.

Beta-naphthol.
Orthotoluidine mono

au/phonic acid

1886. Brickred powder, giving an orange
solution in water. In concentrated HjSO^,
magenta-red solutum ; on dilution, yellowish-
brown.

Application.—An acid colour. Dyes wool
or iiilk orange from an acid bath.

ORANGE TA (Ber.) (By.). Light red
powder. Aqueous solution, orange-yellow ;

alcoholic solution, orange. Concentrated
H-jSOj, bright blue ; on dilution, blue ppt.

Application.—Adirect cotton colour. Gives
bright reddish-orange shades on unmordanted
COlloil.

ORCEIN V. Orchil (Chemistry of).

ORCELLIN No. 4 v. Fast Red A (B.).

ORCHIL and CUDBEAR. Purple dyes
derived from certain lichens, and correspond-
ing to the dye we now know as orchil, were
certainly in use before the Christian era

;

but the art of producing the dye appears to

have been entirely lost for many centuries,

and was re-discovered bj- a Florentine named
Frederigo, about the year 1295.

An alternative source of supply of the raw
material was found in the Canaries about
the year 1410, and the method of manufac-
ture becoming known, the Italian monopoly
was quickly lost. At a considerably later

date (17.30-40) the orchil -producing lichens

Were found in great abundance in the Cape
de Verde Islands, and they are still imported
from the above-mentioned sources, as well as
from Zanzibar, Madagascar, California, &c.

Some varieties of the lichens may be found
in almost every district, in quantities which
are, however, insufficient to form regular
sources of supply.

Origin. — The lichens are small cellular

perennial plants, forming a distinct class of

Cryptogamia, intermediate between the algas

and fungi. Varieties grow in all climates.

Some species flourish in tropical countries,

while the vegetation of Arctic regions consists

mainly of lichens and alg*. The economic
uses of these plants are very varied, some
species being edible, others being of value
medicinally, while many yield purple, yellow,
or brown dyes under suitable treatment.
As a source of colouring matter, only those

species are commercially important which
produce a purple dye ; but many others are
used in certain localities as yellow and brown

dyes, of which the follo«-ing may be men-
tioned : — Raminalia scopulorum,' ParmfJia.
eaxafitis, P. omplialoidrfi, Remhilicana scru-

posa, and several species of Physcia.
The lichens which are employed in tlie

manufacture of orchil are various species of
Jioccelta, Lecanora, and Variolaria. Their
appearance and habitat are extremely varied,
some growing upon the bark of trees, others
upon rocks, whilst other varieties thrive on
earth or sandy soil.

The following are the chief varieties com-
mercially used in making orchil in this

country :

—

(1) Hoccella tinctoria, which grows upon.
rocks near the sea coast in the form of a
bushy group of branches a few inches long,

springing from a round stem. The bran-
ches may be round or flat, and are very
strong and wiry. They usually subdivide,
and end in sharp, horny points. In colour
the weed varies from pale grey to pale brown,
and this is the variety which was used by
the old Florentine manufacturers. It is now
imported from Madeira, the Canary and Cape
de Verde Islands, F/ast Indies, Madagascar,
Zanzibar, Senegambia, Cape Horn, and South
and Central America. In small quantities it

is also found on the south coast of Kngland.
The quality (orchil-yielding capacity) of the
weed varies considerablj' in samples from
different localities. Thus, the commercial
varieties distinguished as "Angola" weed,
"Canary," "Valparaiso," and "Cape Verde,"
are all from Roccella tinctoria, but the market
price of "Angola" is about double that of
" Cape Verde. '

(2) Roccella fuci/ormis is a fine, bunchy,
flat-leaved lichen, white in colour, imported
in largo quantities from the west coast of
Africa ana from California, and is sold as
"Californian" or "Lima" weed. It is some-
what less esteemed than a good qualitj- of R.
tiiwtoria.

(3) Roccella montagnei has much brotider
leaves than R. fucij'ormi«, but is otherwise
similar in appearance. It is exported from
Ceylon, Madagascar, and the east coast of
Africa, and is considered a good quality of
weed.

(4) Lecanora tartarea, an inland weed,
grows in Sweden and Norway. It is also
found in the north of Scotland and rarely in

England, but specimens have been met with
in Yorkshire. The L. tartarea diflfers much
from the Roccellm in appearance, forming
upon the rocks on which it grows, white flat

crustaceouB masses, \Tith brown fissures of
irregular shape.

(5) Variolana dcalbala and
(6) V. orcina are also found on rocks, th»

former in the Alps and Pyrenees, and the
latter in Auvergne.

(7) Usnta florida possesses green fibrous<
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leaves, each containing a yellow nodule sur-

rounded by small radiating branchettes. It

grows upon the bark of trees in tropical

countries, and is one of the less important
of the orcliil-producing lichens.

(8) Cladonia rangij'erina is a white and
woody ground lichen, which grows taller

than most species.

The total amount of lichens used for the

production of orchil is very considerable,

the annual amount converted into colouring

matter in this country alone being upwards
of 2000 tons.

MANUFACinRE OF OrCHIL.

The lichens do not contain any ready formed
colouring matter, the latter being produced
by the action of ammonia and oxygen upon
the crushed weeds. The process of manufac-
ture is somewhat as follows :—The lichen is

torn, cut or ground into small pieces, and
placed in a large horizontal boiler, fitted with
a steam pipe for heating, and a mechanical
stirrer. Some manufacturers then extract

the weed with water at a temperature of about
50° C. , but a more usual plan is to add at

once about 4 per cent, of the weight of weed
of strong ammonia (0 '88 sp. gr. ). The amount
of water used is just sufficient to cover the

weed. After closing the boiler, the mass is

heated for about six hours at a temperature of
25° to 30° C, stirring at intervals, and is then
allowed to stand for two days, after which
the fermentation will be well established.

Another 4 per cent, of ammonia is now
added, and the mass stirred three times
daily, and exposed to the air at suitable

intervals, the temperature being maintained
at 25° to 30° throughout. A further small
addition of ammonia may be necessary in

order to fully develop the colour, the process

lasting altogether for from fifteen to twenty
daj'S. Over-fermentation results in the de-

struction of the colouring matter, the purple
being changed to brown.
At the end of the operation some manufac-

turers add milk of lime and carbonate of

soda, others use sodium carbonate along with
the ammonia, in the first instance, and claim

better results. Ammonia cannot, however,
be replaced by other alkalies, since it has a
specific action, as is explained below.

The particular shade of orchil produced
depends principally upon the character and
amount of alkali present. The red shade is

usually produced by heating the paste at .'i

low temperature to drive off the ammonia,
but may be also formed by adding a small
amount of red prussiate of potash solution to

the blue orchil extract.

The most recent improvement in the manu-
facture of orchil consists in the utilisation of

compressed oxygen instead of air—this pro-

cess, and also a special apparatus for apply-

ing it, being patented by J, Bedford. The
latter arrangement consists of a tank divided
horizontally by partitions into shallow divi-

sions, which communicate with each other
only at alternate ends, and the oxygen, or
air being fed into the lowest division, finds

its way gradually upward through the appa-
ratus. The oxidation is thus greatly facili-

tated, the process being much shortened and
a better yield obtained.

Orchil is sold either in paste or powder
form, the latter being known as Cudbear.

Orchil carmine is prepared by extracting

the lichens with water, concentrating the
solution to about 20° Tw. , and adding about
10 per cent, of ammonia 0'88 specific gravity.

The alkaline liquid is then aerated every day
for six or seven weeks, when it gradually

deposits a purple powder, which has about
twice the colouring power of cudbear. The
aeration may be brought about either by
agitation or by allowing the liquid to flow in

a thin stream from one vessel to another.

The product is not much used.
" Fast Orchil."—This product is also little

used. It is very similar to the "carmine,"
and is prepared as follows :— 1 part of lichen

is extracted with 20 parts of water, with a

little ammonia, and to the solution is added
stannate of soda in excess, which precipitates

certain impurities. The clear liquor is then
exposed to the air, and gradually deposits a
purple precipitate, consisting of the tin lake

of the colouring matter. When required for

use it is dissolved in acetic or oxalic acid.

French purple is obtained by extracting

the lichens witli dilute ammonia and precipi-

tating with h3'drochloric acid. The pre-

cipitate is again dissolved in ammonia and
the solution aerated, when it gradually

acquires a bright red colour, which changes
to purple on heating to 70° to 75° C. From
this solution the colouring matter is preci-

pitated by adding sulphuric or oxalic acid.

Before adding to the dye-bath the colouring

matter must be dissolved in ammonia.

Chemistry of Orchil.

The chemical changes which take place

during the manufacture of orchil have been
thoroughly investigated by Robiquet, Sten-

house, Schunck, and others.

The pure colouring matter of orchil is a
purple body, orcein, which is produced during
the manufacture from the colouring prin-

ciple, orcin, by the combined action of

oxygen and ammonia, according to the

following equation

—

C,H,02 + NHj -(- 30 = C,H,N03 -I- 2H5O.
Orcln. Orcein.

Orcin was first obtained by Rolnquet in

1824, his method being to treat Variolaria
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dealbala with alcohol, evaporate the extract
to a syrup, treat this with water, and allow
the ciincentrateil aqueous solution of orcin
to eryetallise. It is also readily obtained in
considerable quantity from trylhrin (see
below).

When pure, orcin forms colourless crystals,

which are readily soluble in water, alcohol,
or ether. From water it separates as the
mono-hydrate (C,Hs0.j . H...0).

Orcin is readily prepared from the coal-tar
hydrocarbon t<^uene by the following series
of reactions. Toluene is converted into
chloro-toluene, which, by treatment with
sulphuric acid for several liours at 100° C, is

converted into two (a and li) isomeric Mora-
cresyl sulphonic acids. The barium salts of
these acids differ considerably in solubility,

and they may therefore be separated by
fractional cr^'stallisation, the a acid being the
useful product.

After conversion into its potassium salt

the acid is fused with potassium hvdrate,
when it becomes brown, gives off hydrogen,
and yields as principal product orcin, crifol

and mlicylic acid being also produced in small
amount.

This method of formation shows that orcin

is a dihydroxy toluene, C8Hj<[^x|, , from

which its chemical properties may be inferred.
It is interesting to note that orcin (and
therefore orcein) may be obtained from aloes
by fusing the extract with caustic alkali.

Orcin does not pre-exist in many of the
lichens, but is usually produced by the
decomposition of certain original mother-
substances found in the weeds. These vary
according to the species of lichen from which
they are obtained, but all possess the common
property of j-ielding orcin under suitable
decomposition. The following is a list of the
chief of these mother-substances, but is by
no means exhaustive :

—

(1) Erylhrin or erylhric acid, CjoHjjOio, a
colourless crystalline body existing in Roccella
fuci/ormis. In order to obtain it the weed
is macerated with milk of lime, the solu-
tion filtered, and neutralised with hydro-
chloric acid. The precipitated erythrin is

then washed and crystallised from alcohol.
It is almost insoluble in water, but slightly
soluble in alcohol or ether. With ferric

chloride it gives a purple coloration. On
boiling with dilute alkali the following de-
composition occurs :

—

CjoHkOio + n,0 = CjH.Oj + C,.,H,«0, + COj.
Erythrin. Orcin. Picroerjrthrln.

(2) Ltcanoric acid (Lecanorin, Orseillic

acid), CjeHnO;, a white crystalline substance,
which yields orcin according to the equation

—

CieHi.O, + HjO = 2C7H8OJ + 2C0,.

It exists in Roccella tinetoria, Ltcanora
tarlarfM, and Variolaria orcina, and may bo
prepared in a similar manner to erythrin.
It is insoluble in water, but soluble in alcohol
and ether.

(3) Usnic acid, CijHijU;, is found in Cxiiea

Jlorida and other species of Csnta and Rama-
litia. It is a bright yellow crystalline sub-
stance.

(4) Evcmic acid, Ci7Hi,07, from Evemia
prunastri, is a white crystalline body.

(5) Cladonic acid, CuHijO-, is isnnierio

with L'mic acid, and has a similar .ipiMsar-

ance. Its chief source is Cladonii rangi-

ftrina.

Another substance may be here mentioned,
which, like orcin, does not exist in the plants
but is a decomposition product, viz. :

—
Orseilllnic Acid, CjHjOj. It is protluoed

as an intermediate product in the conversion
of erythrin and Ucanoric acid into orciti.

C»HbO,„ + H,0 = C„H,.0, + C,H,0,
Erythrin. Picrotrythrin. Orseillinie

icid.

or C,eH„0, -(- HjO = 2C.H,0.
Lecanoric acid. OrseilUnk acid.

and C,Hs0. = C,H,0, + 00,.
Orscillinic add. Orcin.

The preparation of orchil from the lichens
thus consists in the extraction of the colour-

yielding substances (erythrin, lecunoric acid,
usnic cu:\d, ei-emic acid, or cladonic add,
as the case may be), the production of the
colouring principle (orcin) from these bodies
by decomposition, with or without the inter-

mediate formation of orttillinic acid, and
the production of the colouring matter (orc«m)
from orcin by the simultaneous action of
oxygen and ammonia. From this it will be
seen that the first stages of the manufacture
—the extraction of the active principle of the
weeds and the production of orcin—should be
modified according to the particular weed
under treatment.

Adu!ta-aliotui.~OTchi\ extract is frequently
adulterated with certain coal-tar colours with
the object of strengthening or cheapening the
product, and since these do not possess the
special properties which make orchil valuable
it is necessary to guard against their presence.
The most common a'lulterant is a crude
i)uality of magenta, which gives somewhat
.similar shades to orchil, and is a cheap pro-
duct. Many other coal-tar colours, as well
as logwood extract, have, however, been used
for the purpose.

Testing Orcuu, and Ccdbear.

Different samples of orchil extract or cud-
l>ear may \ary much both in strength, bril-

liancy, and hue, without being purposely
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adulterated. Frequent examination and com-
parison of examples should, therefore, be
made, and this is most satisfactorily done
by making careful comparative dyeing trials.

In the case of orchil extract it is necessary
to exercise great care tliat the sample with-
di-awn truly represents the bulk, because on
long standing a very coherent cake is depo-
sited at the bottom of the casks. The dyeing
trials should be made upon woollen yarn or

cloth, and with such an amount of colouring

matter (say 5 to 10 per cent.) that a medium
shade is obtained. The samples should be
tested both in neutral and in acid baths,

and a second lot of wool should be dyed in

the liquors remaining after the first dyeing,
in order to compare the exhaustion of the
liquors ; since different makes of orchil also

vary much in this respect.

In an examination of samples for adultera-

tion the process adopted will vary according
to the nature of the suspected addition. For
a complete scheme of qualitative analysis,

reference may be made to an article by
H. Breinl *

; but since a low quality of

magenta is the most common adulterant,

details for its detection are appended.
Breinl extracts the cudbear, or dried orchil,

with alcohol, and precipitates the colouring
matter from this solution by basic acetate
of lead. After allowing the precipitate to

settle, magenta is tested for in the clear

liquid.

Rawson has improved this process byadding
excess of ammonia after throwing down the
orcein bj- acetate of lead, and as a means of

estimating the amount of magenta in orchil

this process is the best of many which have
been proposed. It is carried out as follows :

—

Two grms. of cudbear, or dried orchil, are
extracted with 60 c.c. alcohol, and to the ex-

tract, after diluting with lOOc.c. water,20c.c.
basic acetate of lead solution 50°Tw. , and then
20 c.c. strong ammonia, are added. After
shaking, the solution is filtered, and 50 c.c.

of the filtrate (which should be colourless)

are acidified with acetic acid. If magenta is

present, a pink or red colour is immediately
developed, while with pure orchil the liquid
remains colourless.

The amount of magenta present in the
50 c.c. of solution ( = 0'5 grm. of the sample)
may be estimated by comparing the depth of
colour in a colorimeter with that of a solution
of magenta of known strength. The presence
of even 1 per cent, of magenta (on the weight
of orchil) adds greatly to the fulness and
brilliancy of the colour.

Logwood extract is another frequent adul-
terant found in orchil. It has little effect on
the colour which is produced in the absence

* " llitth. der Tech. Gewerbe Museum. Vienna,"
1887, p. 37. -Abstracted in Joum. Soc. Dyers and Col.,

. 1888, p. 46.

of any mordant, but orchil is frequently used
in conjunction with chrome or alum mordant.
In such caaes 1 per cent, of logwood extract
has a considerable influence upon the shade.
This impurity is readily detected by dyeing
a small piece of cotton prepared with a metal-
lic mordant in a solution of the orchil.

Application of Okchil and Cudbear.

According to its chemical constitution
orchil belongs to the class of phenolic colour-
ing matters, being, as already noted, a di-

hydroxy toluene. As a class, the phenolio
dyes require to be applied in conjunction
with metallic mordants ; but although orchil
may be so applied, it forms, like the eosin
dyes, an exception to the rule, in that it may
be used as a substantive dye. The colour-
lakes formed by orcein with metallic bases
are all similar in colour, which does not
materially differ from the colour of the dye
itself.

Orchil is usually applied to wool by the
simple process of boiling the wool in a neutral
or slightly acid solution of the colouring
matter. The colour produced ranges from
crimson-red to purple, the exact hue obtained
being dependent partly upon the degree of
acidity of the dye - bath. Two principal
varieties of orchil are distinguished—"red
orchil" and "blue orchil," these being ob-
tained by variations in the process of manu-
facture, but any sample produces redder
shades in an acid than in a neutral bath,
orchil being aflfected by acids and alkalies in
a similar manner to, but to a less extent
than, the somewhat similar natural product
litmus.

ORCHIL RED A (B.). An a?.o colour.

Y
,.,- ^^ylidine.

Beta-napkthol durUphonic
acid R.

1879. Dark brown powder, giving a bluish-
red solution in water. In concentrated H.,SOi,
dark blue solution j on dilution, reddish-
brown flakes.

Application.—An acid colour. Dyes wool
orchil-red from an acid bath.

ORCHIL SUBSTITUTE G (Ber.). Orchil
extract O. An azo dye.

Paranitraniline - Beta-naphthylamine mU-
pkomc acid Br.

1885. Reddish - brown powder, soluble in
water with a red colour. In concentrated
HoSOj, red solution ; on dilution, brown ppt.

Application.—An acid colour. Dyes wool
orchil-red from an acid bath.

ORCHIL SUBSTITUTE for EXTRACT)
N EXTRA (C.) V. Apollo Red (G.).

ORCHIL SUBSTITUTE (op EXTRACT)
V (Ber.) V. Orchil Substitute 3VN.
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ORCHIL SUBSTITUTE (op EXTRACT)
V (P.) (C.R.) (Fi.). XaphthiiirJom red. An
4ZO dye.

Paranitraniline — Xaphthionic acid.

1878. Brown paste, soluble in water with a
reddish - brown colour. In concentrated
HnSOj, magenta-red solution ; on dilution,
brownish-red ppt.

Ajipf-i'-clioii. .An acid colour. Dyes irool

ami .>iV/.- urchil-n-cl ironi an acid bath.

ORCHIL SUBSTITUTE (OP EXTRACT)
8VN (P.). OrchU subiililute V (}ieT.). An
azo colour.

Paranitraniline
Alpha-naphthylamint

avlphonic acid L.

1887. Dark brown powder, giv-ing a red
solution in water. In concentrated HjSO^,
brownish-red solution ; unchanged on dilution,

A/jplication.—An acid colour. Dyes tcool

and li/t orchil-red from an acid bath.
ORCIN !. Orchil (Chemistry or).

ORSEILLINE B B (By.). An azo dye.

Amidoazotoluol sul- Alphanaphthol sui-

phonic acid phonic acid X W.

1883. Bro\vn powder, soluble in water with
a magenta - red colour. In concentrated
HjSOj, blue solution, which becomes magenta-
red on dilution.

Application.—An acid colour. Dj'es wool
orchil-rcd from an acid bath.

(MIIOL YELLOW (G.) v. Alkau Yel-
Kiw (D.).

OXALATES !•. Oxalic Acid.

OXALIC ACID, CjHA= {co(OH)- ^he

«cid potassium salt exists in wood-sorrel,
rhubarb, and some other plants.

Preparation.—Oxalic acid is made on the
small scale by boiling sugar with dilute nitric
acid. On concentrating the solution and
cooling, crystals of the acid, containing 2
molecules of water (CjHjO, + 2HjO), are
formed.
The acid is manufactured bj' fusing sawdust

with a mixture of caustic potash and caustic
soda. The fused mass is extracted with water
and the solution crystallised. Tlie crystals are
dissolved in water, and boiled with a sUght
excess of lime. The calcium oxalate formed
is washed with water and boiled with sul-
phuric acid. The liquid is filtered, concen-
trated, and the oxalic acid crystallised.
Re-crystallisation from hydrochloric acid,
and afterwards from water, is necessary in
order to obtain a pure product.

Properties.—Oxalic acid forms transparent
mohoclinic prisms. The crystals become an-
hydrous on heating to 100° C. By careful
heating the acid can be sublimedf, but at
temperatures above 155° C. it is decomposed.

100 parts of water dissolve about 1 1 pans

= H . COOH + C0„.

of oxalic acid at 15° C, and about 340 part*
at 90° C.

Oxalic acid is a strong reducing agent,
potassium permanganate decomposing it with
formation of carbon dioxide.
The reaction takes place in presence of sul-

phuric acid, and more quickly when the solu-

tion is warmed.

5C..H5O. + 2KMnO< + 3H^0,
= lOCOj + KjSO, + eMnSO. + 8Hj0.

When oxalic acid is heated with glvcerin
to about 80° C. it is converted into formic
acid, carbon dioxide being evolved.

fCOOH
\COOH

Oxalic acid is a dibasic acid, and forma
neutral salts, the so-called oxalates, and acid
salts or hinoxalatei. The oxalates of the
alkalies are soluble in water ; most of the
other oxalates are insoluble. Calcium oxalat«
is insoluble in acetic but easily soluble in
hydrochloric or nitric acid. Oxalic acid and
its compounds are poisonous.

Impurities.—The commercial acid some-
times contains organic matters, which cause
the acid to turn black when treated with
sulphuric acid. Lead and other heavy metals
are occasionally present. Sulphates are often
found in the acid.

Uses.—Oxalic acid is largelj- used in dye-
ing, as a discharge in calico printing, and for
bleaching flax. It is a constituent of several
dyes, and is employed for removing ink and
iron stains from fabrics.

Specific Gkavitt of Solutions of Oxalic
Acid, HoCA -t- 2HjO, at 15° {Franz).

Speciflc

Gravity.
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"iSrst place into calcium oxalate. In the
absence of other acids which are precipitated

by calcium salts, the liquid maybe neutralised

by ammonia and calcium chloride added.
Il phosphates, tartrates, sulphates, &c., are
present the solution must be made slightly

acid with acetic acid before adding the cal-

cium chluride. The calcium oxalate obtained
may be converted into calcium carbonate by
gentle ignition, and weighed as such ; or it

may be converted into calcium sulpliate. It

is better, however, to proceed according to

one of the following methods :

—

1. Wash the calcium oxalate well with hot
water, transfer it to a crucible and ignite.

The oxalate is converted into carbonate and,
possibly, partly into oxide ; but the results

are the same in either case. The ignited
residue is treated with an excess of normal
nitric acid, the liquid warmed until solution
is effected, and, using methyl-orange as indi-

cator, the cooled liquid is titrated back with
normal caustic soda.

1 c.c. Y acid consumed = 063 grm.

C2H2O4, 2H2O.
2. Instead of drying and igniting the cal-

cium oxalate, it may be transferred direct

to a beaker, treated with water and dilute

sulphuric acid, and titrated with potassium
permanganate as described below.

Titration of Oxalic Acid and Oxalates by
Permanyanate.—In the absence of other oxi-

disable bodies, this forms a ready means of

estimating oxalic acid either free or com-
bined. A decinormal solution of potassium
permanganate, containing 3 '16 grms. of

KMn04 psi" litre, is prepared by taking
rather more than that amount of the salt

and standardising the solution with pure
oxalic acid. For this purpose exactly 0'315

grm. of pure oxalic acid (or 50 c.c. of —y
solution) is taken and dissolved in about
50 c.c. of water. About 50 c.c. of 10 per
cent, sulphuric acid are added, the liquid

heated to about 55° C. and titrated while

hot with -j^ permanganate until a permanent
pink colour appears. If the permanganate
is strictly decinormal 50 c.c. will be required
to produce this effect. If found to be too
strong, it is diluted in the same manner as
described under standard solution of sul-

phuric acid (p. 11). The sample of oxalic
acid or oxalate to be determined is then
treated in exactly the same way.

1 c.c. ^ KMnOi = 0063 grm.

CjHjOi, 2HjO.

Impurities in Oxalic Acid.—Mineral salts

are detected by igniting a portion of the
sample ; sulphates by dissolving in water
and adding barium chloride and hydrochloric
acid. Organic matter, other than oxalic acid,

is present if the sample blackens on heating
alone, or with concentrated sulphuric acid.

OXAMINE BLACK BR (B.). 1897. A
direct black cotton dye.

OXAMINE BLUE 3 R (B.). An azo dye.

^Beta-amido alpha-naphthol

Tolidine^C^ alpha-svlphonic acid.

Alpha-napjhthol sulphonia

acid 2f W.

1893. Bro^vnish - violet powder, soluble in

water with a violet colour. In concentrated
HoSOj, bright blue solution ; on dilution,

violet ppt.
Application.—A direct cotton colour. Dyes

cotton violet-blue from an alkaline salt bath.

OXAMINE BLUE B, R, RX, 3R (B,),

OXAMINE GREEN M (B.), OXAMINE
MAROON, OXAMINE SCARLET, have
also been introduced.

OXAMINE RED (B.). Brown powder.
Aqueous solution, brownish-red ; alcoholic
solution, orange-red. Concentrated HjSOi,
bright blue ; on dilution, brownish-red.

Application.—A direct cotton dye, giving
bluish-red shades.

OXAMINE VIOLET (B.). An azo dye.

Beta-amido alpha-naphthol

Benzidine^ beta-sulphonic acid.

^ Beta-amido cdpha-naphthol
beta-sulphonic acid.

1893. Blackish glistening powder, giving a
red-violet solution in water. In concentrated
H2SO4, bright blue solution ; on dilution,

violet ppt.

Application.—A direct cotton colour. Dyes
cotton reddish-violet from an alkaline salt

bath.

OXYCELLULOSE v. Cotton (Ceixulose).
OXYDIAMINE BLACK N (C). An azo

dye. Black powder. Insoluble in cold water;
in alcohol, reddish - blue solution. Concen-
trated H2SO4, bright blue ; on dilution,

reddiah-blue.

Application.—A direct cotton colour. Dyes
cotton black from an alkaline sodium sulphate
bath. By subsequent treatment with copper
sulphate shade becomes faster to washing.
OXYDIAMINE BLACK NR (C). Is a

similar colour.

OXYDIAMINE BLACK SO (C).
Brownish-black powder. Aqueous solution,

dull blue ; alcoholic solution, reddish-blue.
Concentrated HjSOi, bright blue ; on dilu-

tion, reddish-blue solution with brown ppt.,

which re-dissolves.

Application.—A direct cotton colour. Dyes
cotton black from an alkaline sodium sulphate
bath. May be azotised on the fibre and
developed with beta-naphthol or phenylene
diamine.

OXYGEN POWDER v. Sodium Pbb-
OXIDB.
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OXYMURIATE OF TIN t: Ti.v Spirits.
OXYPHENINE (Clayton Co.) v. Culoe-

Mi.sE Veixuw (By.).

PACIFIC BLUE B, 4B (H.). Direct cotton
blue.-;.

PAEONINE ! Coralline.
PALATINE CHROME BLACK A (B.).

1899. An acid black for wool, fixed by
Baddtning with liichromate of potash.
PALATINE ORANGE. An obsolete nitro

connnmnd dyeing irool orange from an acid
bath.

PALATINE RED (B.). STaptUhorubin
(By.) iM.). An azo dye.

MpHa.,>apmylan.ine
'-

^X'.Zf^^O
1886. Greyish-blue powder, giving a bluish-

red solution in water. In concentrated HiSO^,
blue solution ; on dilution, brown ppt.

Ap/j/ication.—An acid colour. 0}-e8 ivool

or sUk bluish-red from an acid bath.

PALATINE SCARLET (B.). Cochineal
scarlet P S (By.). An azo dye.

1886. Brownish-red powder, giving a yel-
lowish-red solution in water. In concen-
trated HjSOi, cherry-red solution, becoming
slightly more crimson on dilution.

Application.—An acid colour. Dyes icool

Bcarlet-red from an acid bath.

PALMITIC ACID, CisHjjO, = CuH,,
(CO . OH), is a white substance which melts
at 62° C, and can be distilled under dimin-
ished pressure without being decomposed.
It is a monobasic acid, the salts of which are
called pajmitales. Potassium and sodium
palmitates are the chief constituents of palm
oil soap ; they are decomposed by water
(t». Soap). The other salts are insoluble in

water.

Palmitin or Tripalmitin, (CuHjiOjlj
CjH}, is the glycerin ether of palmitic acid.

It occurs in most animal fats, in olive oil and
in palm oil, and melts at 66° C. Palmitin is

decomposed into glycerin and palmitic acid,

or : palmitate, on being heated with sul-

phiiiic acid, alkalies, lime, or superheated
steam. The process of decomposition with
alkali of this and similar ethers is called

taponification, and the resulting salt soap.
Soaps made from palmitic acid are used by
dyers.

"

" PANAMA CRIMSON " is obtained from
the leaves of a vine called chitta, and is

employed in the country of its origin for

dyeing straw hats a bright crimson, which is

stateffto be fast to light.

PAPER SCARLET BLUE SHADE (M.)
V. Brillia.nt Crckeisi; M (C. ).

PARA BLUE [S.J.]. A basic iuduline.
1890. Blue powder, soluble in water. In
concentrated HjSOi, blue solution ; on dilu-
tion, bright blue ppt.

ApifiJiration. -A oasic colour. Dyes tannin
mordante<l cotton grevish-blue.

PARAFFIN (ESTIMATION OF) t. As-
THRA( ENK.

PARAFFIN WAX r. Sizes.

PARANITRANILINE RED v. Azo
COLOIRS OS CoTTuN.
PARAPHENYLENE BLUE R (D.). /W

new blue Jar cotton. A basic induline. 1886.
Dark grey powder, soluble in water with a
blue colour. In concentrated H.SOj, blus
solution, which is unchanged on dilution.

Application.—A basic colour. Dyes tannin-
mordanted cotton blue, which becomes darker
tind faster by subsequent oxidation with bi-

chromate of pota.sh.

PARAPHENYLENE VIOLET (D.). A
basic induline. 1SS6. Dark bronzy powder,
soluble in water with a Wolet colour. In
concentrated H,S04, green solution, which
becomes first blue and then violet on dilu-
tion.

Application.—A basic colour. Dyes tannio-
mordanted cotton violet.

PARAROSANILINE r. Ros.u.iu.ne.

PARASULPHURINE S r. StLPHAsn.
Yellow.
PARIS GREEN. Old name for Methti,

Gree.n".

PARIS GREENS. Obsolete basic greens,
obtained bv oxidising benzvlaniline, 4c.

PARIS VIOLET r. Mcthyl Violet.
PARMA R r I'm NE Pt re.

PARMA VIOLET = Mono and diphenyt
rosauiliiie (obsolete).

PARSLEY contains a colouring matter
which has been investigated by Linderhom,
A. G. Perkin, and others, and the latter
chemist considers it to be closely allied to
chrysin, the dyeing principle of piiplar buds.*
Both these products yield fine yellow shades
on wool, in conjunction with alum mordant.
PATENT ALUM r. Aximisicm Stx-

PHATE.
PATENT BARK r. QrERciTBox Baek.
PATENT BLUE A (M.). A rosaniline

derivative. Calcium salt of metoxy-diethyl-
dibcnzyl diamidotriphenyl carbinol dittilphonic

acid. 1888. Coppery-looking powder, soluble
in water with a blue colour. In concentrated
HjSOi, yellow solution, which becomes green
on dilution.

Application.—An acid colour. Dves urool

and silk briglit blue from an acid batli.

PATENT BLUE V, N. Concentrated,
and Superfine (M.). Similar to above.

p. 805.

'Apiin and Apigenin," Trans. Chrm. Soc., 1807^



PERSIAN YELLOW. 257

Calcium (or sudium) salt oj meloxy-tetrelhyl

diamido Iriphenyl carbinol disulphonic acid.

!8SS. Copper-red powder, soluble in water
with a bright blue colour. In concentrated

HjSOi, yellow solution, which becomes green
on great dilution.

Application.—An acid colour. Dyes wool

and silk iireenish-blue from an acid bath.

PATENT FUSTINE (Wood & Bedford).

Wool yellow (13.). An azo oompoimd.

Aniline — ifaclurin {Ftistic extract).

1887. Brownish • yellow paste or powder,
nearly insoluble in water. In concentrated
HjSO,, reddish-brown solution ; on dilution,

yellowish-brown ppt.

Application.—An acid-mordant dye. Dyes
woo! direct from an acid bath, or chrome-
mordanted irnol from a neutral bath, giving

a redilish-brown shade.

PATENT GREEN V (M.). Violet pow-
der. Aqueous and alcoholic solution, green-

ish-blue. Concentrated H.-SO,, brownish-red
solution ; on dilution, greenish -yellow, then
bright green.

Application.—An acid colour, giving bluish-

green sliades on wool or silk.

PATENT ORANGE (Ber.) v. Oeange G
(Ber. ).

PATENT PHOSPHINE (S.C.I.) v. Phos-
phide.

PATENT ROCK SCARLET (Br.S.) v.

Saint Denis Red (P.).

PEACHWOOD '. Kedwoods (Soluble).

PECTIC ACID i: Cotton (Impurities in
R.4W|.

PECTOCELLULOSE v. Cotton.
PEGU BROWN (L.). a direct cotton

brown.
PELICAN BLUE r. Induline.
PERKIN'S VIOLET v. Rosolane (P. ).

PERMANENT WHITE -•. Barium Sul-
phate.

PERMANGANATE OF POTASH v.

IIanoanese Oxide.
PERNAMBUCO WOOD v. Redwoods

fSoLrr.i.E).

PEROXIDE OF HYDROGEN v. Htdeo-
CEN Peroxide.
PERSIAN BERRIES.
Origin.—This dyestuff is the fruit of several

species of Rhamnus, and grows in Persia,

Turkej', Spain, and several other parts of

Europe. The true Persian berries are from
a. iti/ectoria and R. tincloria, and are princi-

pally cultivated in Europe.
The berries are gathered before they are

qiite ripe, and when of good quality they pos-

sess a dark green colour and are hard. When
ripe they are yellow in colour and are inferior,

as alsij are such as have a brown or black
appearance, which indicates that the colour-

ing matter has been partially decomposed.
The berries are sold without any previous

preparation, but before use are ground to
powder. If stored in the ground condition,
they rapidly deteriorate.

Colouring Matters of Persian Berries.

—

The berries appear to contain at least two
gluoosides. Under the name xarUho-rhamnin
(latterly alpha - rhamnin) one of these has
been known for a considerable time, being
first obtained by Gellatly, 1858. The second
glucoside was isolated by Schiitzenberger,
who named it heta-rhamnegin.
When boiled with dilute mineral acid,

alpha - rhamnegin yields iso dvlcitol and a
colouring matter, rhamnetin, while under
similar conditions beta -rhamnegin produces
iso-dulcitol and guercetin.

Further, it has been shown by Herzig that
rhamnetin is a monomethyl ether of guercetin,

and Perkin has prepared from Persian berries

a guercetin dimethyl ether, to which he has
given the name rhamnazin.

Persian berries thus contain at least three
colouring matters—viz., guercetin (C15H10O7),
rhamnetin (C16H12O7), or quercetin mono-
methyl ether, and rhamnazin (C17H14O7), or
quercetin dimethyl ether. Rhamnetin is the
principal colouring matter.
The various colouring matters may be pre-

pared as follows*:—Ground Persian berries
are extracted with water, and from the orange
brown solution thus obtained a yellow pre^

cipitate soon separates. This is collected,

washed with water, and dried. The dry pow'
der is then extracted with boiling toluene,
which on cooling deposits impure rhamnazin.
The residue, insoluble in toluene, is dissolved
in boiling alcohol, from which a crystalline

mass of rhamnetin is deposited on partial
evaporation.
The alcoholic liquor, on considerable further

evaporation, yields the guercetin, a quantity
of which substance may also be obtained
from the original aqueous mother-liquor.
The various products may be further puri-

fied by crystallisation, rhamnazin. from acetic
acid and toluene, rhamnetin from acetic acid,

and guercetin from a mixture of ether and
chloroform. All three bodies crystallise in

yellow needles.

Application.—Persian berries are not used
in wool dyeing, but in the form of extract
and carmine are employed in calico printing.

PERSIAN BERRY EXTRACT is prepared
in a similar manner to logwood extract.

PERSIAN BERRY CARMINE op DUTCH
YELLOW is a pigment consisting of the alu-

minium and calcium lakes of the Persian
benr colouring matters.

PERSIAN YELLOW (G.). An azo dye.

Nitro-paratoluidine — Salicylic acid.

1888. Brownish - yellow paste, soluble in

p. 495.

A. a. Perkin, Joum. Chtm. Soe. Tran*.,

IT
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boiling water with a yellow colour. In con-

centrated H^SO,, orange-yellow solution ; on
dilution, brownish-yellow ppt.

Apijlicalion. — A mordant dye. Dyes
clironie - mordanted icoo/ vellow.

PERSULPHOCYANOdEN YELLOW v.

CVNAKIV.
PETROLEUM SPIRIT, PETROLEUM

BENZENE, BENZINE, and LIGROIN are

the light oils of American petroleum, and
consist chiefly of the saturated liydrocarbons

of the fatty series, which correspond to the

general formula C„Hj„ + j. They possess

a specific gravity of 065 to 075, and boil

from 50° to 120°"; the lightest of these oils

is called petroleum spirit, the heaviest

1)groin.

PHENAMEINEl,, r„so,anf
PHENAMINE (' «"«"lane.

PHENANTHRENE v. Aktkbaoenk.
PHENETOL RED. Coccinine CM.). An

obsolete acid azo colour.

PHENICIENNE. Phenicine. v. Phenyl
Brown.
PHENOCYANINE B, R.TV.TB (D.&H.).

Oxazine dyes, obtained by the condensation

of oxazines with renorcinol. 1894. Greenish-

yellow paste, insoluble in water. In concen-

trated H.^SOi, brown solution; on dilution,

brown ppt.

Applkaticm.—Mordant dyes which require

oxidation to develop the colour. With chrome
mordant they give blue colours.

PHENOFLAVIN (0.). An azo dye.

Metanilic acid - ^"",Sll!
"^^^^

1892. Brownish- yellow powder, soluble in

water. In concentrated H2SO4, yellow solu-

tion ; unchanged on dilution.

Application.—An acid colour. Dyes wool
yellow from an acid bath.

PHENOL (Carbolic acid), CeH, (OH),
occurs in coal tar. It forms, in the pure
state, a colourless crystalline mass, which
becomes gradually reddish, and deliquesces
in the air.

Preparation.—Phenol is obtained from the
coal -tar oils which boil between 170° and
230° C. This fraction is treated with soda
lye of 1 095 specific gravity in iron tanks at
about 45° C. for two hours, witli continual
agitation. The lower stratum (after being
allowed to settle) consists of sodium phenol-
ate, which is drawn ofT and treated with
dilute acid (generally sulphuric) in excess in
lead-lined vessels, the aqueous liquor being
run off while still hot to prevent crystallis-
ation. The crude carbolic acid which formed
the supernatant layer is purified by distil-

lation and subsequent fractionation or crys-
tallisation.

Properties.— Phenol melts at 42° C. and
boils at ISCC. It has the specifio gravity

1 065 at 18° C. According to Lunge onlinary
"pure" carbolic acid melts at .S5° and boils

at 1S3°C. Small amounts of water or heavy
hydrocarbons cause a considerable lowering

o{ the melting point.

Carbolic acid possesses a peculiar smell and
a burning taste, is very poisonous, and is anti-

septic. It dissolves in 15 parts of water at

20 c., and very freely in alcohol, ether, and
glacial acetic acid.

Heactiona.—Phenol formssaltswith metallio

bases, such as sodium phciiolate (CoHjONa)

;

the salts are decomposed by tlie weakest
acids, even by carbonic acid.

Carbolic acid dissolves readily in caustic

soda, forming the phenolate or phenate of

soda.

Neutral solutions of phenol are coloured

\nolet by ferric salts. On gently heating an
aqueous solution of phenol witli ammonia,
and adding a drop of sodium hypochlorite,

a deep blue colour (green in dilute solutions)

is produce<l, which is changed to red by acids.

Bromine water precipitates the yellowish-

white tribromophenols from solutions, even
when highly diluted.

Analysis.— Water is estimated in crude
carbolic acid (/.., the liquid remaining after

crj'stallisation of the phenol, and consisting

of cresol and higher homolog\ies) by several

methods.
J. A. Wilson * gives the following com-

parative results, obtained by testing a sample
by three methods:—<No. 1) By distillation,

the volume of the water passing over being
measured ; (No. 2) by agitating one volume
with three volumes of saturated salt solution

;

(No. 3) by agitating with equal volumes of

50 per cent, sulphuric acid ;

No. 1. No. i. No. $.

Water, 8-60 8-00 8 25 per cent.

Phenol is estimated by H. Beckurt t by
mixing a given volume of the sample with an
equal volume of petroleum -ether, and shaking
up the whole with a definite volume of excess

of 10 per cent, soda-lye. A complete separ-

ation of the alkaline liquid from the hydro-
carbons ensues within ten minutes. The
volume of the matter insoluble in soda, less

the volume of the petroleum • ether added,
shows the volume of the neutral oils present.

Kslimation of Phenol In Raw Prodwl^.—
TUth's modification of Koppeschaar's process

is recommended by Sutton. J 20 c.c. of the
impure carbolic acid are placed in a beaker
with 20 c.c. of caustic potash solution of

1'3 specifio gravity, well shaken, and allowe<l

to stand for half an hour, then diluted to

about J litre with water. By this treatment
the foreign impurities are set free, and may

•Cktm. yrwt. Tol. Ixi., p. 2S6.

* Ibid., TO]. iTll., p. »S.

t Volumttric Analytit, MTentli edition, jk M7.
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mostly be removed by filtration ; the filter

is washed with warm water until all alkali

is removed. The filtrate and washings are

acidulated slightly with HCl, and diluted to

3 litres. 50 c.c. are then mixed with 150 c.c.

of standard bromine solution, and then 5 c.c.

concentrated HCl. After twenty minutes,
with frequent shaking, 10 c.c. of potassium
iodide solution are added, mixed and allowed
to rest five minutes, then starch paste, and

the titration with ^5- sodium thiosulphate

carried out as usual.

Example.—20 c.c. raw carbolic oil were
treated as above described. 50 o.c. of the

solution, with 150 c.c. bromine solution

(made by dissolving 2'04 grms. sodium
bromate and 6'96 grms. sodium bromide
per litre), then 5 o.c. of HCl, required

I7'8 c.c. of thiosulphate for titration. The
150 o.c. bromide = 237 grm. Br. The 17 '8

c.c. thiosulphate required for residual titra-

tion = 0'052 grm. Br, leaving 0"185 grm.
Br for combination with the phenol.

According to the equation

—

CjHsOH + 3Brj

= 3HBr + Ce H, Br, OH,

1 molecule phenol = 3 molecules Br, hence
the percentage of phenol was 10 86.

In titrating acid creosote oil by the bromine
method, an error will be incurred owing to

phenols of higher molecular weight than
carbolic acid acting in the same manner with
bromine as the phenol itself.

PHENOL BLACK SS, PHENOL BLUE-
BLACK 3B (By.). Acid dyes for imol.

PHENOLPHTHALEiN (Indicator) v.

ACIDIMETRY.

PHENOLPHTHALEiN-

CsHj. OH
CeH, .OH>C<,

Obtained by heating phenol with phthalic

anhydride. 1871. Yellow crystals or buif-

coloured powder, insoluble in water, but
soluble in alcohol. In concentrated H^SO^,
yellowish • brown solution precipitated on
dilution.

Application.—Not used as a dye but as an
indicator in volumetric anal}'sis. Its alkali

salts liave an intense red colour.

PHENOSAFRANINE v. Safkanine B
E.XTRA (B.).

PHENYL BROWN. Pheniciw, Pheni-
cieune, Rotheine. An obsolete nitro com-
pound used in leather dyeing.

PHENYLENE BLACK (P.) v. Anthka-
ciTE Black B (C).

PHENYLENE BLUE v. New Blue.
PHENYLENE BROWN v. Bismarck

Beown.

PHENYLENE DIAMINE, CeH.(NH,),.
Used as a developer in dyeing with certain

direct cotton colours. It is insoluble in water,

but its salts, particularly the hydrochloride,

are soluble.

PHILADELPHIA YELLOW G (Ber.) v.

Phosphise.
PHLOBAPHANES. The term phlobaphant

was first applied to a substance obtained from
oak tannin by the action of dilute acid or

alkali, which differed from the original tannin
in several respects, being soluble in water
and having a red colour. This body was
shown to be an anhydride of the tannin, and
the term is now used generically to designate

the anhydrides of the various tannic acids

formed by the removal of one or more mole-

cules of water from one or more molecules of

the tannin.
The phlobaphanes are produced by boiling

aqueous solutions of the tannins with dilute

sulphuric acid. They also exist naturally

in oak bark, &c., in conjunction with the

tannins, constituting the colouring matters
in tannin substances. They are red or brown
amorphous bodies which are insoluble in cold

water, but slightly soluble in boiling water.

They have similar reactions to the tannins,

are useful in leather manufacture, but inju-

rious in tannins employed for fixing basic

coal-tar dyes on account of their dark colour.

PHLOROGLUCINOL,

fOH (2)

C,H3-^0H (4)

lOH (6)

(Phloroglucin),

is isomeric with pyrogallol and metagallio

acid. It is produced by the action of caustic

potash on catechu, maclurin (from old fustic),

quercitannic acid (from oak bark), and other

tannin substances. It crystallises ^vith two
molecules of water, which are given off at

100°C. It melts at from 209° to 218° C. It

is easily soluble in water, alcohol, and ether,

and its solutions have a sweet taste. It gives

a precipitate with basic lead acetate, but
not with other metallic salts. With ferric

chloride it produces a violet coloration, and,
like other phenols, is readily oxidisable.

PHLOXINE (M.) (Ber.). PMoxine TA
(Mo.), Ci/anoaiiie (D. & H.), Eosine 10 B (C),

Eosine Hue shades. A phthalein derivative.

Sodium salt of tetrabrom tetrachlm-fluorescein.

1882. Brick-red powder, giving in water a

bluish-red solution with dark green fluores-

cence. In concentrated H'SOi, yellow solu-

tion, which, on dilution, deposits yellowish-

red flocks.

Application.—An acid dye (on wool^ or a
mordant dye (on cotton). Dyes wool or silki

bluish-pink or red from a slightly acid bath.

Cotton is mordanted with lead, tin, or alumi-

nium.
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PHLOXINE P (B.). Phloiine (C.) (M.)

(F.)(l>- * H.), KrythroMiK BB (Ber.), -Veic

pink. A phthaleVii derivative. Potassium
salt of lelrahrom dichlor fluorr^ctin. 1875.

Brownisli yellow powder, soluble in water
with a cherry-red colour with greenish-yellow

fluorescence. In concentrate<l H,SO,, yel-

lowish-brown solution, which gives a dark
brown ppt. on dilution.

Ap/j/icnlion.— r. PHLOXINE.
PHLOXINE TA (Mo.) v. Phloxine.
PHCENIX RED A (C).

PHOSPHINE (many makers). Pho^phim 11
(C), Pho-^jihint .V and P (K.), Xanthine (P.)

(L.) (D. & H.), Philadelphia yellow G (Ber),

Leather hroicn (M.), Leather yellow (M.) (D.)

(L.) (D. & H.), Chrymniline. An acriilinc

derivative. Produced as a by-product in the

manufacture of magenta. Mixture of salts of
chrysaniline and chrynololuidine.

Chrysaniline = Diamido phenyl acridine.

(
'-'^"^^ (tli)

)

H
Orange • yellow powder, giNing a reddish

-

yellow solution in water. In concentrated
HoSO,, reddish-yellow solution, with green
fluorescence : unchanged on dilution.

Application.—A basic colour, chiefly em-
ployed in the dyeing of leather.

PICRIC ACfD (many makers). A nitro

compoiind. Triniti o jihenol . Obtained in 1771
(from indigo), 1799 (from silk), 1842 (from
phenol), 1869 (from phenol sulphonic acid).

Lemon-yellow crystals, soluble in water. Its
solution has a very bitter taste. In concen-
trated H.,S04, greenish - yellow solution,
which ppts. on dilution.

Picric acid and the picrates are highly ex-
plosive when heated.

Application.—An acid colour. Dyes wool,
silk, and leather greenish-yellow from an acid
bath. Used also in prejwring orthochromatie
photciiiaiihic )ilates, .mil, very largely, in the
manuia.turc of snioki.-k-s.s explosives.

PIGMENT BROWN (B.). Sudan brown
(Ber.) (Fi.). An azo compound.

Alpha-naphthylamine — Alpha-naphthol.

1878. Brown irowder, insoluble in water, but
soluble in alcohol. In concentrated HjSO,,
blue solution ; on dilution, browii ppt.

Application. -- Used in colouring spirit
lakes, soaps, 4c.

PINCOFFIN r. Madder (Prepar.\tion8).
PINK. Old name for Safk.^nine.
PINK CUTTING LIQUOR .-. Tin Spirits.
PINK SALT '•, Tin Comioi-nds.
PITTAKEL. An obsolete aurine deriva-

tive.

PLUMBATES r. ^kau Hydroxide.

PLUMBITES '•• LE.\n Chromates.
PLUM SPIRITS V. Tin Siirit^

PLUTO BLACK FR (By.). 1899. A
direct cotton dye. Dyes unmordanted cotton

or union material black.

PLUTO BROWN N B, GG, R By.).

1898. Direct cotton dyes. Dye unmordanted
cotton hvown, which is rendered darker by
developing with "nitrol" (dia7.otise<l para-

iiitraniline).

PCEONINE V. Coralline.
POISONS, ANTIDOTES FOR, -•. Anti-

HOTts.

POLYCHROMINE (t;.) v. Primi'lise.

POLYCHROMINE B (O.). Cotton hrown R
(O.), Fast cotton broim K (G.), Direct Itroiim

R (G. ). An azo colour.

. ^Aniltnr.
IhnnudoslUhtne disulphontc acttK.^A -,.

1890. Brown powder, soluble In water with
an orange-brown colour. In concentrated
H,SO., cherry-red solution ; on dilution,

blue-black ppt.

Application.—A direct cotton colour. Dyes
cotton yellowish-brown from a neutral hath.

By subsequent diazotisation and development
various colours are produced ; with beta-

naphthol, claret-red ; with phenylene diamine,
brown).

POLYPHENYL BLACK B (G.). 1899.
A.lirrit r..tt..n lilark.

POLYPHENYL YELLOW R(G.). 1899.

A direct rott<^n yellow.

POMONA GREEN r. Iodine Green.
PONCEAU. Svnon\-m of Scarlet.
PONCEAU B(M.") ... Ponceau 3RB

(Ber.).

PONCEAU BO EXTRA (Ber.) ... Bril-
liast Crocki'nk M (('.).

PONCEAU G (C.) (U'v.) (M.) v. Pon-
CKAV JK.
PONCEAU 2G (Ber.) (B.) (M.). BrilliaiU

/JonctflH O O (C), Ponceau J J. An azo dye.

Aniline
Beta-naphthol disulphontc

acid R.

1878. Bright red powder, soluble in water.
In concentrated H.^hO,, cherry-red solution,
changing to yellowish-red on dilution.

Ap/ilication.—An acid colour. Dyes tpool

and MU- red-orant'c from an acid hatli.

PONCEAU 4GB (Ber.) r. CB'>cEK!f
Oranof. (Bv.).

PONCEAU GR (M.) .•. Ponceah 2R.
PONCEAU J '. Ponceau 2 R.
PONCEAU J J .-. PoNCE.\u 20.
PONCEAU R (M.) (Bor.) ... PoscEAr 2R.
PONCEAU 2R (Ber.) (B.) (Lev.) (F.)

(M.) (P.). Ponrrau O (Lev.) (M.), Ponceau
G li (M.), Ponceau R (M) (Ber.), Ponceau ./,

Brilliant ponceau O {C). Xylidine red, Xyli-
dine scarlet. An azo dye.
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Xylidine
Beta-iuiphthot dinulphoiuc

acid R.

1878. Brownish - red powder, soluble in

water. In concentrated H.jSOj, cherry-red

solution, which, on dilution, becomes reddish-

yellow.

Application.—An acid colour. Uyes wool

iinil silk red from an acid bath. Used also in

lake making.
PONCEAU 3R and 4.R (M.) (B.) (Ber.).

Cuinidiiie red, Camindine ponceau. An azo

compoimd.

, ,1 ... Beta-naphthol distdphonic
x[>-Lumia\ne — ^^^ ^

1878. Pcniceau 4Ris a. pure product. Dark
red powder, soluble in water with a cherry-

red colour. In concentrated HoSOj, cherry-

red solution, unchanged on dilution.

Application.—v. Ponceau 2 R.

PONCEAU 3 R B (Ber.). Ponceau B
extra (M.), Fast Ponceau B (B.), JVeio red L
(K..), Biebrtch scarlet (K.), Scarlet EC(C.),
Imjjerial scarlet (By.), Scarlet B (P.). An
azo dye.

Amidoazobenzoldi- _ Bela-naphthol.
sulprionic acid

'^

1879. Reddish-brown powder, giving a yel-

lowish-red solution in water. In concentrated
H2SO4, green solution ; on dilution, first blue

solution, then bluish-red ppt.
Application.—An acid colour. Dyes toool

and silk red from an acid bath.

PONCEAU 4RB (Ber.) v. Cbocein Scab-
let 3 B (By.).

PONCEAU 5R (M.). Erythrin X (B.).

An azo dye.

Beta-naphthol trisul-

phonic acid.

1881. Brown powder, soluble in water with
a cherry-red coloiu'. In concentrated HjSO^,
reddish-violet solution, becomes first blue,

and then red on dilution.

Application.—An acid colour. Dyes wool
and silk bluish-red from an acid bath. Used
also in colouring paper pulp.

PONCEAU 6R (M.) (B.). Scarlet 6 R.
An azo dye.

Beta-naphthol trisiU-

phonic acid.

1881. Brown powder, giving a magenta-red
solution in water. In concentrated H^SO,,
violet solution, which becomes magenta-red
on dilution.

Application.—An acid colour. Dyes wool

or silk red from an acid bath. The colour is

fast to light.

PONCEAU 6 R B (Ber.) v. CroceKn
Scarlet 7B (By.).

PONCEAU 10 RB (Ber.). Reddi.sh-brown
powder. Aqueous or alcoholic solution,

bluish - red. Concentrated HjSOi, bright

A inidoazobenzol

Naphthionic acid

Amidoazo benzene —

blue ; on dilution, reddish-blue, then bluish-

red.

Application.—An acid colour. Dyes wool

or silk bluish-crimson from an acid bath.

PONCEAU R T. An azo dye.

•n 7 J- Beta-naphthol disul-
i oluidiue •— 1 . • 7 r>phomc acid R.

1878. Red powder, soluble in water. In

concentrated H2SO4, cherry-red solution, be-

coming yellowish-red on dilution.

Application.—An acid colour. Dyes wool

and silk reddish-orange from an acid bath.

PONCEAU S EXTRA (Ber.) v. Fast
Ponceau •2B (B.).

PONCEAU 2S EXTRA (Ber.). An azo

dye.
Beta-najihthol distd-

phonic acid R.

1879. Brown powder, soluble in water ^vith a
magenta-red colour. In concentrated H.JSO4,
violet solution ; on dilution, violet ppt.

Application.—An acid colour. Dyes wool

and silk red from an acid bath.

POPPY FLOWERS {Papaver rhteas) con-

tain a red colouring matter used in colouring

wines and in pharmacy. It is not poisonous.

POTASHES c. Potassium Carbonate.
POTASSIUM, K= 39. Potassium is found

in combination in saltpetre (KNO3), in the

ashes of plants as KjCOj (crude potashes),

and in some silicates and sulphates. Saline

deposits of the chloride occur at Stassfurth

in Germany. The metal has a brilliant

silver -white lustre when freshly cut, but
quickly tarnishes in the air, forming an oxide.

It decomposes water with formation of potas-

sium hydrate, and liberation of hydrogen.

The metal itself is of little practical impor-
tance, but its compounds are largel}' used in

many industries.

POTASSIUM ANTIMONY TARTRATE
V. Tartar Emetic.
POTASSIUM ARSENATE, KH.AsO.,

obtained by fusing white arsenic and potas-

sium nitrate, lixiviating and crystallising.

It is used as a dung substitute in calico

printing.

POTASSIUM BITARTRATE, ACID
POTASSIUM TARTRATE, C,H,0,(OH)
(OK). Cream of Tartar, Tartar, Aryol.—
This substance occurs, together with other

organic acids in mulberries, sorrel, and in

considerable quantity in the juice of the

grape.
Preparation.—During the fermentation of

grape juice in the production of wine a crude
acid potassium tartrate is deposited on the
bottom of the vessels used. This substance

is termed " argol." On the sides of the tanks

a still more impure salt, containing much
of the suspended matter of the mixture, la

formed as a crust. The "argol" is recrys-

tallised and then forms "tartar," which,
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after clarification by means of clay and fur-

ther crystallisation, is known as "cream of
tartar."

Properlien.—Potassium bitartrate crystal-
lises in rhombic prisms. 100 parts of water
at 15°C. dissolve about '5 part of the salt,

and at a temperature of 100° C. about 7 parts
are dissolved.

When ignited the salt j'ields a residue of

potassium carbonate and carbon.
Tartar is used in very large quantities as

an assistant in the mordanting of wool with
salts of aluminium, chromium, iron, copper,
and tin, and serves to improve the perma-
nence, fulness, and brilliancy of the ultimate
colour. This influence is probably due to a
double decomposition of the tartrate and the
mordanting salt, the mineral acid of the
latter combining with the potassium of the
tartrate and the metallic hydrate with tar-
taric acid : it is also possible that a double
.salt is formed. At all events it seems that
the mordanting salt is changed in such a way
that the fibre takes it up more readily and a
better result is obtained on dyeing, by mor-
danting wool with pure tartrates of "alumi-
nium, &c., excellent results are obtained. If,

moreover, the tartaric acid which lias l>ccn

absorbed by the fibre is not properly washed
out, it will, no doubt, exert a less injurious
effect in dyeing than sulphuric acid in the
free state (HnmmfJ). Sometimes, as for in-

stance in mordanting with bichromate and
tartar, the latter salt acts also as a reducing
agent.

A number of preparations are in the market
under the name of s^ibstituie oflarlar, tartar
cake, svperargol, &c. Some are simply acid
sodium sulphate ; others contain oxalates :

while others still consist of tartar, together
with sufficient sulphuric acid to convert all

the potassium into potassium sulphate. In so
far as these preparations claim to replace
tartar completely, most of them are useless,
because they cannot produce the double de-
composition between the mordanting salt and
a tartrate. If it is intended to use them
for acidifying only, well - known and pre-
viouslj'-tested chemicals—such as tartaric or
oxalic acid or sodium bisulphate—should be
lyeferrcd to preparations of unknown compo-
sition and properties.

Aiia/t/fii'.—Acid potas^mn tartrate occur-
ring in cream of tartar, arr/ol, or tartar may
l)e determined in various ways.

Warington, who, with Grosjcan, has pub-
lished many valuable papers on tartaric
and citric acids, recommends the following
methods for determining the value of com-
mercial tartrates :

—

1. (a) Five grms. of the finely-pi)wdere<l
sample are heated with a little" water and
treated with about three-fourths of the total
amount of normal caustic required to neu-

tralise it. The liquid is boiled, and whifn
nearly cold, neutralised exactly with a fur-

ther quantit3- of normal soda, using phenol-
phthalein as indicator.

I c.c. of normal alkali = 0"188 grm.
KHC«H,Ot.

('<) Two grms. of the sample are ignitol in

a platinum crucible at a low red beat. The
ash is transferred to a Iwaker or porcelain
liasin, and treated with a slight excess of
normal sulphuric acid, and the liquid heated
to boiling. The excess of acid is then deter-
mined by normal alkali. From the alkalinity
of the ash of 1 grm. of tartar is subtracted
the acidity of 1 grm. of unbumt tartar (Iwth
in terms of normal alkali), when the differ-

ence represents the neutralising power of the
bases existing as >iful)xil tartrates. 1 c.c. of
normal alkali is in this case equivalent to
O'OTo grm. of tartaric acid as neutral tar-
trate, or 0113 grm. of K.CH^O,.

In presence of carbonates, this process
does not give the separate amounts of acid
and neutral tartrates, but the correct amount
of total tartaric acid is obtaine<l.

2. The following process depends upon the
conversion of all the tartaric acid present
into acid potassium tartrate :

—

About 3 grms. of the sample are moistened
with a little water, and heated to boiling.

The mixture is digested for about twenty
minutes with an excess of neutral potassium
oxalate, whereby any calcium tartrate is

converted into oxalate, with formation of

potassium tartrate. From 1 to 2 grms. of
potassium oxalate should remain in excess.
The liquid is now nearlj- neutralised with
caustic potash, filtered through a small filter,

and the residue well washed. The filtrate

and washings, containing the whole of the
tartaric acid as normal potassium tartrate,
are concentrated to about 60 c.c. ; 5 grms. of
powdered potassium chloride are a<lded, and
the solution allowed to cool. A strong solu-
tion of about 3 grms. of citric acid is then
added, and the mixture stirred continuously
for atxjut ten minutes. The acid potassium
tartrate which is thus precipitate<l is col-

lected on a filter ami washe<I (preferably by
the aid of a filter pump) with a 5 [X-r cent,
solution of potassium chloride saturated
with potassium bitartrate. The precipitate
is transferred to the beaker in whicli the
operation was conducted, dissolved in hot
water, and titrated with normal alkali, using
phenolphthalein as indicator.

Each c.c. — 0-I,)0 grm. tartaric acid.

Imjiiiritiex.—In addition to natural impu-
rities, ground tart.ar and argol are frequently
adulterate<l with various substances, such ua
a/u}» and hijiu/phate of i>otaJ*h, and oocasiou-
ally with gyjuium and chalk.
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POTASSIUM CARBONATE, K,CO,
(Potashes).

Prtparation. — Carbonate of potash has
been known since ancient times as a consti-

tuent of the £kshea of land plants, from which
it is obtained by extraction with water.

The extract ia evaporated and the residue

ignited. It is prepared on the large scale by
the Leblanc process from potassium chloride,

which occurs in considerable quantity either

alone as Sylrine, or combined with maraesium
chloride as Cama/lite. It is also obtained
from the sulphate, and in smaller quantities

from beetroot molasses (vinasse) and " suint.

"

Properties. — Potassium carbonate is a
white solid, which is very hygroscopic and
deliquescent. It is readily soluble in water,
from which it cr3"stallises as the salt K^CO,
+ HHjO. The solution has an alkaline

reaction and a caustic taste. If carbon
dioxide be passed into the aqueous solution,

bicarbonate of potash is formed.

KXO, + CO, + H,0 = ^KHCO,

The bicarbonate of potash crystallises from
the solution. It is soluble in 3 to 4 parts of

water, and has a neutral reaction. On
ignition the bicarbonate gives off water and
carbon dioxide, the residue consisting of car-

bonate of potash.
Potassium carbonate is used to a great

extent in the manufacture of soft soaps, and
of fine glass ware. It is also used in the
dj'eing of certain direct cotton colours. In
most cases sodium carbonate, which it

strongly resembles, and which is much cheaper
than the potassium salt, can be used in its

place.

POTASSIUM CHLORATE, KCIO3. Chlo-

rate of Potash.
Preparation. — When chlorine is passed

through a hot concentrated solution of caustic

potash the following reaction takes place :

—

6K0H -I- 3C1, = KCIO, + 5KC1 + 3H,0.

A mixture of lime and potassium chloride

is used when the manufacture is conducted
on a large scale, the calcium chlorate first

formed undergoing double decomposition
with the potassium chloride.

Potassium chlorate crj-stallises from the
hot solution in shining monoclinic crystals.

100 parts of water dissolve 6 parts of the salt

at 1
5° C, and 60 parts at 100° C.

Properties.—The salt melts at 359°, and
on being heated above that temperature gives

off oxygen. Potassium chlorate is a powerful
oxidising agent. In the presence of sulphur,
various sulphides, and organic matter, it is

liable to explode, especially if subjected to

friction. It is employed in "the production of

aniline black and manganese bronze, &c.,

and in the preparation of mordants.

POTASSIUM CHROMATE and
BICHROMATE v. Chromium Tbioxidk
(Chbomatks).
POTASSIUM FERRICYANIDE,

KjFe(CN)e. Bed Prussiate 0/ Potash.—This
salt is manufactxired by treating the yellow
prussiate with oxidising agents such as
chlorine :

—

KiFe(CN)6 )- CI = K3Fe(CN)e + KCl.

It cryst*llise3 in dark red rhombic prisms,
which contain no water of crystallisation.

100 parts of cold water dissolve about 35
parts ; hot water dissolve twice sis much of the
salt. Potassium ferricyanide is an oxidising

agent. It ia used as a discharge in printing,

and in the production of Prussian blue.

POTASSIUM FERROCYANIDE,
K<re(CN)6 -I- 3H,0. Yellow Pruasiate of
Potash.
Manufacture. — This substance is pre-

pared on the large scale by heating nitro-

genous substances, such as leather and
horn clippings, wool dust, &c., with scrap
iron and crude potashes. The mass ia

lixiviated, and the aqueous extract crystal-

lised. Large yellow monoclinic crystals con-

taining 3 molecules of water form in the
liquid.

Properties.—The crystals lose the whole of

their water of crystallisation at 100° C. , and
form a white powder. Potassium ferrocyanide
dissolves in 2 parts of hot and in 4 parts of

cold water, the resulting solution having a
bitter taste and being non-poisonous. On
boiling, the solution evolves ammonia and
hydroc5'anic acid. On the addition of hydro-
chloric acid to a concentrated solution of the
salt hydroferrocyanio acid, H4Fe(CN')8, is

precipitated as a white powder.
The commercial product generally contains

more or less potassium sulphate.
Application.— Potassium ferrocyanide ia

used in aniline black dyeing and for the pro-
duction of Prussian blue. It forms precipi-

tates with some basic aniline colours, and can
be used as a mordant for these on cotton.

POTASSIUM HYDROXIDE or CAUSTIC
POTASH, KOH. PotasMum hydrate.

Preparation.—When metallic potassium ia

aUowed to act on water, hydrogen is evolved
and potassium hydrate is obtained in solu-

tion. It is produced on the large scale by
boiling 1 part of potassium carbonate dis-

solved in 12 parts of water with 1 part of

slaked lime in an iron vessel.

KoCO, -f Ca(0H)2 = 2K0H + CaCO,.

As soon as a filtered sample of the liquid

ceases to effervesce (showing complete con-
version into hydrate) on the addition of

hydrochloric acid, the reaction is at an end.

The liquid is decanted, evaporated, and the
residue melted and poured into moulds, or
broken into lumps.
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It is also prepared from potassium sul-

phate by tlie Leblanc process, the addition

of excess of carbon to the mixture produc-
ing a considerable percentage of potassium
h3tlrate.

I'roptrties.—Caustic potash is soluble in

altoliol and in half its weight of water. It

deliquesces in the air and absorbs carbon
dioxide, forming eventually a solution c^

potassium carbonate.

It is a white crystalline solid having a
soapy feel and a strong caustic taste. It ia

not ditficult to melt and is volatilised at
a high temperature without change.

Potassium hydrate is the strongest of the
bases and possesses marked caustic proper-
ties, attacking the skin, paper, &c. It is

used in soap-making, &c. , but is replaced
wherever possible in the arts by sodium
hydrate, which is cheaper.

Analysis.—The analysis of caustic potash
and potassium carbonate does not differ

essentially from that of the corresponding
sodium compounds :

—

1 c.c. of normal acid = 0'069 grm. K.COj.
= 0-056 ,, KOH.
= 0-047 „ K,0.

Esti/nadon of Potash by Platinimi Chloride.

—Since potash salts frequently contain con-
sitlerablc quantities of sodium salts, either
as natural impurities or adulterations, it is

often necessary to estimate tlie amount of
potash present. The alkalimetric process,
of course, would include soda, if present.
The best method for estimating potassium
in presence of sodium salts, although often
consirlered too tedious and expensive for
tecliiiical purposes, is by precipitation with
platinum chloride. Five grms. of the sample
are dissolved in 500 c.c. of water. If anj-

insoluble matter be present the liquid can,
in the case of potassium carbonate, be run
through a dry filter paper; if a caustic
solution, is being tested, it is best to allow
the insoluble matter to subside and then
draw olT 25 c.c. of the clear solution and
transfer it to a porcelain dish. A slight
excess of hydrochloric acid is added, the dish
being meanwhile covered with a clock-glass
to prevent loss from effervescence. The clock -

glass is removed, taking care to wash the
underside into the dish, and an excess of
platinum tetrachloride added.
The solution is then evaporated nearly to

dryness on a water-bath. The liquid should
remain dark yellow coloured during the
whole of the evaporation, otherwise more
platinum chloride must be added.
For further details r. Analysis ofAmmonia.
4S6 parte of the precipitate (K,PtCle) cor-

respond to 138 parts of K,CO,.
If the substance to be anal3'3ed contains

more than traces of sulphate, the sulphuric

acid should be removed by barium chloride,

otherwise the potassium platinum chloride is

liable to be contaminated with sodium sul-

phate. This, however, may be prevented
without practicallj' affecting the accuracy of

the results by having an excess of hydro-
chloric acid present, and allowing about half

a cubic centimetre of liquid to remain in the
dish l>efore adding alcohol and ether. During
the whole of the process, ammonia fumes
should not be allowed to come in contact
with the solution, or the results will be too
high.

Estimation of Potagh by Tarlaric Acid.—
Two grms. of the sample are washed into

a small flask with about '25 c.c. of water, and
neutralised by means of tartaric acid. 50 c.c.

of a saturated solution of sodium bitartrate

are added to the flask, and well shaken at
intervals during the course of an hour. The
precipitated potassium bitartrate is then col-

lected on a small filter and washed with a
cold saturated solution of potassium bitar-

trate. The filter and contents arc put back
into the flask, which may contain a little of

the precipitate, hot water added, an<l the
solution, with phenolphthalein as an indi-

cator, titrated with normal caustic soda.

1 cc. of ^ soda = 0-069 grm. K,CO„
or 0056 grm. KOH.

Indirect Estimation of Potash and .-^oda.—
From 05 to 1 grm. of the sample is dissolved
in water and a slight excess of hydrochloric
acid is added. The solution is heated to the
boiling point and, if any sulphates are present,
barium chloride is added. Tlie barium sul-

pliate isremoveil by filtration, and the excess
of barium in solution is precipitated by am-
monium carbonate and ammonia. The filtrate

from the barium carbonate precipitate is eva-
porated to dryness in a platinum dish, and
the residue ignited to expel aninicmium com-
pounds. After cooling, the ignitc<l residue
is treated with hot water, and the solution
filtered from any insoluble matt«r. The
cleiir filtrate and washings, with addition of
a little hydrochloric acid, are nowevai)orate<l
to dryness in a weighed platinum dish, and
the residue heated to about 180° C. in an air-

bath, cooled and weighed. This weight re-

presents the amount of mixed chlorides of

potassium and sodium present in the sample,
and by estimating the combined chlorine, the
amount of potassium and sodium chloride
respectively can be calculated. The mixed
chlorides are dissolved in water and diluted
to 500 c.c. ; 50 c.c. are withdrawn and
titrated with .^ silver nitrate, as given

under Analysis of .Sodium Carbonate {q.v.).

Each c.c.= 0-00.S55 grm. CL The amount
of potassium is found by multiplying the
difference between the weights of the mixed
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chlorides and the chlorine by 1 '54, subtract-

ing llie chlorine and dividing by 0'63.

POTASSIUM HYPOCHLORITE, KCIO.
Euu de Javelle:—Potassium hypochlorite is

knoNvii only in aqueous solution, which is

obtained by the action of chlorine gas on a

cold solution of caustic or carbonate of potash,

or by the double decomposition of bleaching

powder and potassium carbonate.

CaOClj + KjCOj = KCIO + KCl + CaCO^.

Eau de Javelle has a chlorine-like smell,

and is a strong bleaching agent, the power
ot which is increased by the addition of an
acid (v. Bleachi>!'g Powder, p. 67). It is

used chiefly in the household for bleaching
purposes.

POTASSIUM MANGANATE v. Mang.4n-
ESE COMI'OUXDS.
POTASSIUM METANTIMONIATE v.

AxTiMONic; Acid.

POTASSIUM NITRATE, KNO3. Nitre,

Saltpetre.

Preparatimi.—Potassium nitrate is found
in India as an efflorescence on the soil. It

is prepared artificially by allowing waste
organic matter containing nitrogen (dung,
urine, &c. ), to remain mixed with crude
potashes and lime in heaps. After standing
many months the mass is lixiviated and the
calcium nitrate in the extract decomposed
by potassium carbonate.

Ca(NO,)„ -f K3CO3 = 2KN0, -I- CaCO,.

Sodium nitrate can be converted into potas-

sium niti ate by heating saturated solutions

of sodium nitrate and potassium chloride

together. While hot, sodium chloride crys-

tallises, and, when cold, potassium nitrate

separates from the solution.

Properties.—Potassium nitrate crystallises

in white rhombic prisms. It is chiefly used
in the manufacture of gunpowder. It melts
at 338° C, giving off oxygen and forming
potassium nitrite (KNOo).
POTASSIUM NITRlTE v. Potassium

NiTEATE.
POTASSIUM OXALATE, K,C,0^

-f 2H„0, is easily soluble in water; it cry-

stallises from aqueous solutions in monoclinic
crj'stals.

Acid Potassium Oxalate, KHC^Oj, is less

soluble in water than the normal salt. It is

found in sorrel, rhubarb, and other plants.

Commercial Salts of sorrel or Binoxalate of
potash is a mixture of the two above-men-
tioned salts. It is used as a substitute for

tartar, and sometimes as a mild acidifying
substance. It is also employed for removing
ink stains.

POTASSIUM PERMANGANATE i>. Man-
ganese Oxides.
POTASSIUM PERMANGANATE NOR-

MAL SOLUTION )'. Iron (Ferrous Sul-
phate).

POTASSIUM SULPHATE, K.SO4, occurs
in combination with magnesium sulphate as
Kainite. It is obtained as a by-product in

various industries, and may be prepared by
the action of sulphuric acid on potassium
chloride. It is used in the preparation of
carbonate of potash by the Leblanc process.

POTASSIUM SULPHOCYANIDE op
THIOCYANATE, KCN.S.-For the pre-
paration of this salt anhj'drous potassium
ferrocyanide, ignited carbonate of potash, and
sulphur are fused together. The mass is

lixiviated with water, crystallised and then
purified by recrystallisation frdm alcohol. It

crystallises from water and from alcohol in

transparent prisms, which deliquesce in the
air.

Potassium thiocyanate is very poisonous,
and is used in the laboratory as a reagent
for ferric salts, with which it gives a red
colouration. It may be employed to neutralise

those acids which are liable to carry iron
into the colours used in calico printing.

POUTET'S REAGENT v. Oleic Acid
(Commercial).
PRAGUE ALIZARIN YELLOW G

(Kinzlberger). An azo dye.

Metanltraniline — Beta-resorcilic acid.

1894. Yellow powder, soluble in water. In
concentrated H^SO^, yellow solution; on
dilution, yellow ppt.

Application. — A mordant dye. Dyes
chrome - mordanted imol, brownish - yellow ;

chrome -mordanted cottmi, pure yellow.

PRAGUE ALIZARIN YELLOW R
(Kinzlberger). An azo dye.

Paranitraniline — Beta-resorcilic acid.

1894. Orange - yellow powder, soluble in

water. In concentrated H^SOj, orange-yel-
low solution ; on dilution, orange-yellow ppt.

Application.— r. previous colour,

PREPARED BARK v. Quercitron Bark.
PREPARING SALT v. Stannate or

Soda.
PRIMROSE V. EosiNE S.

PRIMROSE SOLUBLE IN ALCOHOL
(D. & H. ). Spirit soluble eosin, Methyl eosin

(Mo.) (S. C. I.), Erythrine. A phthalein
derivative. Potassium salt of tetrabrom
fluorescein methyl ether. 1874. Green glis-

tening powder or flakes, slightly soluble in

water with a cherry-red colour. In concen-
trated HjSOj, yellow solution, which evolves
bromine on heating ; on dilution, brownish-
yellow ppt.

Application.—Dyes sillc red with brick-red
fluorescence.

PRIMROSE V. Erythrosink.
PRIMROSE V. Martius Yellow.
PRIMULA V. HoFMANN'a Violet.
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PRIMULINE (Br.S.&Sp.)(By.)(B.) (K.)

(C). ('(irHo^iiie (CI. Co.), Po/ychroinine (G.),

Tfiiofhromogen (D.), Anreolin (D. 4 H.),
Su/phin (B. ). A thiobenzynyl derivative.

Mixture of several bmlies, the chief of which
u

—

C 5>^jj>C,H,— C-^j^^CjHj . CH,

1887. Dull yellow powder, soluble in water
with a yellow colour. In concentrated H,SO,

,

pale yellow solution with green fluorescence;

on dilution, orange-j'ellow ppt.

Application.—A direct cotton colour. Dyes
unmordanted cotton primrose - yellow from a
neutral or alkaline txith. If diazotised and
developed on the fibre it produces a series of

"ingrain" colours, many of which are very
fast. The chief developers used are the fol-

lowing :

—

iDgrain Coll.

Beta-naphthol, . Red.
Resorcinol, .... Orange.
Phenol, .... Yellow.
Benzyl naphthvlamine, \ ^ i

Ethyl betanap"hthylaraine, /
»<"'lea"*-

R salt Maroon.
Alpha - naphthol sulphooic

acid N \V, . . Crimson.
Metaphenylene diamine, . Brown.

By treating priniuline dyed cotton with
dilute bleaching powder solution, a very per-

manent yellow is prod' iced.

PRINTING BLUE ;Her.) v Induline
SOLI'BLK IN SriKIT.

PRIVET BERRIES contain a small amount
of crimson dye, liijuHn, which may be fixed on
aluni-mortlantetl inn,I.

PROOF SPIRIT <: Alcohol.
PROPIOLIC ACID r. iNDKio (Artificial).

PBOTOCATECHUIC ACID,

/ r OH (1) \

C,H, { OH (2) ),

\ I COOH (4) /

is produced by fusing catechu and many other
vegetable principles with caustic potash. It

may also oe readily obtained by synthesis.

It forms monoclinic needles, melting at 199°

C, and its aqueous solution gives with ferric

8alt.s a bluish-green coloration, which changes
to a deep red on neutralising with sodium
carbonate. By distillation of its calcium
Bait C'ltechoi (pyrocatcchin) is formed.

PRUNE PURE (Sandoz). Pan»a R
(Sandoz). An oxazine dye. Dimethyl phenyl-

amvioninm dioxypherwiazint carhoxylic acid
methylether. 1886. Brown glistening erv-

BtaU or dark brown powder or paste, slightly

soluble in water. In concentrated H,804,

cornflower blue solution, which changes to
magenta-red on dilution-

ApiJicalicni.—A basic and a mordant ilyu.

Dyes tannin -mordanted cotton or chrome

-

mordanted cotton or trool blue-violet.

PRUSSIAN BLUE.—By the reaction of
ferrous and ferric salts with yellow and re<I

prussiate of potash, several compounds are
produced.

Yellow prussiate and ferrous salts produce
together a white compound, which oxidises

raJSWly to fomi Prussian blue. The whit«
compound proliably has the com|>osition

K,Fe.j(CN),,Fej. Ferric salts produce in

a solution of yellow prussiate, when the
latter is in excess, a blue precipitate of

ferric potasfium/errocyanide, K.^'e.j(CN),jFej.

This substance, usually called solMe I'nin-

sian blue, dissolves, when pure, in water
forming a blue solution, from which it i»

precipitated by the addition of salts.

Preparation.—70 parts of ferrous sulphate
crystals are dissolved in water, and the hot
solution is gradually iulde<l to a boiling solu-

tion of 110 pats of potassium ferneyaniiie.

The mixture is boiled for two hours, hltere<l,

and washed with water. When the washings
which pass through begin to assume a <leep

blue colour the washing must cease.

Molybdic acid and ammonium molyUlate
and tungstate easily dissolve Pru.ssiaii l)lue.

Tumbull'fi blue or ferroun f'trri'-ynniil'

,

Fe^lCN),,, or(Fe,),(Fej)j(CN)j,, is formed
by precipitating ferrous sulphate with red
prussiate. }Villianu^on^s blue or imoltJile Pru»-
sian blue, or ferric ferrocyanide, Fe7(CN)i,,
or (Fe.j)^(Fo.j)s(CN)3^, is obtained, together
with soluble Prussian blue, when a solution

of yellow prussiate is added to a solution of
ferric chloride. The same compound is

obtained by the action of chlorine or nitric

acid on TurnbuU's blue, or by precipitating

the soluble Prussian blue with ferric cliloride.

The pigment Pru^mm blue is prepared by
precipitating a solution of copperas with
yellow pru.ssiate of potash, and oxidising tho
white product with nitric acicL It forms an
intensely blue powder or lumps having a
coppery lustre, and consists of mixtures of

the various blues. It is quite insoluble in

wat«r, but dissolves in ammonium tartrate

with a violet, and in oxalic acid with a blue,

colour. It is insoluble in mineral acids and
is not aflected by them, but it is decomposed
by alkalies with formation of ferric hydroxiile

and ferrocyanide ; for instance :—
2Fft^CN),8 + 24KOH

= 3K,(CN),,Fe, + 4Fe,(0H),.

Hydroferrocyanic acid, H,(CN, j)Fe, (or an
acidulate<l solution of yellow prussiate), is

dissociated on boiling ; hydrocyanic acid

escapes, while a white precipitate of an acid

ferrous ferrocyanide is formed.
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2H,(CN),,Fe., = 12HCN + H4Fe,(CN),,Fe,.

The same reaction ia used for the preparation

of hydrocyanic acid.

If an oxidising agent is present

—

e.g., red

prussiate—the reaction is somewhat different,

and Williamson's blue is formed, together
with hydrocyanic acid,

7H8(CN),,Fe, + 20,
= 2re,(CN)i8 + 48HCN + 4H,0.

Use is made of this reaction for the produc-

tion of Prussian blue in wool dyeing and in

calico printing. In the latter case a mixture
of yellow and red prussiate and tartaric acid

is printed on the material, and then steamed.
Prussian blue may be considered to be a mor-
dant colour produced by the dyestuff '

' yellow
prussiate," combined with ferric mordant.
The colour deserves to be called polygenetic,

since the prussiates produce various coloured
products with most of the metallic oxides.

Prussian blue, however, is the only one of

the series which is used in dyeing, printing, or

painting.

PUCE SPIRIT V. Tin Spirits.

PURE BLUE f. Soluble Blce.
PURE BLUE ESI (S.C.I.) v. Bavarian

Blue DBF.
PURPLE SPIRITS V. Tin Spirits.

PURPLE TREFOIL {Trifolium pratejise

purpureum) contains a bright yellow colour,

which is used in staining wood,
PURPURIN (NATURAL) v. Madder.
PURPURIN. Old name for Rosolane.
PURPURIN (B.) (By.) (Brit. Aliz. Co.).

Alizarin No. 6 (M.). An anthracene deriva-

tive, isomeric with anthra- a,nd flavopurpurin
and anthracene brown. Trihydroxy anthra-

quinone. Exists naturally in Madder root in

small quantities. Prepared from madder in

1826, from anthracene in 1874. Reddish-
brown paste, slightly soluble in water. In
concentrated HjSOj, reddish-yellow solution ;

on dilution, reddish-brown ppt. In caustic

alkali solution, magenta colour.

Application.—v. Alizarin.
PURREE r. Indian Yellow.
PYOKTANIUM op PYOKTANINE.

Methyl violet is sold as an antiseptic under
this name.
PYRENE v. Anthracene.
PYRAMINE ORANGE (B.). An azo dye.

.Nitrometaphenyhne
Beitztdme disul-X diamine.

ph<m,c ac,d
^^j^itrometapkenylene

diamine.

1893. Reddish powder, giving an orange-red
solution in water. In concentrated H^SOj,
yellow solution ; on dilution, yellow-red ppt.

Application.—A direct cotton colour. D3e3
cotton orange-red from a neutral or alkaline
bath.

( CsH,
I

PYROGALLIC ACID. {Pyrogallol. TH-
hydroxybenzene).

OH (1) \

OH (2) ).

OH (3) /

This body ia formed by the dry distillation

at a low temperature of tannic or gallic acid,
or of any of those tannin matters which pro-
duce "bloom" on leather or give a blue
colour with ferric salta. It may also be
produced synthetically. It forma colourleaa

needles, which melt at 131° C, and is volatile

at a slightly higher temperature. It dissolves
easily in water, alcohol, or ether, its solutions
being poisonous. In alkaline solution it has
a very powerful reducing action, and is used
on this account in photography, and as an
oxygen absorber in gas analysis.

The production of pyrogallol or calechoT

respectively, when a tannin is submitted to
dry distillation, is employed as a means of
classifying these substances. The details of
the method of carrying out the test are as
follows :

—
*1 grm. of the tannin is dissolved

in 5 c.c. glycerine and the solution heated
slowly to 160° C. After ten minutes the
temperature is raised to 200° C, and kept
between 200° and 210° for half an hour. It

is then allowed to cool, and the liquid shaken
with 50 c.c. of ether. The separated ethereal
layer is evaporated to dryness, the residue
dissolved in 50 c.c. of water and tested for
pyrogallol and catechol by means of the
following table :

—

Ferric chloride, .

Ferric acetate,

Lime water, . . .

Melting point,. .

Pinewood shaving,
moistened with
HCl

Pyrogallol.

Red colour,
turning brown.
Dark purple

colour.
Purple colour,
turning brown.

131»

No change.

Catechol.

Green colour.

Green colour.

Red colour.

111»

Violet colour.

Pyrogallol is largely employed in colour
making, chief!}- for the production of "aliz-
arin " or " anthracene " j-ellows.

PYROLIGNEOUS ACID v. Acetic Acid.
PYROLIGNITE OF IRON v. Iron (Fer-

rous Acetate).
PYROLUSITE V. Manganese.
PYRONINE B (L.) (By.). A derivative

of diphenylmethane. Tetra ethyl diamido
ojcydiphenylmethane hydrochloride. 1889.
Green glistening crystals, soluble in water
with a red colour with yellowish-red fluores-

cence. In concentrated HjSOj, yellowish-
red solution, which becomes reclder on dilu-

tion.
*

* Trimble, The Tanniiu, vol. i., p. 2T.



268 PYRONINE G.

Ajjplicatioti.—A basic colour. Dyes taimin-

mordantefl rotton bluish-crimson.

PYRONINE G (L.) (By.). The corre-

sponding totiani'.'thyl derivative.

The Aj/jjtarann, ^\^action^^, and Properlieg

are similar to those of Pvronise B, but ita

aqueous solution has a yellow fluorescence,

and it dves a redder shade.

PYRdSINE B (.Mo. I t'. Ervthrosine.
FYROSINE J (Mo.) r. Ervthrosine ii.

PYROSINER(Mo.). Ami.\tureof /Jand^.
PYROTINE ORANGE (D.) v. CroceYs

Oranc.k.

PYROTINE RED RRO(D.). Anazodye.

litliina/ikthylamine Alpha-naphlhol
monosulphonic — monogulphonic
add D acid X ir.

1884. Brownish-red powder, giving a yel-

lowish -red solution in water. In concen-

trated HjSOj, magenta-red solution, which
beciinies redder on dilution.

A/j/i/ic'Uion.—An acid colour. Dyes wool

and mYX- red from an acid bath.

PYROXYLIN i: Artificial Silk ; also

Cotton (Actio.v of HNO, o.n Cellulose).

QUERCETIN v. Quercitron Bark ; also

Pkk^ian Bkrkiks.
QUERCITANNIC ACIDS are the tannins

existing in various species of oak bark, and
although they are all probably identical, this

fact is not yet established. The composition
has been given as CijHuO,-, and in the pure
condition they form a pinkish-white amor-
phous powder, soluble in water or alcohol,

but insoluble in ether. Quercitannic acids

give a blue-black coloration, or precipitate

with ferric salts, and a dirty white precipitate
with tartar emetic. They also form com-
pounds with albumen and gelatine, and are

the most important tannins used in the pro-

duction of leather. They are verj' little used
in dyeing.

QlJERCITRIN '. QtERciTRoy Bark.
QUERCITRON BARK and FLAVIN.
Oriijin.— (^Hieroitron is the inner bark of the

Qiitrcus niijra or <J. linctoria, a species of oak
indigenous to the United States and Central
America. It was first introduced into this

country by Bancroft in 1775 as a cheap sub-

stitute for weld.

The bark of the tree may be divided into

three layers, viz. :—A black, coarse, outer
bark, which contains little colouring matter,
and is discarded ; a central cellular portion,

in which the colouring matter chiefly resides
;

and an inner woodj' bark. In preparing the
dyestuff the rough outer bark is chopped off,

and the central portion, when rasped, con-
«titutes the commercial article.

The colouring matter is found chiefly in the

powdery substance, which may be sieved

away from the rasped Ijark.

Commercial Preparatioiu.—lu addition to
" bark extract," which is prepared in the
usual way (v. Log%vootl extract), this colour-

ing matter is sold in three forms, Wz., "fla\-in,"

"patent bark," and " prcixircd bark."
Prepared bark is little used, and appears

t« be ordinary rasped bark, fri'iu which a
good deal of the tibrous portion has been
removed by sifting or other means.
Patent bark is prepared by boiling gi'oimd

quercitron bark with dilute sulphuric acid,

and then washing and drying the product.

The process thus consists essentially in the
decomposition of the glucoside contained in

the bark. Patent bark has about double the
dyeing power of the rasped Ijark.

Flavin is the most important product of

the series, being, indeed, more largely used
than quercitron bark itself. Two distinct

processes are in use for its preparation. In
the older method the ground bark is extracted
with superheated water, from which flavin

precipitates on cooling. Prepaied in this

manner, flavin consists of impure qiierciirin

(see below), while the more esteemed kinds
of flavin consist essentially of qiiercfjin.

These are prepared by carefully extracting
the bark powder ("prepared bark") with
ammonia, or other alkali, and then immedi-
ately acidifying the solution in order to pre-

vent the oxidation which readily occurs wlien

the colouring matter in alkaline solution is

exposed to the air.

Colouring Matter of Quercitron Bark.

As in the case of weld and many other
dyestuffs, the colouring principle of <|uer-

citron bark was first isolated by Chevreul,
who named it qutrcitrin. He also obtained
from the bark a jjeculiar tannin, quercitannic
acid. Quercitrin may be prepared as follows

:

—The ground bark is extracted with alcohol,

and to the concentrated extract a considerable
amount of glacial acetic acid is adde<l. An
alcoholic solution of lead acetate is then
careful!}' added to precipitate the impurities,
crude quercitrin being obtained from the
filtrate by evaporating to dryness after re-

moving the lead by means of hydrogen sul-

phide. The product is then purifie<l by dis-

solving in alcohol, re-precipitating wit h water,
and re-crystallising several times from hot
water after filtering through animal charcoal.

Quercitrin, when pure, crystallises in pale
vellow neetUes. It is insoluble in coM, but
sliglitly soluble in boiling water, and easily

soluble in alcohol, acetic acid, or alkalies.

The percentage composition of qxurcitrin it

not well established, Rochleder giving the
formula C^HjoO,;, while Liebermann and
Hamburger's analj'tical results require
CjjHjjOjQ. It appears to be a glucoside, being
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decomposed by boiling with dilute mineral

acid with production of a flocculent precipi-

tate of quercetin ; a sugary substance {iso-

duh-itol or rhamnose) remaining in solution.

With ferric chloride quercitrin produces
an intense green coloration. It possesses a

certain djeing power, but is much inferior

to quercetin in this respect.

Quercetin, the true colouring matter of

quercitron bark, is most readily prepared in

the following manner*:— Quercitron bark
dust is waslied with salt solution to remove
ftnpurities, and then extracted with cold

dilute ammonia. The extract, on neutral-

isation with sulphuric acid, deposits a brown
precipitate containing little colouring matter.
This is filtered off, and the clear solution is

acidified and boiled. Crystals of quercetin

soon begin to separate, and are collected

from the hot liquid, in order to prevent
contamination with impurities which are de-

posited on cooling. If necessary, it is re-

crystallised from alcohol.

When pure, quercetin crystallises in yellow
needles. Of the several formuh-e which have
been assigned to it, A. CJ. Perkint has re-

cently shown that of HerzigJ {CisHiqOj) to

be correct. Quercetin is insoluble in cold, but
elightl}' soluble in hot water, and readily

soluble in alcohol or alkaline solutions. With
ferric chloride it gives a similar dark green
solution to that produced bj' quercitrin, but
the former becomes red, and the latter is

unchanged on heating.

Quercetin gives interesting decomposition
products when fused with solid caustic
potash, § including paradatisceiin, quercetic

acid, ph/oroghicin, and proto-catechuic acid.

Under suitable conditions it forms halogen
and alkyl derivatives, and behaves in a simi-

lar manner to morin (old fustic) and fisetin

(young fustic) when acted upon by strong
mineral acids.

||

Quercitrin and quercetin exist not only in

quercitron bark, but in a large number of

plants.

Application.—Flavin is used in conjunction
with tin mordant for the production of bright
orange-yellow shades of wool. A small addi-
tion of flavin is frequently made when dye-
ing cochineal scarlets. This removes the
somewhat bluish tone of the cochineal, and
produces a more brilliant scarlet.

Bark extract is employed in calico printing
for producing yellows with alum and tin
mordant.
QUICKLIME V. Calcium Oxide.
QUINOLINE OP CHINOLINE, Cs,H,N.

QuinoUne is one of a homologous series of
bases obtained from coal-tar naphtha, which

• A. Perkln, J. Chem. Soc. Trans., 1896, p. 646
*Joum. Chem. Soc. Trans., 1895, p. 648.

} MoDatsch, 1891, p. 172.
iDict. of Applied Chem., Thorpe, vol. lih, p. 824.

n A. G. Perkin, J. Chem. Soc. Trans., 1895, p. 65i

distil over after the pyridine bases (above
200° C. ). The quinoline bases are also pro-
duced by the distillation of chinoUne, cin-

chonine, &c., with potassium hydrate. These
basic substances are oily liquids, insoluble in
water, but easily soluble in alcohol and ether.

Quinoline may be made artificially by heat-
ing together nitrobenzene, glycerin, aniline,

and sulphuric acid. After distilling off the
excess of nitrobenzol, caustic soda is added
to the residue, and the quinoline is distilled
off in a current of steam.

Quinoline is a strongly refractive liquid,
having a specific gravitj' of 1 '081 at C.

,

and boiling at 235° C. It is used in the
manufacture of certain colouring matters.
QUINOLINE BLUE (G.). Oyanine. A

quinoline derivative, obtained by the action
of amyliodide upon a mixture of quinoline
and lepidine, and treatment of the product
mth caustic soda. 1856. Glistening green
crystals, slightly soluble in water with a
violet-blue colour. In concentrated H3SO4,
colourless solution, which evolves iodine on
heating ; no change on dilution.

Application.—Employed for rendering pho-
tographic plates orthochromatic.
QUINOLINE RED (Ber.). A quinoline

derivative, obtained by the action of benzo-
trichloride on a mixture of izoquinolint and
quinaldine in presence of a dehydrating agent.
1882. Dark broTvnish - red bronzy crystals,
slightly soluble in water, easily in alcohol.
In concentrated H2SO4, colourless solution,
which becomes red on dilution.

Application.—v. Quinolinb Blue. A mix-
ture of the two is sold as Azalin.
QUINOLINE YELLOW SOLUBLE IN

SPIRIT (Ber.) fBy.) (B.). Quinophthalone.
A quinoline derivative, obtained by heating
quinaldine with phthalic anhydride in pre-
sence of a dehydrating agent. 1882. YelloAv,
insoluble powder. In concentrated HjSOj,
yellowish-red solution ; ondilution, yellowppt.

Applicaticm.—Used in colouring spirit var-
nishes, soaps, &c.

QUINOLINE YELLOW SOLUBLE IN
WATER (Ber.) (By.) (B.). Sodiimi salt of
the disidphonic acid of the above. 1882.
Yellow soluble powder. In concentrated
Ho'SOj, yellowish-red solution ; on dilution,
yellow solution.

Application.—An acid colour. Dyes ivool

and silk greenish-yellow from an acid bath.

QUINOPHTHALONE v. Qcinoume Yel-
LOW Soluble in Spieit.

RAMIE V. China Gras8.
RAURACIENNE v. Fast Red A.
RECTIFIED SPIRITS OF WINE v. Al-

cohol.

RED B (B.) tF.) u. SuDAW U (Ber.).
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RED C (B.) r. SrnAN III (Ber.).

RED CORALLINE r. Cor.u.i.ine.

RED COTTON SPIRITS .. Tin Spirits.
RED EXTRACT OF INDIGO c Indigo.
RED LEAD v. Lead Thtkoxide.
RED LIQUOR v. Alimimum Acetates.
BED M (Mo.). An azo dye.

. ,. ^Meta-amidophenol.

yajMhwmc acta.

1891. Dark red powder, almost insoluble in

water. In concentrated HjSO^, blue solu-
tion, which becomes colourless on dilution.

A/>//liiation.—A direct cotton re<l.

RED OIL '•. Oleic Acid (Commercial).
RED PRUSSIATE OF POTASH v. Potas-

sitM Ferkicvanide.
RED SANDERS v. Sanderswood.
REDUCED INDIGO <•. Indigo.
RED VIOLET 4RS (B.). Acid violet

4 US {'SI.). A rosauiline derivative. Sodium
salt 0/ dimtthyl rosanilint Iristdphonic acid.

1S77. Reddish - violet powder, soluble in
water with a magenta colour. Alcoholic
solution, reddish - violet. In concentrated
HjSOj, brownish - yellow solution, which
changes to magenta-red on dilution.

Application.—An acid colour. Dyes ivool

and <ilk from an acid bath a somewhat bluer
shade than acid magenta.
RED VIOLET 5R EXTRA (B.) v. Hor-

MANNs Violet.
RED VIOLET 5RS (B.). A rosaniline

derivative. Sodium mlt of ethyl rosaniliiie

tristdphoriic acid. 1877. Brownish - violet

metallic glistening lumps, soluble in water
with a magenta colour. Alcoholic solution,
reddish-violet. In concentrated HjSOj, yel-
low solution, becoming magenta-red on dilu-
tion.

Apjilicatioii.—An acid colour. Dyes ivool

and •'ill: bluish-red from an acid bath.

REDWOODS. The red dyewoods are
divisible into two classes, distinguished as
"soluble " and " insoluble '' redwoods, so called
because the colouring matters of the former
are easily soluble in water, while those of the
latter are not.

INSOLTTBIiE REDWOODS.
This class of dyewoods is characterised

by the great insolubility of their colouring
matters, and arc sometimes designated as
the " close " or " hard " redwoods. The class

includes Camwood, Barwood, and Sanders-
wood, and the less generally known CaJialur-
wood and JIadagaacar-icood. Afahogany is

verv closely allied.

These woods are all very hanl and resinous,
and of a high specific gravitj'. On account
of their rich colour and general properties,
they are well adapted for cabinet work

—

mahogany, the most quickly grown, being

most esteemed for this purpose. For the osa
of the dyer the wood from old trees is best,

since it contains the most colouring matter.
Commercial Preparations.—The insoluble

redwoods, generally speaking, undergo no
preparatory process, sjive that of grinding,
before being used by the dyer. It is, how-
ever, the practice in this country to submit
camwood to the "ageing" process; but this

is not considered necessary, and is usually
omitted in the case of barwood and sanders-
wood. On account of the insolubility of the
colouring matters of this class of dyewiKxla,
it is not possible to prepare extracts in the
same way as is done with logwood and Brazil-
wood, and practically the ground wood is

always employed.
A. Zandu propose<l to make a soluble sul-

phonated extract, analogous to indigo extract,
by treating the resinous colouring matter,
obtained by extracting the wood with alcohol,
with concentrated sulphuric acid, but the
process does not appear to have any practi-

cal importance.
Barwood is the wootl of Baphia niiida, a

large tree growing freely in .Sierra Leone and
Angola. It is similar in appearance and
character to sanderswoo<l, but its aqueous
solution is devoid of smell.

Caliatur or Cariatur wood appears to be
a variety of sanderswood, having the same
aromatic smell, and being otherwise very
similar. It is exported from the East Indies,
and is used principally in (Germany and
France.
Camwood or Ksunbewood is botanically

apparently closely allied to barwood, some
stating that it is produced by a varietv of
Baphia nitida, but this is uncertain. It is

imported from the Gaboon and Congo basins.
Sierra Leone, &c., and was first brought to
Europe by the Portuguese, by whom it was
calleu Pas-caban (Gaboon woo<l).

Camwood is considerably richer in colour-
ing matter than cither sanderswood or bar-
wood. It proiluces bluer shades, and the
colouring matter is more easily soluble in

water.

Sanderswood, also called SayUal, Sandal,
or Hed Sanders, is obtained from the I'lero-

carpus santalintis. It is imported from the
East Indies, Ceylon, the coasts of Coromandel
and Malabar, Golconda, Madagascar, and
tropical Africa generally. It is shipped in

the form of hard compact billets of a dull
red colour, and is subsequently ground or
rasped to coarse powder. When boiled with
water it gives off an aromatic odour resem-
bling that of orris root.

Colouring Mattkbs of Insoluble
Redwoods.

The chemistry of the insoluble redwoods
has not been much investigated, and it is not
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tnown whether they all contain the same
colouring matter. If not identical, they are,

however, probably very closely allied.

Sauderswood has been the most studied,

the colouring matter being first isolated by
Pelletier in the form of a red resin, by the

evaporation of an alcoholic extract. To this

product the name Santal red has been given,

and it may be obtained in a purer form by
extracting sanderswood with ether, and eva-

porating the solution to crystallisation. The
crystalline mass is then boiled with water to

remove the impurities, and after dissolving

in alcohol, is precipitated with alcoholic lead

acetate solution. After washing, the lead salt

is decomposed by sulphuric acid in alcohol,

filtered, and the alcoholic solution of the
colouring matter allowed to crystallise.

This process, due to Meier, yields the
colouring matter in the form of minute red
crystals, the pure product being known as

Saiitalin or Santaiic acid. It is insoluble in

cold, but slightly soluble in boiling, water.
It dissolves in alcohol with a red, and in

ether with a yellow, colour, and is also solu-

ble in acetic acid (sparingly), and alkalies

(easilj'). Its melting point is 104° C, and
its composition has been variously given as

CigHijOj (Pelletier*) and CisHiA (Weyer-
mann and Haffelyt). According to Meier,
sanderswood contains six distinct extractive
matters, four of which are soluble and two
insoluble in water—the latter being Santalin,
and Santal, a colourless, crystalline body of

the composition 2C1JH5O33HJO. AlkaUne
solutions of Santal have a yellow colour,

which becomes rapidly red on exposure to

air, owing to the absorption of oxygen and
production of Santalin. Santal is, therefore,

considered to be reduced santalin.

Weidel has corroborated Meier's results in
respect to these two substances, but there
appears to be some doubt as to the indivi-

duality of the four soluble substances above
mentioned.
Weidel also obtained a scarlet crystalline

product by extracting sanderswood with
alkali, then drying it and extracting with
ether. To this he assigned the formula
C,4H,204, but was imable to obtain anthra-
cene from it by reduction with zinc dust.
When fused with caustic alkali, santal yields

proto-caiechuic acid ^e^s<CnC)C)TJ'

Cazeneuve and Hugounenq have obtained
two additional crystalline substances from
sanderswood— viz., Pterocarpin (C^Hi^O^)
and Homopterocarpin (C21HJ4O5), the latter
of which, these investigators think, may be
a polymerised form of orcin (CjHgOj), the
chromophor of orchil and cudbear.

* Journ. de Phannacie et de Chimin, vol. Ixxlx.,
p. 258.

+ Liebig'B AnnaXen dtr Chemie, Ixxiv., p. 226.

Anderson has isolated from barwood Baphic
acid and Baphin, which may possibly be iden-
tical with Santal and Santalin respectively.

Anderson states that barwood contains at
least three colouring matters in addition to
these.

The colouring matters of camwood have
not been investigated.

Application of Insoluble Reduioods. — On
account of the insolubility of the colouring
matters of these dyewoods there is, at any
given moment, only a very small amount m
solution in the dye - bath, and as this is

absorbed by the wool a further small portion
(Mssolves out, the process of solution and
absorption being continuous but slow. To
exhaust the dye it is necessary to boil for at
least one and a-half to two hours ; and the
injurious action of this long boiling upon
the wool fibre appears to be intensified by
some specific action of the dye itself, wool
being invariably rotted to some extent wlien
dyed with these woods.

In all cases, when dyeing with the insoluble
redwoods, the fullest colours are obtained by
using the "stuffing and saddening" process—i. e. , by boiling first with the dyestutF and
afterwards with the mordant. The insoluble
redwoods are chiefly used in conjunction
with logwood, fustic, madder, &c., for the
production of browns, drabs, olives, &c. , on
wool. Sumach is also frequently added, but
this is only rational where iron mordant is

employed, in which case the grey tannate of
iron which is produced aids in darkening
the colour.

Camwood has at least double the dyeing
power of other woods of this class.

Tests for Insoluble Redtvoods.—Wool dyed
with insoluble redwoods, in conjunction with
mordants, does not give up any colour on
boiling vrith water or dilute alkali, but with
dilute mineral acid a red coloured solution is

obtained from which alkali precipitates the
colour-lake. Chlorine gas quickly bleaches
the colours. Alkalies render them bluer in
shade ; acids redden them.

Soluble Redwoods.

Origin,—This group includes several closely
allied dyestuifs, all of which are produced by
trees belonging to the natural order Legumi-
nosce, Genus, Ccesalpinia. The distinction
between the various species is not well
defined, but the following are fairly well
characterised, although frequently sold in-

discriminately under the name "Brazilwood"
or '

' peachwood " :

—

(1) Brazilwood (Ccesalpinia Braziliensis) is

imported from Brazil, in the form of hard
irregularly-shaped blocks, having externally
a dark brownish-red colour. The central
portion of the logs, which luu not been
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exposed to the action of the atmosphere, is

pale yellow.
The use of Brazilwood as a dyestuff is of

great antiquity, antedating considerably the
discovery of South America ; in fact, from
apparently conclusive data, Bancroft states

that the name "Brazil" was given to the
country on account of the extensive forests

of the already well known " Brazilwood,"
which were found by its Portuguese disco-

verers. The dj-estufi' thus gave its name to

the country from which it was afterwards
prineipall}' obtained, and it is not the case,

as is generally supposed, that it owes its

name to the country of its origin, as do many-
other dyestuffs.

The word "Brazil" appears to have been
originally used to designate a bright red or
flame colour. Thus, in a contract between
the cities of Bologna and Ferrara in 1194,
the dye.stutf Kermcs is referred to as ijrana

lie brazile, and Brazilwood (probably sapan-
wood) is also mentioned, both dyestutfs at
that time being obtained from India.

Brazilwood proper is not now exported to

any considerable extent, the forests within
easy reach of the coasts having l^eeome ex-
hausted. Several of the other varieties are
also much richer in colouring matter.

(2) Pernambuoo (sometimes Fernambuco)
wood ( Cifsa/pinia crista) is a variety of Brazil-

wood imported from Fernambuco, Paraiba,
and .Jamaica. It is poor in colouring matter.

(3) Sapanwood (Gtsalpinia sappan) is in-

digenous to India, Ceylon, Siara, East Indies,
.Tapan, and Persia, and was the variety of
lirazihvood first employed in Europe. It
varies much in quality, " Siam " and " Bang-
kok " being the most esteemed varieties,

wliile "Manila" is quoted at a considerably
lower price.

(4) Nicaragua, peach, or Saint Martha
wood {CiiMi/jiiiiia echinata) is imported from
various -Mexican ports, and good qualities
are very rich in colouring matter.

(5) Limawood is frequently considered as
a variety of sapanwood, but is more probably
a distinct species of O^malpinia. It is im-
port e<l from Tehuantepec, Pera, Altata, and
Manzanilla, and the last-named variety of
Limawood is the stroni-est dyestuff in the
group of soluble redwoods.

(6) Jamaica wood (Cn'mlpinia vesicaria),
along with woods from California, Sierra
Firma, and Bahia, is usually sold as one or
other of the above-named varieties.

Commercial Preparations.

All the soluble redwoods are imported in

the form of small logs, and are ground by
the dyewood cutter into a coarse powder.
This is then submitted to the "ageing"
process, or used for preparing extracts, in

exactly the same way as logwood, and the
efficacy of the ageing process is proi>abIy

due to the same cause as in the case of log-

wood (q.v.). The extracts are sold either as
" sajjan liquor" at 5° to 12° Tw., or " Brazil

txtraci " at 20° to 50° Tw.
Beautifully coloured lakes, which are used

for painting and paper staining, are also pre-

pared from the soluble redwoods. " Florenct'

or " Berlin lake " is obtained by saturating

an aqueous decoction of the wood with a
mixture of chalk, alum, and starch, while
the somewhat brighter " Venetian" lake is

produced by precipitating with gelatinous

alumina and gelatine, then adding a little

alum, drying, and grinding. A bluer shade
is obtained by adding a little alkali (soap or
borax) before drying.

Colouring Matter in Solvhie Redwoods.

The woods all appear to contain the same
colouring matter. In the freshly-cnt wood
it exists as a colourless colouring principle,

brazilin, which, by oxidation, is converted
into the true colouring matter, IraziUin—
these substances closely corresponding to the
hamntoxylin and hcetniiUin found in log-

wood.
Brazilin forms yellow rhombic prisms,

whicli when crystallised from alcohol have
the composition CjjHuOsHjO. From water
it crystollises as iCioHnOj SHjO. It js

easily soluble in alcohol, ether, or hot water.

Several of the reactions of brazilin indicate
that it is a derivative of an aromatic hydro-
carbon.
When treated with nitric acid it yields

trinitro resorcinol I C8H<[!jjn 1 ). ^nd when

submitted to dry distillation, or when fused

with caustic alkali, resorcinol (CgHj . (OH)o)
is obtained. Again when treated with power-
ful reducing agents, it yields first braziiiol

(CibHijOj), and finally a hydrocarbon
(C,eH„?).

Brazilein, the true colouring matter, has
the composition C^jHi^Oj. It may be pre-

pared by aspirating a gentle current of air

for a few hours througli an aqueous solution

of brazilin rendered slightly alkaline with
ammonia, then acidifying mth acetic acid,

and crystallising the brown amorphous pre-

cipitate thus olitained from dilute acetic

acid. Prepared in this manner bra/.ilein

forms a dark brown, almost black crystalline

mass, with a steel grey metallic lustre.

Brazilein is soluble, but not easily so, in

hot water, alcohol, or ether, with a brownish-
yellow colour. It readily gives a crimson-

red solution in alkalies, which solution quickly
absorbs oxygen, and is converted into brown
products ; and in this, as in many other re-

actions, brazilein and h:emateiu, the colouring
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matter of logwood, show a great similarity in

behaviour, which is probably to be explained
by a similarity in constitution.

When brazilein is dissolved in concentrated
sulphuric acid, and the solution diluted with
a large volume of water, a new body of the

composition CibHuOjHSOj is precipitated.

The corresponding chloride, CijHiiOsCl, is

produced by heating brazilein with hydro-
chloric acid to 100° C. in a sealed tube.

COMPABISOK OF THE SoLUBLB RSDWOODS.

The amount of colouring matter contained

in the different species of Ccualpinia varies

greatly. Taking an average quality of each
wood, limawood and peachwood are consider-

ably richer than other varieties—the latter

giving, as a rule, somewhat the brighter

shades of the two. The other members of

the group— Brazilwood, Pemamhuco, and
sapaniL-ood—give paler colours ; but the true

Brazilwood, from C. Braziliensis, is remark-
able for brilliancy of colour.

Application of Soluble Redwoods.

Latterly, the use of these dyestufis has
greatly decreased, although the fact that

some 2000 tons are still annually imported
into the United Kingdom shows that they
are by no means obsolete.

The soluble redwoods give bright crimson
shades on wool or silk previously mordanted
with alum, and deep purple shtides with
chrome mordant.

Brazil extract is used in calico printing.

REGINA PURPLE (Br. S. & Sp. ). Regina
violet (Br. S. &Sp.), Imperial violet, Phenyl
violet. A rosaniline derivative. Acetate oj

monophenyl or mcmololyl rosaniline and para-
rosaniline. 1860. Green powder, soluble in

water with a reddish-violet colour. Alcoholic

solution, bluish purple. In concentrated
H5SO4, brown solution ; unchanged on dilu-

tion.

Application.—A basic colour. Dyes wool
reddish-violet from a neutral bath.

REGINA VIOLET SOLUBLE IN SPIRIT
(Ber. ). A rosaniline derivative. Hydro-
chloride of diphenyl rosaniline. Obtained as

a by-product in the manufacture of magenta
by the nitro-benzene process. Green pow-
der, slightly soluble in water with a violet

colour ; easily soluble in alcohol with a
bluish - purple colour. In concentrated
H2SO4, brown solution; on dilution, brown
ppt.

Application.—A basic colour. Used only
in silk dyeing.

REGINA VIOLET SOLUBLE IN WATER
(Ber.). The trisulphonic acid of the preced-

ing. Bronzylumps or powder, soluble in water
with a violet colour. In concentrated HjS04,

it produces a deep brown Bolution which, on
dilution, becomes violet.

Application —An acid colour. Dyes wool

reddish-violet from an acid bath.

RESIN V. Soap.
RESORCIN BLUE v. Flcorescest Blub.
RESORCIN BROWN (Ber. ). An azo dye.

Metaxylidme.

^^'^"''''^Sulphanilic acid.

1881. Brown powder, soluble in water. Alco-

holic solution, yellowish-brown. In concen-

trated H,S04, brown solution ; on dilution,

brown ppt.
Application.—An acid colour. Dyes wool

brown from an acid bath.

RESORCIN BROWN (H.). 1888. An acid-

mordant dye, producing reddish-brown shades

on wool in an acid bath, which become much
darker by subsequent treatment with bi-

chromate of potash.

RESORCIN YELLOW (Ber.) (K.) (Fi.).

Chryaoin (P.) (B.) (D.&H.) (G.) (M.), Chrya-

eolinyeUow T {S.C.I.), Acme yellow (L.), Gold
yellow (By. ), Acid yellow BS{J). ), Tropaiolin O
(R.)(C.). An azo dye.

Svlphanilic acid — Betorcinol.

1876. Brown powder, loluble in water with

a reddish-yellow colour. Alcoholic solution,

bright yellow. In concentrated HjSO^, yel-

low solution, becoming reddish - yellow on
dilution.

Application.—An acid dye. Dyes wool and
silk reddish-yellow from an acid bath.

RETTIN(} V. Flax.
RHAMNAZIN v. Persian Berries (Col-

ouBiNo Matters).
RHAMNETIN v. Persian Berries (Col-

ouring Matters).
RHEA V. China Grass.
RHEONINE N (B.). An acridine colour.

Tetramethyl triamidophenyl acridine hydro-

chloride. 1894. Brown powder, soluble in

water, with a brownish-yellow colour. Alco-

holic solution, bright yellow with green
fluorescence. In concentrated HjSO^, brown
solution, with green fluorescence ; on dilu-

tion, urownish-red solution, with orange-red
fluorescence.

Application.—A basic colour. Dyes tannin-

mordanted cotton or leather brownish-yellowv

RHODAMINE B, B EXTRA (B.) (S.C.L)
(M. ). Rhodamine (M.), Sa/raniline (G. ).

A pyronine dye. Hydrochloride of diethyl

meta-amidophenol phthalein. 1887. Green
crystals or reddish-violet powder, soluble in

water, with a bluish-red colour, which has a
strong fluorescence when dilute. Alcoholic

solution, bluish-red with orange fluorescence.

In concentrated HjSOi, yellowiBh - brown
solution with evolution of hydrochloric acid ;

on dilution, the solution becomes scarlet, luid

finally bluish-red.

IS
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A/ijJicalion.—A basic colour. Dyes >cool

anil silk fast bluish-red with strong fluorus-

coiioo. Dyos tannin-mordanted cotton red

without fluorescence.

RHODAMINE 3B (B.) (S.C.I.). Anisoline

(Mo.). AV/iyi (:<Aer of the preceding. 1891.

Ilrownish-red powder, giving a violet-red solu-

'ion in water, which, when dilute, hasa strong

brownish red fluorescence. Alcoholic solu-

tion, bluish-red solution with orange fluores-

cence. In concentrated H.jSOj, greenish-yel-

low solution, which becomes red on dilution.

A]>plic(Uion.—As RuoD.iMiNE B, but dyes

bluer shades.

RHODAMINE G and G EXTRA (B.)

(S.C.I.). Contains one ethyl group less than

llhodamineB. 1891. Yellowish-red powder,

soluble in water with a red-violet colour with

red fluorescence. Alcoholic solution, bluish-

red with orange fluorescence. In concentrated

H.vSOj, yellow solution, which becomes
lluorescent when diluted.

Ajiplkalion.—As Rhodamink B, but dyes

yellower shades.

RHODAMINE 6 G (B. ) (S. C. I. ). Contains

two ethyl groups less than Rhodamine 3 B.

1892. "Yellowish - brown or red powder,
soluble in water with a scarlet colour with

green fluorescence. Alcoholic solution, pink

with yellow fluorescence. In concentrated

H._,SOj, red solution, which becomes yellow

on dilution.

Application.—As Rhodamine B, but dyes

much yellower shades. On tannin-mordanted
(Otion'xhc shade resembles that of Saffloiver.

RHODAMINE (M.) v. Rhodamine B.

RHODAMINE S (B.) (S.C.I.) (By.).

Diethyl meta-amido phenol mccineine. 1887.

<!reen crystals or brown powder, soluble in

water with a red colour with strong fluores-

cence. Alcoholic solution, pink with orange

fluorescence. In concentrated H5SO4, yel-

lowish-red solution without fluorescence ; on
dilution it becomes red.

Application.—Dyes unmordanted or tannin-

mordanted cotton pinkish-red. Used also in

dvcinu paper pulp and wood.
RHODULINE RED B (By.). Dark brown

powilir. Aciuooua solution, bluish-red; alco-

holic solution, ditto, with orange fluorescence.

Concentrated H^SO^, bright green solution ;

•on dilution, becomes bluish-red.

Application.—A basic dye producing bright

Viliiish-red shades on tannin-mordanted co^/on.

RHODUUNE RED G and RHODUUNE
VIOLET are similar colours.

RICINOLEIC ACID. Oxyokic acid,

CisHj^O, = C„Hj, (OH) (COOH), is a white
<rystalline mass which melts at 16° to 17° C.

The glycerin ether, ricino/eiti, (C,gH„Oj),
CjHs, is the chief constituent of castor oil,

and yields the acid on saponification.

Ricinoleic acid takes up two atoms of bro-

mine or iodine, but does not absorb hydro-

gen ; neither does it absorb oxygen when
exposed to the air.

Similarly to oleic acid, oxyoleic acid pos-

sesses the property of becoming ptilymeristHl,

thereby forming a compound ot a greater

molecidar weight. This reaction may be

brought aljout by the action of nitrous acid,

the isomeride ricindaidic acid (a solid sub-

stance) being formed.
The products of jK)lynierisation play an im-

portant part in the pro<luction of lurkey-retL

Ricinoleic acid cannot be distilled, even

under diminished pressure, without under-

going decomposition.
Ricinoleic acid is an oxyoleic acid, and

differs from oleic acid in its behaviour to-

wards sulphuric acid.

RICINOLEIN f. TcRKKV Rkd Oil.

ROCCELLIN <: Fast Red A.

ROCK SCARLET YS(Br. S. &Sp.). An
azo dye.

yAlpha-tiaphlho/ nulphonie
Diamido azoxyX acid N IC.

toluol ^Betanaphthot.

1892. Red powder, slightly soluble in water.

In concentrated H.^04, blue-red solution ; on
dilution, red ppt.

Application.—An acid colour. Dyes icool

from an acid bath a red shade, fast to

milling.

ROSANILINE {trtamido diyhenyl tolyt

carhinoh and PARAROSANILINE {triamido

triphenyl rarlinol).

(CjH, . NH,),

C<;—C^HjiCHjjNH,
^OH

RosauiUoe.

OH
N'H.,),

Paraiouniline.

These bodies are not in themselves colour-

ing matters, but a large number of dyes are

derived from them. They are colourless

bases which combine with acids to form
strongly coloured salts (magenta).

Georgievics* considers that these bases can
exist in two isomeric forms :—1st, as a colour-

less carbinol derivative; 2nd, as an ammonium
base, which is as strongly coloured as the

rosaniline salts. This view has not, however,

met with general acceptance. H. Weilt
directly controverts the statement, and con-

siders the ammonium base above-mentioned
to he a mixture of rosaniline and magenta.
ROSANAPHTHYLAMINE .. Ma.-.dala

Red.
ROSAZINE (P.). An acid colour, giving

bluish-red sh;vles on wool or silk.

ROSE B (water soluble) (L.i i>. Ery-
THROSINE.

• Mitt. Tech. Getc. Mut.. Tol. It., p. 205; Joum. .<*<.

Dyert and Col., 189S, p. T9.

t Berl. Brr., 1896, p. 2677 ; Joum. Soc. Dyeri and
Col., 1807, p. M.
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ROSE BENGALE (B.) (Fi.). Rose BmgaXe.
JV tC), Rose, Benijale A T (Ber.), Rose Ben
ijn'e Q (M.). A fluorescein derivative,

Potassium, salt of tetra-iododichlorjluorescein.

1^75. Brown powder. Aqueous solution,

cherry -red without fluorescence; alcoholic

solution red with yellow fluorescence. Con
lentrated H^SOj, brownish-yellow solution

which evolves iodine on heating; on dilution

Lirownish-red flocoulent ppt.

Application.—An eosin colour. Dyes wool
irom slightly acid bath bluish-red.

ROSE BENGALE AT (Ber.) v. Rose
Benu.ile (B.).

ROSE BENGALE B (L.). Rose Bengale
(B.) (C), Rose Bengale SB (M.). A fluores-

cein derivation. Potassium salt of tetra-iodo

Itli-achlorfluorescein. 1882. Brownish -red
powder. Aqueous solution, bluish - red
without fluorescence. Concentrated HoSOj,
yellow solution ; on dilution, flesh • pink
precipitate.

Application.—An eosin dye. Dyea wool
bluish-pink or red.

ROSE BENGALE G (M.), N (C.) v. Rose
Benu.ile (B.).

ROSE JB (alcohol soluble) (S.C.I.) v.

EusiN S.

ROSEAZURIN B (By. ) (L. ). An azo dye.

< Ethyl ^-naphthylamine sul-

phonic acid.

Ethyl ^-naphthylamine svl-

phonic acid.

1886. Brown powder. Aqueous solution,

cherry -red; alcoholic solution, bluish -red.

Concentrated H2S0<, blue solution ; on dilu-

tion, violet ppt.

Application.—A direct cotton dye. Dyes
unraordanted cotton bluish-red.

ROSEAZURIN G (By.) (L.). Similar to

above.

^ Ethyl li-naphthylamine sidphonic

Tolidine<^ c'<^-

^^•naphthylamine sulphonic acid.

1886. Reddish - brown powder. Aqueous
solution, cherry - red ; alcoholic solution,

crimson. Concentrated HnSOj, blue solution

;

on dilution, reddish-violet precipitate.

Application.—A direct cotton dye. Gives
somewliat redder shades than mark B.

ROSEINE (Br. S.) V. Magenta.
ROSELIN B, G, 3G, R (M.). 1893.

ROSINDULINE 2B (K.). AzocarmineB
(B. ). An azine dye. Phenyl rosindtdine

triiulphonate of soda. 1890. Ked- brown
powder, slightly soluble in water with a
bluish-red colour. Alcoholic solution, bluish-

red. In concentrated HoSOj, green solution

;

on dilution, bright bluish-red.

Application.—An acid dye. Dyes wool
bright bluish-red.

ROSINDULINE G (K.). An azine dye.
Rosindone monostUphonate of soda. 1890.
Red powder. Aqueous solution, red ; alco-
holic solution, orange - red. Concentrated
HjSOj, dirty green solution ; on dilution,
brown, then orange-yellow.

Application.—An acid dye. Dyes weol
orchil-red.

ROSINDULINE 2 G (K.), Isomeric with
previous colour. 1890. Scarlet powder.
Aqueous solution, scarlet ; alcoholic solution,
orange-red. Concentrated H2SO4, dirty green
solution ; on dilution, first yellow, then
orange-red.

Application.—^An acid colour. Dyes wool
oranse-red.

ROSOLAN (P.). Mauve, Mauveine,
Chrome violet. Aniline purple, Perkin's violet,

Tryaline, Violeine. An oxidation product of
aniline. Hydrochloride of mauveine or its

homologues. 1856. Interesting as being the
first coal-tar dye commercially manufactured.
Reddish-violet paste, soluble in hot water
with violet-red colour ; soluble in alcohol.
Concentrated H2SO4, olive - green solution ;

on dilution, becomes green, blue, and finally

violet.

Application. — Dyes silk reddish - violet.

Used in tinting white silk ; used also for
colouring postage stamps.
ROSOLIC ACID V. AtjBiNE.
ROSOPHENINE GERANINE (CI. Co.).

1899. Direct cotton colour.

ROSOPHENINE PINK 10 B (CI. Co.).

A direct cotton colour.

ROSOPHENOLINE v. Coralline.
ROUGE V. Iron (Ferric Oxide).

ROUILLE = Fr, Nitrate of Iron.

ROXAMINE (D. & H. ). An azo dye.

Naphthionic acid — Dioxynaphlhaline,

1889. Red powder. Aqueous solution, scarlet-

red ; alcoholic solution, bright red. Concen-
trated H0SO4, violet solution ; on dilution,

bluish-red, then red.

Applicatio7i.—An acid colour. Dyes wool
orchil red.

RUBEOSINE. An obsolete fluorescein

RUBERYTHRIC ACID v. Madder (Chb-
MISTRY OF).

RUBIAN V. Madder (Chemistry or).

RUBINE V. Magenta.
RUBINE S t'. Acid Magenta.
RUFIGALLIC ACID v. Gallic Acid.

RUFIGALLOL (B.). An anthracene de-

rivative. Hexaoxyanthraquinone. Brown
powder, insoluble in water. Concentrated
HjSOj, red solution.

Application. — A mordant dye. Dyea
chrome-mordanted wool brown.
RUSSIAN GREEN (L.) v. Dark Greek

(B.).



•76 SAFFLOWER.

8
SAFFLOWER is the bloom of a piruliar

thistle, Carthamvs tinclorius. It contains

• large amount of useless yellow col uring

matter and a small amount of a red colouring

matter, carthamin, which, until recently,

was the only dye used in dyeing the red tape

so commonly employed in tying up linea-

ments, &c. It is applied to cotton in the

following manner :—The safflower is macer-
ated in a salt solution until yellow colouring

matter is no longer extracted, the liquid l>eiiij'

rejected. The pasty mass is then extnictcil

with dilute oaroonate of soda solution, in

which the cotton is subsequently worked.
When most of the colouring matter is taken
np by the cotton, the bath is acidified «ith
tartaric acid, and, after working a few
moments, the cotton is washed and drieil.

SafBower can be applied to silk in a
similar mannsr, but is unsuitable for dye-
ing wool.

SAFFRON is obtained from the pistils

and stigm.ita of the flower. Crocus satiriis,

which is grown in Europe generally. It con-

tains an orange colouring matter, sajfrniiin or
crocin, which also exist in Oardenia grainli-

flora. Saffron is used as a condiment and in

pharmacy.
SAFFRON SUBSTITUTE. Old name for

Victoria yeJlow.

SAFRANILINE (G.) v. Rhodamine B.

SAFRANINE (G.) (F.) (D. &H.) (C.R.).

Safranine T (B.), Safranitie extra O (Ber.).

Sa/ranine 60S (C. ), Safranine FF extra NO
(By.), Safranine concentrated (M.), Safranine
A O extra (K.), Safranine S (C), Aniline rose.

Mixtures of phenyl and tolyl safranines.

Azine derivatives. 1863. Reddish - brown
powder. Aqueous solution, red ; alcoholic

solution, red with yellowish fluorescence.

Concentrated HoSOj, green solution ; on dilu-

tion, blue and finally red.

Application.—A basic colour. Dyes tannin
and tartar emetic prepared cotton red.

SAFRANINE B EXTRA (B.). Pheno-
tafranine'. The pure phenyl compound (see

ibove). 1878. Green crystals.

React ionA and AppUrntion.—As above.

SAFRANINE SCARLET. Mixture of
A uram irif aiiii ,'<iif')-nnine.

SAF RANISOL '

( K. ). Melhoxy safranine.
Obsol ,te.

SAFROSIN (S.C.I.) (Br.S.)t.. EosiN BN.
SAINT MARTHA WOOD v. Redwoods

vSOL BLE).

SA L AMMONIAC v. Ammonium Chlo-
»IDE.

SAL VOLATILE v. Ammokitm Sbsqui-
CAKBONATK.
SALICENE YELLOW G. 2G (K.).

Mark G. Yellowish-brown powder. Aque-
ous and alcoholic solution, bright yellow.

Concentrated H^SO,, crimson solution : on
dilution, yellow ppt., which re-dissolros oo
further dilution to bright yellow solution

Apjilicalion.—Acid moniant dyes, giving
bright greenish-yellow on iroo/.

SALICIN RED B, G, 2G (K.). Acid
mordant colours, giving bright red shadw*
on wool. When saddened with fluorchromo,
colours are very fast to milling.

SAUCYLIC ACID. C,H,<^y3. A

derivative of phenol. Used as a preservative
in thickeners, &c. , on account of its anti-
septic properties.

SALICYL ORANGE and YELLOW.
Obsolete nitro compounds.
SALMON PINK. A mivture of Kosin

dyes.

SALMON RED (B.). An azo dye. Action,

of COCl^ on product of

... . , ,. , ,
^Naphlhionic acid.

Viamidodinhenul urea<^..^ ,,,. . .,
Aaphlhiomc acta.

1888. Brown powder. Aqueous solution,
orange - yellow. In concentrated H5SO4,
magenta - red solution ; on dilution, violet
ppt.

Application.—A direct cotton dye. Dyes
unmordanted cotton flesh colour to brownish-
orange.

SALT V. Sodium Chloridb.
SALTCAKE v. Sodium Sulphate.
SALT OF HARTSHORN >'. Ammonium

Carbonate.
SALTPETRE v. Potassium Nitrate.
SALTS OF SORREL v. Potassium Bin-

oxalate.
SANDALWOOD, SANDERSWOOD .-

Redwoods (Insoluble).
SANTALIN r. Redwoods (Insoluble).
SAPAN LIQUOR <: Redwoods (Soluble).
SAPAN WOOD i: Redwoods (Soluble).
SAP GREEN is a product of the fruit of

Rhamnm catharticus. The ripe berries are
submitted to pressure, and the purple juice
thus oljtained is treated with alkali, when it
becomes green. It is employed in confec
tionery and in paper staining.

SAPONIFIABLE matter v. Lubri-
c.*TiNi; Oii^ (Analysis).

SAPONIFICATION c Oi.ein, Palmitin,

SAPONIFICATION EQUIVALENT OF
FATTY ACIDS 1: Soap Analysis.
SAW-WORT {Serralii/a lincloi-iri), which

^rows abundantly in meadows, afTords a very
hne pure yellow colour with alum mordant,
which greatly resembles weld yellow. It is

extremelv permanent.
SCARLET (F.) r. Cochineal Red A (B.).

SCARLET B (O.) i'. Ponce.*u 3RB(Ber.).
SCARLET EC (C.) v. Ponceau 3RB

(Ber.).
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SCARLET FOR COTTON. A mixture of
Scjranine and Chrysoidine.

SCARLET FOR SILK (M.) v. Docblb
Beiixiajjt Scarlet G.
SCARLET G (C). Ponceau O (C). An

azo compound.

Xylidine — fi-naphthol di^Uphoyiic acid O.

1878. Brownisl^red powder. Aqueous solu-

tion, bright red. Concentrated HjSOj,
cherry-red solution ; on dilution, orange.

Application. — An acid dye, producing
yellowish-scarlet shades on wool.

SCARLET G R (By.) v. Brilliant
Orance R.
SCARLET J, JJ, and V {Uo.)v. Eosin

li N.
SCARLET R (By. ) v. Brilliant Orange R.
SCARLET 6R (M.) ('&.)v. Ponceau 6 R.
SCHAEFFER'S ACID v. Naphthol (Beta-

Nafhthol MoNoscLPHONic Acid).

SCHEELE'S GREEN v. Copper Arsenite.
SCHLIEPER'S PROCESS v. Aluminium

(Sodium Aluminate).

SCHUTZENBERGER'S SALT v. Sodium
HVDKO.SULPHITE.
SCHWEITZER'S SOLUTION v. Copper

(CuPRic Hydroxide).
SCUTCHING V. Flax.
SERGE BLUE. A low quality ^/*aK6/ue.
SERICINE, SILK GUM v. Silk.

SESAME OIL V. Soap.
SETOCYANIN (G.). A basic bright blue

dve.

"SETOGLAUCIN (G.). A basic greenish-
blue dj-e.

SETOPALINE (G.). A bright basic blue,

suitable for silk dyeing.

SHELLAC r. Lac Dye.
SILK. The term silk is applied to the

fibrous substance produced by various insects

for the purpose of forming a "cocoon," or
nest, in which they pass the chrysalis stage
of their existence. Silk difl'ers entirely from
all other natural fibres in that it is entirely

devoid of cellular or organised structure,

being, in fact, a solidified Uquid.
Origin.—Many varieties of silk are com-

mercially distinguished, and these may con-

veniently be classified into ( 1 ) cultivated, and
(2) wild silks ; the former being much the
most important.
The principal species of silkworm is Bo/mbyx

mori, or mulberry silkworm, which is culti-

vated in Southern Europe, China, Japan,
India, &c.

Culture.—The female insect lays 200 to

500 eggs, which in size and appearance re-

semble poppy seeds. One ounce of eggs con-

tains about 40,000, but only 50 to 70 per cent,

yield caterpillars.

In the hotter countries the worms are

reared in the open air, but in Europe this

takes nlace in specially constructed buildings,

termed magnanaries, in which the eggs are
spread on sheets of white paper on shelves.

The temperature of the rooms must be care-

fully regulated, and is raised in twelve days
from 18° to 25° C.

At the end of this period hatching com-
mences, and the young insects are at onca
taken to another room, where they are sys-

tematically fed for about a month on the
leaves of the white mulberry {Morus alba).

During this period the caterpillars eat
enormously and grow with such rapidity that
they cast their skins every four or five days,
and eventually increase to from 4000 to 5000
times their original size, attaining a length of

from 3 to 4 inches and a weight of IJ to IJ
ounces.

About the thirty-third day they cease to
feed, and are placed on birch twigs where
they spin their cocoons. The spinning lasts

about three days, and, when complete, some
of the finest cocoons are kept for breeding and
the rest are killed by steaming or stoving,

after which they are brought into the market.
The substance from which the fibre is pro-

duced is present in the form of a clear,

colourless, sticky liquid in the silk glands of

the worm, which are symmetrically placed
on either side of the body and communicate
w^ith a capillary orifice in the head termed
the spinneret. According to Duseigneur,
each gland is double, and contains two liquids

which ultimately form the fibroin and sericine

respectively.

On issuing from the spinneret and conse-

quent exposure to air the silk liquids solidify

and form a double fibre, which consists of a
thread from each gland cemented together
along their length.

Reeling.— This process consists in com-
bining together the fibres from a number of

cocoons to form a single thread. The cocoons
are placed in water heated to about 60° C.

,

which softens the cementing material. From
4 to 18 fibres are then collected by the opera-

tor and reeled ofif into a single continuous
thread, the softened silk-gum causing the

fibres to cohere. Fibres from fresh cocoons
are introduced as often as necessarj' to main-
tain the thickness of the thread.

Organzine, or warp silk, is obtained by
using 12 to 18 fibres and imparting consider-

able twist to the thread, while tram, or weft,

silk is thinner and contains less twist. Reeled
silk is thus the raw material for the manufac-
ture of the best silk material.

The outer sheath and innermost layer of

the cocoon consist of a tangle of fibres, and
cannot be reeled. This remark also applies

to pierced cocoons used in breeding, double,

or otherwise defective cocoons, and such as

are spoilt in steaming. These are all boiled

with water, then \vith soda, then washed and
dried, and finally torn to shreds and carded
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and spuD ; the material thus produced being

known as spun »Uk. Chappt silk and Flo*

silk are similar products.

Counts.—In throum or reeied silk the

counts indicate the weight per hank of 1000

yards. For spun silk the counts are as for

cotton (see cotton).

Structure of Silk Fibre.—Raw silk (reeled

fibre) has the appearance of a uniform thread,

cream or yellow in colour and of little lustre.

A single fibre as drawn from the cocoon varies

in length from 500 to 1500 yards, and in

diameter from 01 to 002 mm. The fibre

from the outer portion of the cocoon has the

greatest diameter and the thickness gradually
decreases as the silk -glands of the worm
become exhausted, which causes the inner

portion of the cocoon to afford thinner fibre.

A cross section of an individual raw fibre

ehows that it consists of two approximately
cylindrical threads cemented together along
their length, being, in fact, a double fibre.

By boiling with soap the two fibres are sepa.

rated, and each single fibre then appears as a

structureless, transparent, glossy, cylindrical

fibre.*

Physical Properties.—The chief physical

properties of silk are luitre, strength, elasticity,

and aridity for moisture.

In lustre silk is pre-eminent, this beauti-

ful quality being due to the smooth glassy

character of its exterior. The effect is in-

creased by the transparency of the fibre.

In strength and eJasticity raw silk greatly

exceeds " boiled-off" silk, the strength de-

creasing 30 per cent, and the elasticity 45 per

cent, by removing the silk-gum. The low
tensile strength of all forms of artificial siik

and the lack of elasticity shown in the

creasing of mercerised cotton shows that
there is not as yet any textile fibre in the
market with the same valuable properties as

natural silk.

Silk has a specific gravity of 1 -367. It is a
bad conductor of electricity, and hence is diffi-

cult to manipulate in a very dry atmosphere.
Axidity for Moisture.—Silk will absorb as

much as .30 per cent, of moisture without
feeling wet, and since it is a costly fibre and
is sold by weight it is important to know its

hygrometric condition when buying, and this

has resulted in the establishment of condi-

tioning houses, {v. Conditioning.)
Chemical Composition.—Raw silk is not

a uniform substance, but is composed of two
concentric layers, the innermost, or core,

constituting tne fibre proper, and the exterior

being composed of a gumlike substance.

The fibre substance is termed fihroinf. Its

composition corresponds to the formula
C,jH.a05N,, and though its constitution is

unknown it shows, like wool, the properties

at an amido acid.

* Will! silk diflera, t. WILD Silk.

ChemiccU Properties.—When heated in s
dry tube, silk commences to turn brown at
about 150° C. , becoming black at alwut 235° C.

When burnt it gives off a smell of burnt
feathers and leaves a bulky residue of carbon.

Aciion of )ra/«r.—Fibroine is insoluble in

water at ordinary temperatures but dissolves

if heated in a sealed tube with water to 170*

C. , forming a colourless limpid solution.

Action of Acids.—Silk is easily soluble in

concentrated sulphuric or hydrochloric acid,

forming a colourless solution, and with nitric

acid it forms a yellow solution.

Silk absorbs acids from their dilute aqueous
solution and retains them tenaciously. The
fibre at the same time acquires increased

lustre and a peculiar feel, emitting, when
squeezed, a peculiar crunching sound. Silk

in this condition is termed scroop silk, and
may be produced by working the silk in

dilute tartaric, acetic, or sulphuric acid, and
drj'ing without washing.

Silk is soluble in glacial acetic acid or in

molten citric or oxalic acid. It is turned
yellow by dilute nitric acid. Dilute acids in

boiling solution remove the silk-gum from
raw silk, but are little used for that purpose.

Like wool, silk is readily dissolved by
caustic alkalies under suitable conditions of

temperature and concentration. Very dilute

or very concentrated solutions have, how-
ever, little action, and the effect of caustic

alkali of any strength is very slight at

temperatures approaching 0° C. ; this fact

being made use of in the mercerisation of

mixed silk and cotton fabrics.

Ammonia or its salts have little action on
silk. Alkaline carbonates have also little

action unless of considerable strength and in

boiling solution.

Soap has no injurious action on silk, even
in concentrated boiling solution.

Action of Oxidising Agents.—Strong solu-

tions of ch romic acid dissolve silk. Bichromate
ofpotash oxidises and weakens the fibre. Per-
matiganale of potash has a similar action,

but in dilute solution is used as a bleaching
agent. On steeping the fibre in dilute per-

manganate it gradually acquires a brown
colour, owing to the deposition of hydrated
manganic oxide, but on removing this by sul-

phurous acid the colour of the silk is {ound
to be improved.

Chlorine and hypochlorites in strong solu-

tion attack and destroy the fibre, but in very
dilute solution they impart to the silk an
increased affinity for colouring matters. The
action is, however, less than in the case of

wool.
Like wool, silk absorbs metallic salts from

their solutions ; but whereas in the case of
wool fibre it is usually necessary to heat to

the boil before much hxation occurs, silk is

capable of attracting metallic compounds from
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cold solutions if moderately concentrated.

This phenomenon plays a most important

part in the mordanting and weighting of silk.

A concentrated solution of zinc chloride

140° Tw. dissolves silk, and the solution may
be diluted with weak hydrochloric acid

without precipitation. On dialysing this

liquid the zinc chloride and acid are removed
and an aqueous solution of silk remains,

which, when evaporated, leaves a brittle

resinous residue which will not re-dissolve

in water.
Silk is soluble in ammoniacal cupric hydrate

or ammoniacal nickel hydrate solution. A
solution prepared by dissolving 16 grms.

copper sulphate in 150 c.c. water, adding

8 to 10 grms. glycerin, and then caustic

soda until a clear solution is obtained,

dissolves silk without affecting wool or

cotton.

Tannic acid and sugar are absorbed by
eilk, and are used in weighting.

Action of Colouring Matters.—Generally

speaking, the affinity of silk for dyes is similar

to, but weaker in character than, that of wool.

In a boiling solution wool has a much greater

affinity than silk, but in cold baths wool dyes
very little or not at all, while with suitable

dyes full shades may be obtained on silk.

Silk Gum, Silk Glue, Skrioine.—These
names are applied to the gummy matter
which envelopes the raw silk fibre, cement-

ing the two single fibres together. In com-
position it is closely allied to Fibroine, the

relationship being indicated by the following

forraulsB :

—

CsH^sNA -f H5O -1- = CisH^sNA
Fibroiue. Sericine.

Sericine is highly gelatinous, a 1 per cent,

solution gelatinising on cooling. It is preci-

pitated from its aqueous solution by alcohol,

tannic acid, and many metallic salts. It is

soluble in hot water, more easily in caustic

soda or soap solution and in dilute acids.

The colouring matter of naturally yellow

silk resides in the sericine. Dubois states

that the colouring matter is of a composite

character, but contains carotin (5.1'.) as one
of its constituents.

Wild Silks,

There are a very large number of wild

silks, India affording upwards of fifty known
species. The most important is TussuR
(Tussah, Tnsoa, Tasar), of which the cater-

pillar and moth, Antherea mylitta, are much
larger thaniiowjfcya: jnoriy and the cocoons also

are about four times the size of mulberry
cocoons. They are not found single, but in

large pocket-shaped masses attached to the

trees in the jungle. The cocoons are im-

pregnated with uric acid, which is removed

by alkali before spinning. Tussur has been
an article of commerce in India for thousands
of years. It comes into the market, to a small
extent, as reeled silk, but much more largely

as spun silk.

The fibre is double, as in cultivated silk.

It is about four times coarser, and therefore

stiffer and stronger than mulberry silk, and
is largely used for plushes and other pile

fabrics. Each of the threads composing the
double fibre can by suitable treatment be
split up into 6 or 8 fibrillie.

Under the microscope, tussur appears not
unlike cotton, being flat and band-like in

character. It is, however, much more trans-

parent than cotton.

Chemical Composition and Properties.

—

Raw tussur contains about 5 per cent, of ash,

a much larger amount than cultivated silk.

Its percentage composition also appears to

differ somewhat from that of the latter.
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mothii, sttAioing a size of 6 inches across the

wings. The caterpillar spins a cocoon as

large as a hen's egg, and covered at both ends
with very thick fibre known as Tagara sUk.

Two Japanese varieties, AUanthus and
Yamamai, were until recently resen-cd for

the exclusive use of the Mikado, and expor-

tation of their eggs wjis a capital offence.

They are now being cultivated in France
with a considerable degree of success.

Sea Sili or Bysaus is the product of cer-

tain molluscs, principally Pinna nobilis and P.
rudis. It is collected chiefly in Sardinia and
Corsica. The fibres have the object of attach-

ing fhe molluscs to the rocks. They are of

a golden brown colour, very soft, elastic,

durable, and gloss}'. The substance ha.s not

been investigated, but differs from ordinary

silk bv being insoluble in acids and alkalies.

SILK, ARTIFICIAL The silk fibre being
devoid of cellular structure, and consisting,

indeed, of the solidified liquid contents of

the silk glands of the worm, obviously offers

a much more promising field to experimenters
who attempt to imitate it artificially than
do the highly-organised fibres of wool and
cotton.

In its broadest outlines the problem of the
production of an artificial fibre resembling
silk is not a difficult one. Given a suitable

viscous liquid, all that is necessary is to con-

vert this into the form of thin threads, which
must, of course, be insoluble in water and of

sufficient strength to withstand the wea\-ing

and other manufacturing processes and so

produce a useful fabric.

The second part of the problem—the pro-

duction of the thread—offers no very serious

difficulty, the selected liquid being forced

b}' pressure through fine orifices into some
medium which causes it to solidify. The
nature of the coagulating or solidifying

medium depends upon the character of the
original liquid, and may be water, acetic

acid, ammonia, or even hot air.

The composition of the viscous solution

may be such as to correspond, more or less

closely, with that of natural silk, or maj' be
of an entirely different character. The first

artificial filament produced which resembled
silk in appearance was spun glass, fabrics of

brilliant lustre and considerable softness and
elasticity being produced from this substance.
Such fabrics are, however, of little value,

since they rapidly become disintegrated on
account of the brittleness of the inbreathe
minute particles of glass which are continu-
ally separated from such fabrics being, more-
over, highly injurious when inhaled.

Many attempts have been made to produce
" artificial silk " from cellulose as a basis.

This substanoe as recovered from its solu-

tion dries up under suitable conditions into

n lustrous, norny mass, which, when in the

form of fibre, greatly resembles silk in appear-
ance. " Artificial silk " may therefore be
obtained by suitable means from any of the
known cellulose solventa.

The earliest processes by which " artificial

silks " were produced consisted, however, in

coating cotton fibres with natural silk, the
process being carrie<l out bj- dissolving the
latter in an acid or alkaline solution, and after

impregnating the cotton with this solution,

precipitating the silk by alkali or acid.

Much more important are the " collodion

silks " produced from the nitro - celluloses,

these being at the present time manufactured
on a large scale. The production of a silk-

like fibre in this manner was first patented
by Dt Chardonnet in 1886, but the original

product was very inflammable and deficient

in elasticity and strength. It was prepared
by treating cellulose with a mixture of nitrio

and sulphuric acids and dissohing the tctra-

nitrate thus formed in a mixture of alcohol
and ether. The clear solution of collodion

obtained in this manner was placed in a
copper vessel and forced by air pressure
through a fine orifice into water, where it

solidified in the form of a thread.
Subsequentlj-, De Chardonnet took out

several patents for improvements, the most
important being the process of denitrating the
fibre, and thereby rendering it less inflam-

mable. This is brought about by treatment
«nth one of the following solutions :

—

DilxUt
nitric acid, amm07iium sulphide, or ajhiiine

thiocarbonatet. Another improvement con-
sists in coagulating the solution by means of

hot air instead of by water ("dry spinning "),

which haa the additional advantage uf re-

ducing the loss of the somewhat expensive
solvent.

In dyeing properties, collodion silk holds
an intermediate position between natural
silk and cotton. Unlike cotton, it readily

attracts basic dyes, and, unlike silk, it can-
not be satisfactorily dyed with most acid
colouring matters. Cnaraonnet's silk is largely
employed in the manufacture of the black
plush »ith which silk hata are coverofl.

Another process which is commercially
employed for the production of collodion silk

is connected with the name of F. Lehner,
whose method of manufacture differs from
Chardonnct's in several important details.

The cellulose, in the form of cotton wool, is di-

gested with ammoniacal copper solution Iwfore
nitration, and the nitro-cellulose is dissolved
in a mixture of ether, wood-spirit (methyl
alcohol), and ethyl hydrogen sulphate. A
verj' interesting observation of Lenner's bad
reference to the great effect upon the fluidity

of the collodion, brought about by a small
addition of sulphuric acid.

Still another process w.is patented by
Dt Vii-itr, In this, solutions of (a) nitro-
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«eUaIose in glacial acetic acid, (2i) guttapercha

in carbon Disulphide, and (c) isinglass in

glacial acetic acid were mixed together along

with glycerin and castor oil. This mixture
was then converted into a thread, which was
subsequently treated successively with solu-

tions of carbonate of soda, albumen, mercuric
chloride, and ammonia. This process does
not appear to have been a commercial suc-

cess.

Artificial fibres have also been prepared
from solutions of cellulose in zinc chloride

and ammoniacal copper oxide.

Dreaper and Tompkins dissolve purified

cotton in a concentrated solution of zinc

chloride, adding to the solution 2 to 5 per

cent, of some calcium, barium, or strontium
ealt. The liquid is then forced through
orifices into alcohol or acetone, which preci-

pitates the cellulose in the form of a thread
und dissolves the metallic salts.

By hydrolysing cellulose with sulphuric or
phosphoric acid Pauly obtained a syrupy
solution, but states that it is not possible to

obtain useful fibre from such a solution. As
a suitable solvent he therefore proposes the
cuprammonium solution, which has for so

long a time been known to have a great
solvent action on cellulose. In Pauly's pro-

cess the cellulose solution thus prepared is

forced through spinerettes into acetic acid.

This product is now manufactured on a
large scale, and sold under the name of

"Glanzstoff" or " Bronnert's silk," Pauly's
original process being modified in several
particulars.

Viscose Silk is the name which has been
applied to the fibre produced from Cross and
Sevan's cellulose xanthate. The xanthate is

prepared by treating mercerised cotton with
carbon bisulphide, and a solution of this

product in water possesses great viscosity.

On drying, the xanthate decomposes, and the
regenerated cellulose forms a highly-lustrous
film or thread.

Mention must also be made of one or two
products which are not derived from cellu-

lose, but from gelatine or glue. In one process
gelatine is dissolved in a hot solution of bi-

chromate of potash, the action of the bichro-
mate being to render the gelatine insoluble
after exposure to light. The solution is forced
by air pressure through fine orifices, and the
threads thus formed are carried by a revolving
drum on to an endless band, and exposed
to the action of light for the necessary
length of time. The elasticity, pliability,

.and strength of the thread can be varied by
the addition of glycerin, castor oil, or other
suitable medium.
Vandura Silk is also obtained by the use

of gelatine as a basis, but the product is ren-
<Jered insoluble in this case by treatment
with formaldehyde vapour instead of the

combined action of chromic acid and light.

The process of manufacture involves two
main operations— the production of the
thread, and the rendering of this thread
insoluble.

The first part of the process is carried out
by preparing a very concentrated solution of

gelatine, which is melted by heat and forced

through spinnerettes on to an endless travel-

ling band, long enough to allow the threads

to become dry. The threads then pass into

a closed chamber, where they are subjected

for some hours to the action of formaldehyde
vapour. Vandura silk is a beautifully lus-

trous fibre, and in the dry state is fairly

strong and elastic. When wetted with hot
water, however, it becomes extremely tender,

and is therefore at present more adapted for

purposes of ornamentation than for use as a
textile fibre.

SILK BLUE (M.) V. Soluble Blue.
SINGLE MURIATE OF TIN v. Stannous

Chloride.
SIZES. The object of sizing yarn is to

strengthen it so that it may the better with-

stand the weaving process, and to weight it.

Hugh Monie, Jr.,* divides the substances

used for this purpose into :—I. Tlie adhesive
substances which attach the size to the yarn ;

II. Weighting bodies ; III. Compounds added
to preserve the softness of the yarn ; IV.
Antiseptics to prevent mildew.

I. Wheat, farina (see below), rice, and
sago flours come under the category of ad-

hesive substances.

Wheat flour varies considerably in quality,

and is often mixed with other flours, starchy

matter, &c. A sample on boiling with water
should not be dark in colour. The amount
of gluten present is of primary importance.

EstimeUion of Gluten. — Wanklyn and
Cooper (Bread Analysis) take for this deter-

mination 10 grms. of flour, and wash it care-

fully free from starch. The gluten is then
immersed in ether and worked with the aid

of a glass rod. Tlie mass is subsequently
spread out in a platinum basin and dried in

the water oven until of constant weight. A
correction of 1 per cent, on the flour for fat

and 0'3 per cent, for ash must be made.
Hence the percentage of insoluble matter
fotmd as above, less 1'3, is the amount of

gluten.

Farina is the starch obtained from potatoes.

The potatoes are shredded and the starch

washed out and allowed to subside in tanks

of water. The product is then dried, and
ground. Farina has a glistening appearainca

and crisp feel. The amount of water in

farina is generally about 20 per cent. Farina
imparts a certain amount of coarseness to the

goods. When boiled with water it forms a
thicker paste than any other starch.

• Sizing Ingredients, Site Mixing, attd Siting,
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Kioe flour is mmply rice ground to a fine
powder.
Sago flour is obtained from certain palms

by a process similar to that employed in the
preparation of potato starch.

All the flours mentioned above have a
tendency to cause mildew. This is obviated
to some extent by steeping the flour in water
for some days before use, wth occasional
stirring. If putrefaction commences the
additi.jii of carbolic acid will arrest it.

II. Weighting Substances.— These in-
clude the sulphates of sodium, magnesium,
calcium, and barium, together with China
clay.

China clay or KaoUn is a soft, friable,
white mineral found in the South of England,
and m China and .Japan. The crude product is
washed in a stream of water to free it from
gritty niauei-. The absence of grit is essen-
tial foi sizing purposes.

Aniline blue, indigo, and Prussian blue are
added to sizes in order to destroy the dirty
colour which they impart to the yarn.

III. Softeners are employed to prevent the
sizing from falling off the yam, and to cause
the fibre to remain soft instead of becoming
h.<irsli and hard. Castor oil is one of the
most frequent additions ; magnesium chlor-
ide and tallow, paraffin wax, and light
coloured soaps (either soft or hard and of
good quality) are used. Crude glycerin is a
good softener, but its dark colour precludes
its general use. The chlorides of magnesium
and zinc are employed as softeners ; they
possess deliquescent and antiseptic properties".
The composition of softening soaps is de-

tailed under So.\p.

Paraffin wax is prepared by fractionating
and otherwise purifying in a systematic
manner the products obtained by 'distilling
shale. The purified substance is white and
translucent, and the melting point is usually
about 120° F. (49°C.j.

Parafiin wax cannot be used in sizing goods
wliich require subsequent dyeing, bleaching,
or printing.

SLAKED LIME i. Calcium Hydkoxide.
SLOELINE !•. iNDtJLINE.
SOAP. Soaps are salts of fatty acids

tornied by the decomposition of vegetable
and animal oils and fats, consisting of gly-
ecndes of the fatty acids.
Wheii the glycerides are decomposed, or

' saponified," by treatment with strong bases,
llie salts of the fatty acids which are present
are produced, and glycerin is liberated. The
reaction may be explained by the following
general formula, in which R stands for any
lattv acid radical. One molecule of the
triglyceride requires three molecules of
caustic soda for saturation, yielding three
niolec ulcs of the .sodium .salt of the fattv acid
arid or.c molecule ot free glycerin.

R.COO. OHNa R.CO0>"» ^OH.
R . COO^C.Hj + OllXa = E. COON«-t-C,Hj<OH.
K.COO^ OHN« R.COO>« ^OH.

Tri- Caustic Salt of Gly.
glycerlde. aoda. fatty acid. ceiia.

Lead and several other metals also form
soaps, but the term "soap" is usually applied
only to the sodium and potassium compountls.
The soaps of the alkalies are soluble in water.
Besides fats and oils, resin is used in con-

junction with those substances in the pre-

paration of soaps for bleaching calico and for

household use. Resin soaps are avoided as a
rule in the textile industries.

The fatty acids which are found most fre-

quently in soaps are stearic, palmitic, and
oleic from lard and tallow ; brassic acid from
rape oil, tauric acid from cocoa-nut oil, lino/eic

acid from linseed and other drying oils, and
ricinoleic acid from castor oil.

The fatty acids are monobasic acids, but
glycerin, the radical of which (C3H5) is com-
bined with the fattj' acids in neutral oils and
fats, plays the part of a tri-aeid ba.se. It is

a trihydric alcohol. When oils and fats are
boiled with piotash or soda saponification

takes place, three molecules of alkali l>eing

required to displace one of glycerin. For
example, stearin, which is essentially glyceryl
tristearate (the chief constituent of mutton
fat), undergoes the following change when
boiled with caustic potash :

—

C3H5(Ci8H350j)3 + 3K0H
Stearin. Potash.

690 -I- 168

= C3H5(OH)3 + 3KC,5,H„Oj.

Glycerin. Potassium «carat«

= 92 -I- 966.

'

In this reaction S90 parts of stearin are
decomposed by 168 parts of caustic potash,
with the formation of 966 parts of anhydrous
soap.

If palmitin orglycer.vl tripalmitate (the chief

constituent of palm oil) be treated in like

manner a similar reaction takes place ; but,

on account of the dilTerence in molecular
weights, the combining amounts are different,

as sho\vn by the following equation :

—

C3H,(C,6H3,0.,)i, + .SKOH
Palmitiu Potash

= C3H5(OH), -1- .3KC,sH3,0.,.
Potassium Palraltat«

(.Soap).
Glycerin

In this case KiS parts of the potash decom-
pose only 806 parts of fat (palmitin), with the
priMluction of 882 parts of anhydrous soap.

And according. to the glycerides present in

oils or fats, more or less potash is re<juired to

effect saponification of a given weight of fatty

matter. 1 his may be expressed in two ways

:

either by the amount of potash required to
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saponify 100 parts of the fatty matter, or
the amount of oil or fat saponified by one
equivalent of potash or soda. In the latter

case the figure represents the " saponification
equivalent" of the oil or fat. It is the
quantity of oil or fat which is saponified by
66 parts of caustic potash, or 40 parts of

caustic soda, and may be obtained by dividing
the percentage of caustic potash required for

saponification into 5600, or the percentage of

caustic soda into 4000. In the case of fatty
acids the saponification equivalents are iden-

tical with their molecular weights (fatty acids
being monobasic), whereas with the trigly-

cerides or neutral fats and oils the saponifi-

cation equivalents are one-third of their
molecular weight. The following table shows
the saponification equivalents of the more
important fatty acids, glyoerides, natural
oils and fats :

—

FATTY SUBSTANCE.
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potash and oils containing principally olein,

linolein, or ricinolein. Potash soaps are
highly deliqiiescent. According to Laut
Curpoiiter, 100 parts of potassium oleato,

exposeci to air, absorb 162 jjarts of water,

and 100 parts of potassium palmitato absorb
35 parts, whereas 100 parts of dry sodium
etearate absorb onlj' 7A parts. These quan-
tities, of course, are liable to vary according
to the condition of the atmosphere, but they
indicate comparative results.

Some soaps, notably those made with
cocoa-nut oil, have a remarkable property of

retaining a very high percentage of water
(70 to 80 per cent.) and still remaining fairly

hard.
Soaps are insoluble in solutions of alkaline

salts, and also in strong solutions of caustic

alkali ; hence, in the process of manufacture,
the potash or soda used must not be of more
than a certain strength, otherwise the par-

tially formed soap will be thrown out of

solution. On the addition of common salt

to a solution of soda soap the latter sepa-

rates out as a curdy mass and rises to

the surface. This property is utilised on
the large scale for separating the soap
from excess of alkali and impurities in the
"lye" employed. The glycerin liberated

by the decomposition of the fatty matter
also remains in the alkaline solution. The
operation is usually termed " salting out."
For the production of a pure neutral " curd"
soap the solution is run off, the soap dissolved

in a fresh quantity of water, and the opera-
tion of salting out repeated. When common
salt is added to a aoiution of potash soap a
double decomposition takes place, resulting

in the production of a soda soap with forma-
tion of potassium chloride. In England
potash soaps are not "salted out," hence
"soft " soaps made with neutral oils and fats

invariably contain glycerin, and usually
excess of alkali. In some parts of the Con-
tinent where potassium chloride is abundant
this salt is used for " salting out" in the pro-
duction of a neutral potash soap.

For details of manufacture, works such as

W. Lant Carpenter's Soap, Candies, dbc.

Alder Wright's Oils, Fals, \Vaxes, etc., and
Richardson and Watt's Chemical Technology
should be consulted. We shall only give
hero a brief outline.

Dr. C. R. Alder Wright, F.R.S.,* discusses

the subject of soap manufacture with special

reference to the objectionable effects of excess
of alkalinity in soaps, and suggests a novel
process (mentioned below) for removing these
disadvantages.
The many varieties of soap may be con-

veniently classed into three leading divisions,

according to the way in which the separation
of glycerin and fatty acids is accomplished.

* youm. Soe. Dvert and Col., 1886, p. 17.

I. Soaps prepared from fatty acids by
direct a<ldition of alkalies thereto, the sepa-
ration of glycerin from fatty acid having
been previously accomplished — e.;/., soaps
made from the Huid fatty acids of the candle
maker. These soaps are necessarily devoid
of glycerin.

II Soaps made by treating fats and oils

with alkalies along with limited amounts of
water in such fashion that saponification is

effected, and the whole mass hnally allowed
to solidify without the separation of tho
glycerin from the soap formed. Such soaps
always contain glycerin.

III. Soaps made by boiling together fatty
matters and alkaline solutions of weaker
strength than those used for the second class;

and finally separating the soap produced from
the glycerin by rendering the soap insoluble

in the atjueous fluid wliicli contains the gly-

cerin dissolved, and mechanically drawing
off seporataly the two products. Here the
insolubility is usually brought about by
"salting out"

—

i.e., adding salt or brine to

the mass when the saponification is complete
or nearly so. Like soaps of the first class,

these soaps are devoid of any notable amount
of glycerin.

Besides these three main groups there are
other varieties made by combinations of
processes belonging to the above groups

;

and, among these, resin soap may be more
particularly mentioned, made by uniting
resinous acids and alkalies together by treat-

ment similar to that of the hrst group, save
that the resins are used instead of the candle
makers' fluid acids (red oils or olein): and
then blending the products thus obtained
with a boiled soap, usually made by a process
of the third class, or by combined methods
equivalent to so doing.

Method /.—Soaps of the first group are
usually prepared by making a caustic alkaline

lye of proper strength and mixing together
(lefiuite quantities of this and of the fatty

acids, ana then allowing to cool and solidify

as a whole. It is obvious that unless great
care is taken in exactly proportioning the
two ingredients, the resulting mass will con-
tain an excess of either alkali or acid. Soaps
of this class are generally made with a slight

excess of alkali. Similar remarks also apply
to soap made by processes of the second class.

Largo quantities of soap are made by the
above method from "olein" and potassium
or sodium carbonate for washing raw wool,

yarn, and cloth.

A solution of potash soap, suitable for

washing wool, may be readily obtaineil by
boiling 100 lbs. of "olein" and S.") to 30 lbs.

of pure potassium carbonate (or an equivalent
amount of commercial pearl ashes) with about
100 gallons of water in a large iron tank ;

'25

lbs. of potassium carbonate ore required to
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produce a neutral soap, but for most kinds of

woik at least 30 lbs. may be used with ad-

vantage. On account of its cheapness, soda

soap, although inferior to potasli soap (see

below), is generally employed for washing

wool and woollen fabrics—especially for low-

class goods. To produce a neutral soda soap

with 100 lbs. of ' • olein," about 19 lbs. of pure

sodium carbonate are required, but in prac-

tice, at least, 25 lbs. are usually taken.

"Olein," in addition to its direct use, is

also largely employed in conjunction with

other oils and fats for making soaps by the

third method. ,. . .

Method //.—Three principal sub-divisions

of this class may be mentioned ;— 1st, The

temperature is kept as low as possible

during the action of the alkali on the fatty

matter, and no boiling down is efifected (so-

called "cold process" largely used for per-

fumers' toilet soaps) ; 2nd, The action takes

place at boiling heat in open vessels, causing

evaporation

—

e.g., in the manufacture of soft

soap ; or 3rd, Saponification iseffected in closed

vessels under pressure, or in open vessels at

temperatures above the boiling point ; but in

all three cases excess or deficiency of alkali

may occur through want of due care. In prac-

tice the latter is esteemed the worse evil of

the two, so that soap made by any of these

processes is generally made to contain a more

or less considerable surplus of alkali over and

above that equivalent to the fatty matter

employed. This defect is more likely to

occur in cold process soaps than in the others.

Considerable quantities of soap prepared

by the " cold process" are used for scouring

purposes in the textile industries.

W. .J. Menzies recommends the following

quantities for making a good potash soap by

the " cold process" for washing wool :—50 lbs.

of Greenbank caustic potash (the alkali must

be pure and free from carbonate) are dissolved

in 5 gallons of water and allowed to cool.

The solution is then gradually poured into a

vessel containing 200 lbs. of Gallipoli olive

oil with constant stirring with a flat wooden

stirrer about 3 inches broad. The stirring is

continued until the oil and potash have

become thoroughly mixed, when the vessel is

covered and put in a warm place for a day or

two. The combination between the oil and

alkali commences a short time after mixing,

and is accompanied by a considerable eleva-

tion of temperature.
The above quantities give an almost neutral

soap. For anything but the finest work the

amount of oil may be reduced to 180 lbs. It

is preferable, however, to make a neutral

soap and afterwards treat it with refined

pearl ashes (potassium carbonate) in the pro-

portion of about 1 to 3 per cent. In place of

olive oil, cottonseed oil, &c., or mixtures of

these, m.ay, of course, be used. If it is

desired to give the appearance of "figs" to

the soap, a little tallow is used in place of a

portion of the oil. A neutral hard soda soap

may be obtained in the following manner :—

150 lbs. of tallow, palm oil, or cocoa-nut oil

are melted and brought to a temperature not

exceeding 40° C. , and a solution of 20 lbs. of

pure caustic soda dissolved in 75 lbs. of water

at a temperature of about 22° C. gradually

added during constant stirring. The mixture

is then poured into a soap frame, covered up

and put in a warm place for a few days.

Method III —Soaps of the third class are

those most largely used for industrial opera-

tions, although a very considerable quantity

of soft (potash) soap made by methods of the

second kind is also produced principally for

use in the woollen industries.

Soft soaps are usually made by boiling

olive, cottonseed, linseed, rape seed, hemp
seed, and other oils, or mixtures of these,

with caustic potash lye. The oil is run into

the pan to the extent of one-fourth of its

capacity, and the requisite amount of a solu-

tion of caustic potash (containing a little

carbonate) of specific gravity 1065 to 108
(13° to 16° Tw.) added at the same time.

The mass is boiled for some hours until

saponification has taken place, the completion

being determined by the appearance which

small samples present when allowed to cool

on glass plates. If more alkali is required, a

solution of caustic potash, ranging from 1'12

to 1-2 specific gravity (24° to 40° Tw.), is

gradually and cautiously added, and the

boiling continued. The irect steam (if used)

is then turned off, and a portion of the water

evaporated by boiHng with fire or "close"

steam only. The finished soap is then run

into casks while still hot.
" Hydrated " soda soaps are made in much

the same manner as "soft" potash soaps,

using an equivalent amount of caustic soda

lye in place of caustic potash. The fatty

matters used comprise tallow, palm oil, cocoa-

nut oil, lard, oleic acid, castor oil, olive oil,

&.C. The amount of uucombined alkali in

such soap, although varying greatly, is usually

much less than in soft potash soaps. Soaps

of this class containing an excess of alkali are

largely used for scouring purposes. Others

which are neutral, or contain an excess of

fatty matter, are extensively used as '

' soft-

eners " for treating dyed cotton goods. For

this purpose palm oil is the principal fatty

matter employed.
Hard soaps made by open-pan boiling,

where the glycerin is eliminated by "salting

out," are manufactured on an enormous scale.

According to Lant Carpenter, probably 90

per cent, of the total soap produced in

English-speaking countries is made in this

way. The principal varieties are known as

curd, mottlwl, and yellow. Almost all kind*
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of fatty matter are used, and for "yellow
household " soaps resin is also largely em-
ployed, along with tallow, palm oil, and
other fats.

Curd soaps should be free from resin. They
are of great importance for milling and
scouring dyed fabrics.

Some consider that, other things being

equal, a Boda soap exerts a far more marked
injurious action on wool than a potash .soap ;

the " suint," or wool grease, of the fleece

ie A kind of natural soap, and is remark-
able in this respect that it scarcely contains

any soda, potash being almost the sole alka-

line constituent. Accordingly, for wool
scouring, potash soaps free from soda are

usually preferred ; but on the other hand a
notable amount of injury to the wool may be
brought about if the soap contains any con-

siderable excess of alkali, and more especially

if resinate or silicate of potash be also present.

Fusel oil has been used as a cleansing agent
for wool, and comparative tests demonstrated
that a larger jield of cleaned wool was ob-

tained by its use than with a similar batch
of wool" treated in the ordinary way. A
microscopic examination of wool which has
been treated with soap shows that the edges
of the nests or thimbles (with which a wool
fibre may be compared) have been split,

and appear more or less shrivelled, and the
more allcaline the soap the more the fibre is

attacked. It is ob\ious that the more free

from surplus uncombined alkali the potash
soap is made, the more suitable it is for this

special purpose ; in fact, when the quantity
of surplus alkali becomes moderately marked,
less injur}- is effected by the use of a soda
soap fi-ee from surplus alkali than by the
alkaline potash soap, although a neutral

potash soap, of course, produces still less

injury. The employment of certain salts of

ammonia for removing the excess of alkali

from soaps depends on the circumstance that
potash and soda and the carbonates of these

metals, possess the property of displacing

ammonia from its compounds with acids.

For example, ammonium chloride combines
with sodium carbonate to form sodium chlor-

ide and ammonium carbonate ; consequently,
if ammonium chloride be added to a soap
containing free sodium carbonate, the result

is a neutral soap, together with a volatile

alkali, which has no injurious effect on wool.

The process of effecting the elimination of

surplus alkali may be applied to soft soaps
(freed as far as possilile from any largo excess

of alkali bj- exercising due care in manufac-
ture) by thoroughly crulching in an appropri-

ate amount of the ammoniacal compound
before barrelling the soap. All soaps treated
in this way emit a smell of ammonia on
opening the )>arrels. Soups de-alkalised by
his method arc well suited for use where an

article devoid of ezoess of free alkali is of

importance.
Similar remarks apply to "oil" soaps for

fulling purposes made from oleic acid, &c.,

the de-alkalising agent being crutched in as

late as possible consistent with due admix-
ture, and the mass allowed to solidify.

For certain purposes, and more parti-

cularly for clearing printed calicoes after

dyeing, and similar operations carried
out with other cotton goods, an excess of

alkali amounting to only O'l or 0*2 per cent,

is injurious, certain colours being more prone
to alteration under such treatment than
others ; accordingly, the calico printer re-

quires for such purposes, a soap as nearly

approaching to absolute freedom from excess
of alkali as possible. This result is readily

attainable by treating the soap before solidi-

fying in the frames with the proper amount
of ammoniacal salt, the minute amount of

ammonia retained in the bars, after cutting

and stacking, exerts a very far less injurioua

action upon sensitive colours than the corre-

sponding quantity of fixed alkali.

According to Thorp Whitaker,* in many
cases the material (especially wool), after dye-

ing, contains a considerable amount of free

acid, and if a perfectly neutral soap were
used, a portion would be decomposed and
free fatty acids deposited on the fibre. In
such cases, therefore, a soap containing J per

cent, of free alkaline carbonate, if properly

used, will not injure the colours.

Rawson has tabulated the results of .i.

number of analyses of manufacturers' soaps

which are used in scouring, milling, and as

softeners (see p. 289).

Analysis.

In many cases of suap analysis it is merely
necessary to estimate the amount of water,

fatty acids, and totai alkali. It is frequently

of importance, however, to determine the

amount of combined and free alkali as well

as uncombined fat.

A complete analysis would include the

following determinations :—Water, uncom-
bined fat, combined fatty acids (calculated

as anhj-dxides), glycerin, resin, combined
alkali, caustic alkali, sodium or potassium

carbonate, chloride, sulphate and silicate,

insoluble matter (day, sand, oxide of iron,

4c.).

In addition to these determinations, it is

often necessary to make an examination of

the fatty acids in order to ascertain the kind

of oils "and fats which have been used in

manufacturing the soap.

In taking portions for analysis, sections

should be cut across the centre of a bar in

the case of hanl soaps, and the .'Uter portion

• Jaurn. fac. Ttytrt and Coi., 'SS7, p. iL
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of a soft soap should be removed. The
different weighings should all be made at one
time in order to guard against any irregu-

larity caused by the sample losing water.
Water.—The usual method is to weigh

about 3 grms. in the form of thin shavings in

a porcelain basin, and dry in an air bath at a
temperature of 110° C. until the weight is

constant. In the case of soft potash soap, s
small glass rod should be weighed with the
dish so that the soap may be stirred from
time to time. Hard soaps require about four

hours, but soft soaps frequently require x
much longer time.

Watson Smith * recommends the following
modification :—From 5 to 10 grms. of soap in

thin shavings are weighed into a counter-
poised crucible containing a piece of glass

rod, flattened at the upper end and rough
and jagged at the lower extremity. The
crucible is placed on a sand bath, which is

gently heated by a Bunsen burner ; the con-

tents being continually stirred and turned
*Joum. Sot. Dyers and Cot., 1884, p. 31.

Potash Soaps roK Washing Raw Wool, &c.
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over with the glass rod. The end of the
operation is ascertained by removing the
liinip and holding a watch-glass over the
cnioil)le. When no more moisture becomes
deposited on the glass, the crucible is placed
in a desiccator, cooled, and weighed. Even
if the .soap burns a little, so penetrating is the
odour of burnt soap that it will bo immedi-
ately detected, antl the loss thus caused is

usually quite inappreciable. The operation
can be performed in about twenty minutes.
With potash soaps and others containing
glycerin the results are not satisfactory, since
it is difficult to ascertain exactly when all

the water is driven off.

Total Alkali.—5 grms. of soap are dissolved
in about 200 c.c. of hot water, and with
either methyl orange or cochineal as indi-

cator, titrated with ^ sulphuric acid, each
c.c. of which corresponds to 00062 grm.
Na._,0, or 00094 grm. K„0. The fatty acids
set at liberty have no action upon either of

these indicators.

If the amount of pota.sh be required when
both potasli and soda are present, a given
weight of soap is decomposed with hydro-
chloric acids and the filtered solution treated
with platinum chloride {v. p. 263).

Uncomhined Alkali.—This may exist in a
soap either as caustic or carbonate, or both.
About 3 grms. in fine shavings are weighed,
and dried in a water oven for about two
iKjurs. A water oven is preferable to an
ipidinary air-bath, since any caustic alkali
wliich may be present is less liable to be con-
VL'rted into carbonate during the process of

drying. In order to avoid this source of
error altogether it is necessary to use a
specially constructed bath arranged to pre-
vent access of carbon dioxide. After drying,
the soap is placed in a ribbed filter paper and
introduced into aSoxhlet tube, the lower end
<jf which is connected to a small wide-nioutlied
Hask containing pure alcohol, to wliich has
been added a few drops of phenolphthalein
and sufficient caustic potash (a drop or two of

-j^ KOH will usually suffice) to render the

liciuid faintly pink. The upper extremity of
the Soxlilet tube is connected with an in-

verted Liebig'a condenser, and the small flask

immersed to the neck in water, wliicli is kept
at or near the boiling point. The alcohol is

volatilised and the vapour condensed in the
.Soxhlet tube. A portion of the soap and
caustic alkali (if present) di.ssolves, and the
solution flows over into the flask by means
<if the small syplion. The operation must
be continued until the whole of the soap has
di.esolved. Tlie time required varies con-
siderably according to the nature of the soap
and the rate at which the alcoliol distils.

From two to four hours will be required on
an average. The alcoholic solution oontaius

the pure soap, and any gly^.crin and caustio
alkali which may be present. If any cau.^lie

alkali has been extracted the solution will be

I)ink. It is titrated with ^^j acid until the

colour disappears. Each c.c. = tMI4 grm.
NaOH, or 0056 grm. KOH. The residue
insolul>le in alcohol may contain, in addition
to sodium or potassium carbonate, chlorides,
sulphates, silicates, and insoluble matter. It

is dissolved in water and titrated with -j^'g-

sulphuric acid and methyl orange. Each
c.c. = 00053 grm. NajCOa, or 00069 grm.
KjCOj. For a more complete analysis of the
residue see Dr. Leeds" scheme (p. 291).

Coinhintd Alkali.—The alkali existing aa
carbonate (also silicate, if present ) and caustio

is subtracted fiom the total alkali, when the
difference gives the amount of alkali com-
bined with fatty acids as soap. The com-
bined alkali may also be determined in the
alcoholic extract after neutralising any free
caustic alkali or free fatty acid (which will

have decolorised the solution) with acid or
alkali, as tlie case may be. Water is added
to the soap solution, which, with a few drops
of methyl orange, is titrated with standard

.^acid. The acid thus consumed corresponds
to combined alkali.

The combined alkali may also be calculated
from the amount of standard alcoholic potash
required to neutralise the liberated fatty

acids in tlie method descrilied below. The
total alkali having been determined, this

method affords a means of estimating the un-
combined alkali by difference.

FattyA cids.— (a ) 1 n a careful determination
of all tlie otlier constituents of a soap, the
fatty acids may conveniently and with accu-
racy be ascertained hy difference, as recom-
mended by Watson Smith.*

(b) About 3 grms. of soap are dissolved in 60
CO. of water and introduced into a stoppered
separator of 200 c.c. capacity. The soap is

decomposed with a slight excess of hydro-
chloric acid, and, when cold, about 50 c.c. of

ether added, and the whole well sliaken.

When the two liquids liave separated, the
acid solution is run off into a second similar
separator and extracted twice more with
successive portions of 26 c.c. ether. The
ethereal extracts are niixe<l and washed by
shaking with three portions of 25 c.c. of cold

distilled water. The solution of fatty acids
is then carefully poured into a small weighed
wide-mouthed Hask, and the separator well

rinsed out with pure ether. Ihe ether is

distilled off, and in order to get rid of water
(usually present in the residue) a little strong
alcohol is added, and the flask heated on the
water bath until the alcohol has volatilised.

The flask is then heated in tlie water-oven
and weighed. By tliis process, the weight

* Journ. Soc DyeT$ and OU., 1884, p. SI.
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obtained will, of course, include any uncom-
bine<l fat or unsaponifiable oil, if present.

In practice it is not often necessiiry to esti-

mate the last-mentioned substances, but, if

required, they are determined as below, and
their amount deducted from the weight of

fatt}' acids obtained as alxjve. Previous to

the determination of fatty acids, extraction

of the dried soap with petroleum ether will

remove free fat and unsaponifiable oil.

Free Fat and i'nmjjonin'alJe Oil. — Thia

may be determined by extracting the dried

soap in a Soxhlet tube with petroleum ether

(previously distilled on the water-bath, the
non-volatile residue being rejected), the resi-

due, after volatilisation in the solvent, being
weighed. A preferable plan, reoonimended
by Allen, consists in dissolving the soap in

water and shaking the solution with ether in

a separator. After the liquids have separated
(which frequently takes a considerable time),

the aqueous solution of soap is run ofif into

another separator and shaken up a second
time with ether, unless the amount of un-

Siiponiticd matter is very small. The ethereal

solutions are combined, washed with water,
poured into a flask, and the ether volatilised,

tioap being slightly soluble in ether, maj' be
present in tlie residue. Digesting with cold

petroleum ether in small quantity, and sub-
sequent filtration into a small wide-mouthed
flask, distillation of the solvent and weighing
the residue will rectify any error from this

source. If this precaution be taken, it is

allowable to add to the mixture of soap and
ether during the first extraction, a little

alcohol, which assists materially in causing a
quicker separation of the aqueous and ethereal
layers.

Examination of Fatty Matter in Soap.

—

In the analysis of soap it is frecjuently desir-

able to ascertain what kind of oils and fats

have been u.'ied in its manufacture. This is

the most difficult part of the examination.
Much information maj' generally be obtained
from a determination of the saponification

equivalent, the specific gravity, ami the
melting and solidifying points of the fatty-

acids of the soap, which may be liberated
by the addition of hydrochloric acid. A
few brief ilescriptions only will be here given.
F,)r fuller particulars, reference should be
made to such works aa Allen's Commercial
Oryanic A nalt/niri, vol. ii.

About 40 grms. of soap are dissolved in

water in a scimrator, and the fatty acids
liberated by means of hydrochloric acid. The
fatty acids arc separated by agitating with
ether, washing the ethereal solution with
water, evaporating the ether, and drying the
residue in the water oven.

Sni>onificalioii Eqniralent.—About 5 grms.
of the fatty acids are dissolved in 60 c.c. of
hot iifTi/ra/ alcohol, and, with plicnolphthalein

as indicator, titrate<l with ' alcoholic potash.

The weight in milligrams of the fatty acids
taken, divided by half the number of^c.c. of

.'!' KOH re<juired, gives the saponification

equivalent.

Sfxcilic ijravily is best determined at 100*

C. in a small Sprengel tube of a capacity of

about 7 c.c. The weight of the dry tube
and that of water contained in it at lo-o' C.
are first ascertained. The tube is then filled

with the melted fatty acid and placed in the
mouth of a conical tlask containing water,
which is kept briskly boiling. The oil ex-
pands, and the excess flows out in drops
from the capillary orifice. When the expan-
sion ceases, any oil adhering to the orifice is

carefully removed by means of filter pajier,

the tul)e removed, dried, cooled, and weighed.
The weight thus obtained divided by the
weight of water re<juired to fill the tube at
15'5° C. will give the density or specific gra-
vity of the fatty acids at 100° C. compared
with water at lo'5° C. as unity.

7%« melting point of tlie fatty acids may
be conveniently observed in the following
manner ;—A piece of quill-tubing is drawn
out into a long capillary tube, which is cut
up into lengths of about 3 inches. One of
these is dipped into the molten fatty acid,
and a small quantity, occupying alx>ut a
quarter of an inch, drawn up and allowed
to solidify. After standing half an hour the
melting "point may be observed. As fats
after being melted do not regain their original
melting point for a consideralile time, it is

best to leave the tube overnight, and then
proceed with the determination.
The tube is attache<l to the stem of a ther-

mometer by means of a small india-rubber
ring (a small piece cut off a piece of india-
rubber tubing answers well) in such a manner
that the fatty acid is close to the centre of
the bulb. The thermometer with the tube is

immersed in a small beaker fiUol with water,
the beaker itself being immersed in a conical
flask filled with water. A Bunsen flame i-i

placed under the tlask, and the mercury col-

umn and the substance carefully watched.
The temperature should not be allowed to rise

more than J'C. per minute. When the fattj-

acid melts, the lenipcraturo is at once ob-
served and reconled.

The solidi/yiii'i />oint of the f.itty acids is

best determined as described by Allen in

the following iiiaiuier :—A tost tube, about
5 inches in length ami j inch in diameter, is

fitted with a ring or collar of cork, by which
it is fixed in the mouth of an empty flask.

The melte<l fatly acid is pourc<l into the
warmed tube till it is alwut two-thirds
filled, and a delicate thermometer, previously
warmed, is suspendctl freely in the liquid,

the bulb being wholly immersed. When the
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I'atty acids begin to solidify at the bottom of

the tiibe, the thermometer must be atten-

tively observed. The contents of the tube
are then slowly stirred, by giving the ther-

mometer a circular movement, first three
times to the right then thrice to the left.

The first effect of the agitation is to cause
the mercury column to fall slightly, but
subsequently a sensible rise takes place, and

the mercury remains stationary for at least

two minutes. The temperature thus indi-

cated is the solidifying point of the substance,
and the results obtained are remarkably con-
stant. The following table, chiefly compiled
from figures in Allen's Commercial Organic
Analysis, will be found useful in drawing
conclusions from data obtained by the above
methods :

—

Source of Fatty Acidi.

Olive oil,

Cottonseed oil,

K^pe oil.

Linseed oil, .

Tallow, .

Palm oil.

Cocoa-nut oil,

Saponification
Equivalent
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petroleum ether, and tl»e washing with water
must be continued until the wash water is

no longer acid. 50 c.c. of neutral alcohol

are then added to the ethereal solution of

resin and ethers in the separator, and with
phenolphthalein as indicator, titrated with
Ktandard potash or soda. The ethers of the

fatty acids, under these conditions, arc not

affected by the alkali. The combining weight
or sa])()nitication eiiuivalent of resin acids is

taken at 346.

Thf scouring value of soap is sometimes
determined by means of a standard solution

of caUium chloride. This solution (111 grni.

CaClj per litre) is prepared as described for

determining the hardness of water (c. Water).
5 grms. of the soap are dissolved in 300 c.c.

of 90 per rent, alcohol, and diluted to 500 c.c.

with water. The operation is performed in

exactly the same manner as in estimating

the hardness of water. 10 c.c. of the calcium

chloride solution are mixed with 60 c.c. of

distilled water and titrated with the soap
solution, until a permanent lather is obtained.

When two or more samples of soap are treated

in this manner, the relative scouring value of

the samples is inversely proportional to the

number of c.c. consumed. The results are

only approximately correct.

For further information on this subject a

paper on "The Water-softening (or so-called
' scouring ' ) Power of Soaps," by F. W.
Richardson and A. Jafie (Joum. Soc. Chem.,
1899, p. 9S9), may be consulted.

SODA ASH '•. Sodium Carbonatk.
SODA CRYSTALS «. Sodhm Car

BON ATK.

SODIUM, Na = 23. Sodium occurs com-
bined aa the chloride in rock salt and in

eea-water, as the nitrate in Chili saltpetre

(NaNO,), in the form of sulphate (Glauber's

salt, NajSOj, lOHjO), and in many minerals
combined with silica.

Preparation. — The metal is obtained by
heating a mixture of calcined sodium car-

bonate, lime, and coal in small iron retort.s,

the vapours being condensed in flat iron

receivers and the metal collected under rock

oil.

I'ropertit.*.—The metal is soft, and when
freshly cut has a silver}' metallic lustre. It

quickly tarnishes on exposure to air, terming
oxide of sodium, and eventually absorbing
carbon dioxide, sodium carbonate being pro-

duced.
Sodium decomposes water, with liberation

of hydrogen anrl formation of caustic soda
solution

—

Na + H,0 = NaOH -f H.

The compounds of sodium are widely dis-

tributed in nature, and many of them are
manufactured on the large scale in enormous
quantities.

SODIUM ACETATE,CHj.COOXa -hSH.O.
Acetal' ()/ •i:'l'i,

J'rejiaraiiiiii. —This salt is formed by treat-

ing sodium carbonate with dilute acetic or
pyroligneous acid, evaj)orating and crvstal-

lising. On adding sodium sulphate to calcium
acetate solution, sodium acetate is produced
and calcium sulphate is precipitated. After
filtration the clear liquid is crystallised.

Projterlies.—Sodium acetate forms mono-
clinic crj'stals which dissolve in about 3 parts
of cold water. The crystals melt in their

water of crystallisation at 75° C. , and liecome
anhydrous at 100° 0.

Sodium acetate is employed in the manu-
facture of acetic acid. It is also used in the
preparation of diazo compounds in develop-
ing azo colours on the fibre, as it forms in

the presence of mineral acids the scxiiuni .salt

of the particular acid employed, and free

acetic acid which does not injure the fibre or
afTect the colours.

The impurities in sodium acetate are sul-

phates, chlorides, aud carbonates of calcium
and sodium.
A na/ytis.—The acetic acid may be estimated

by distillation with phosphoric acid {v. Cal-
cium Acetate).
The amount of suljihate present is deter-

mined by acidifying with hydrochloric acid
and adding Imrium chloride to a solution of

the salt. The precipitated barium sulphate
is filtered, dried, ignited, and weighed, as
described under standard sulphuric acid
(r. AciDIMETRy).
The percentage of chlorine is ascertained

by dissolving a portion of the sotlium acetate
in water, acidifying with a few drops of nitric

acid, boiling the solution and precipitating
the halogen as silver chloride by adding
silver nitrate. After filtration, tlie silver

chloride is dried, detached from the filter,

and just fused over a low Hunscn flame. The
filter paper is incinerated separately ami
weighed. The latter addition U the wei(;ht
of the crucible is filter ash and metallic
silver, which must be calculated to AgCl,
and added to the main portion of the preci-

pitate.

The presence of calcium may be detected
by adding a solution of ammonia and am-
monium oxalate to a portion of the salt dis-

solved ill water, a white precipitate of

calcium oxalate lieing produced.
SODIUM ALUMINATE v. Ahjmimum

(ALU5I1NATK OK SiiIlA).

SODIUM AMALGAM. An alloy of

80<liuni and nienurv.
SODIUM ARSENATE.Na.,HAsO, -I- 12H..0,

ArJ^uatc of mda, " Duiiij -lalt." Sodium
arwnate is prepared tiy decomposing sodium
caalxiiiatc with arsenious oxide, evaporating
to dryness with sodium nitrate, and heating
the resid""
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The commercial product is a mixture of

this salt and sodium di-hydrogen arsenate,

KaHjAsOj + H2O, and contains 30 to 60 per

cent, of arsenic acid (AsoOs). Common salt

is often present in quantity. Tlie suljstance

occurs in commerce as cr}"stals, in white
lumps, or as a solution.

It is used to a large extent by calico

printers as a substitute for cow-dung in the
so-called "dunging" or "cleansing" opera-

tion. In this process the iron and aluminium
mordants are converted into insoluble arsen-

ates and are thus fixed. The excess of

these mordants used in printing is also thus
made insoluble and prevented from being

absorbed by the portions of the fibre which
it is intended should remain white. In yarn
dyeing it affects the hands of all those who
handle the goods, owing to its poisonous pro-

perties. Traces of arsenic may remain in the

finished goods, and ma}' cause the wearers of

such articles to suffer from poisoning, though
authentic cases are very rare. The waste
water from such dye-baths will also conta-

minate the streams into which it is turned.

Analy-^i.^.— Arsetiious acid, if present, is

estimated by dissol\-ing 2 grms. of the sample
in water containing about 5 grms. of sodium
carbonate, and diluting to 500 c.c. 100 c.c.

( = 0'2 grm.) are withdrawn, neutralised with
a little pure hydrochloric acid, 25 c.c. of a
saturated solution of sodium bicarbonate

added, and the liquid titrated with ^
iodine.

1 c.c. ^ iodine = 000495 grm. AsjOj.

Commercial sodium arsenate sometimes
contains 1 to 5 per cent, free AsoOj.

Arsenic Acid.— Watson Smith* recom-
mends the following method, worked out
by .1. Barnes :—2 grms. of the sample are

dissolved in 100 c.c. of warm water in a flask

of oOO c.c. capacit}'. A little sodium acetate

is added to prevent any irregularity caused
by sodium chloride which may possiblj' be

present. A cuiTent of well washed sulphur
dioxide is now passed through the solution

until it smells of the gas. The liquid is then
boiled until free from sulphur dioxide, allowed

to cool, and diluted to 500 c.c. ; 50 c.c. of

this solution { = 0'2 grm. of sample) are with-

drawn and mixed with 25 c.c. of a saturated
sulution of sodium bicarbonate, and a little

starch solution. The liquid is then titrated

with -^ iodine, each c.c. of which is equi-

valent to 0'00575 grm. of As.,05. From the

percentage of AsjOj thus obtained the amount
of arsenic, as AsjOj, found by direct titration

and calculated to As^Oj, must be deducted.

If the solution is very acid, after boiling off

the sulphur dioxide, it is preferable to nearly

• Journ. Soc. Dyers and Col., 1SS4, p. 34.

neutralise with normal sodium carbonate
before adding the bicarbonate.
M'Kay has proposed a modification uf

Holthof's method, * the arsenate being not

completely reduced to arsenite by operating
in the manner described aoove. M'Kay
mixes the arsenate solution with 20 c.c. of

a solution of sulphurous acid, in a bottle

provided with a well fitting ground -glass

stopper, and capable of holding about 50 c.c.

The stopper is firmly tied down with a piece

of stout cord, and the bottle then placed
in a water-bath, which is kept briskly boiling

for one hour. The bottle is then removed
from the bath, and, when nearly cold, opened
and the contents rinsed into a flask, diluted

to 150 c.c, and concentrated to one-half.

On cooling, the liquid, free from sulphur
dioxide, is diluted to a known bulk, and an
aliquot part titrated with iodine substantially

as above. M'Kay uses^ iodine. Holthof's

original method consists in heating the

arsenate solution with about 100 c.c. of sul-

phurous acid and the same quantity of water
for about four hours on a water-bath, and
then boiling down over a free flame to one-

half the original volume. M'Kay finds this

mode of procedure to give accurate results,

and apparently the only advantage of his

modification is a saving in time. In many
cases, however, where a number of samples

have to be examined, heating gentl}' for four

hours may be preferred to boiling under pres-

sure for one hour.
Arsenic acid in sodium arsenate may also

be determined by converting it into ammo-
nium-magnesium arsenate, drying at 100° C.

and weighing on a tared filter ; also by reduc-

tion with sulphur dioxide as above, conversion

into arsenious sulphide (As-^S,), and drying

at 100°.

SODIUM BICHROMATE v. Chromium
Trioxide.
SODIUM BISULPHITE, NaHSOj.

Sodium bisulphite forms easily soluble cry-

stals, which gradually lose sulphur dioxide on

exposure to the air, and oxidise slowly to

sodium sulphate. The solution is prepared

from sodium carbonate by passing a current

of sulphur dioxide into the hot liquid until

saturated.

NajCOs + 2S0j -f H3O = 2NaHS03 + COj.

The liquid keeps well in air-tight barrels.

As sold it has a strength of 52 to 80° Tw.
White crystals are deposited from concen-

trated solutions.

Sodium metabisulphite, NajSjOs, is a light

j-ellow solid which resembles sodium bisul-

phite. Solutions of the bisulphite are almost

colourless, and smell of sulphur dioxide. A
liquid of 52 to 62° Tw. contains 20 to 23 per

'Cheui. Xeai, vol. liii., pp. 3€1, 223, 243.
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cent, of SOi. Sodinm bisulphite is used as

an antichlor, for bleaching silk and wool, for

dissolving cerululein and a few other colour-

ing matters, and in the preparation of sodium
hj'drosulphite.

Analysis. — Sulphur Dioxide, SOj. The
best method of estimating the total amount
of sulphur dioxide in sulphurous acid, sul-

phites, and bisulphites is by means of iodine,

as described by Giles and Shearer.*

About Oo grm. of the sample (in the case

of liquid sodium bisulphite it is better to

take 10 c.c. and dilute lo 500 o.c. with distilled

water, which has recently been boiled and
cooled) is weighed out and introduced at once
into a known excess of decinormal iodine solu-

tion, and, after stirring, the excess of iodine it

determined by a decinormal solution of sodium
thiosulphate, as described under bleaching

powder (r. Cai-cium Chloro-Hvpoohi.orite).

The number of c.c. of J^ thiosulphate are

deducted from the number of c.c. of .^
iodine taken, and the remainder calculated

to sulphur dioxide.

1 c.c. of^ iodine = 0032 grm. of SO,.

Example.—10 c.c. liquid bisulphite of

soda, specific gravity 125, were diluted

with recently boiled and cooled water to

500 c.c. 20 c.c. of this solution ( = 0'4 c.c.

or 05 grm. of sample) were introduced

into a beaker containing 35 c.c. of y^
iodine. It was then found that 5 '6 c.c. of

^ thiosulphate were required.

00032 X 20-5 X 100 ,. .„- = 18'88 per cent,

of S0„.

SODIUM BORATE.

0-5

An excellent gravimetric method for esti-

mating sulphur dioxide in sulphites is de-

scribed by Giles and Shearer in the paper
above-mentioned.

Indicators used in acidimetry are very

differently affected by sulphurous acid and
sulphites. With plienolphllKtle'in, for example,

normal sodium siilpliite, Na.^SOj, reacts neu-

tral, whereas tlie acid sulphite (bisulphite),

NaH.SOj, is neutral to litmus, cochincil, and
mtthyl orange. With litmus and cocliineal

the reaction is uncertain, but with methyl
orange it is sharp and distinct. A'ormal
«>i/pliiles may therefore be readily determined
by titrating with normal sulphuric acid and
methyl orange.

Ft-ee sui/iliurou-t acid and sulphurous acid

existing as bisulphite may, on the other hand,
be determined by using standard caustic soda
and phcnolphthalein. If commercial bisul-

phite of sdda be diluted with water and a
few (blips of a solution of methyl orange
added, the liquid will assume a red colour in

the presence of free sulphurous acid, and the
• Jouni. Soc. C.'.f 1)1. J mi., liH, p. '.OT.

amount of soda required to discharge the red

tint will represent the amount of sulphurous
acid in excess of that necessary to form
sodium bisulphite. If, however, the liquid

be yellow, normal sulphite is present, the
amount of which may be estimated by titra-

tion with standard acid.

SODIUM BORATE, Na^O, + IOH.,0,

Borax. Sodium borate is a salt of tetraborio

acid, H1B4O,.
Preparation.—It occurs in various districts

in India and America in the neiglibourhood

of dried up lakes. Such natural l>orax,

which is, of cour.se, a crude product, is called

tincal. The borax is extracted from this raw
material by simple lixiviation with hot water,
and subsequent crystallisation.

Borax is also made by boiling soilium car-

bonate solution with boric acid. Borax
dissolves in twenty times its weight of water
at 15° C, and in half its own weight at 100°

C. The liquid has an alkaline reaction. On
heating the crj-stals they swell up and give

off their water of crystallisation ; at about
560° C. the substance fuses to a glassy mass
having the composition NajB^O,.

Borax is used in many industries^. 3., for

the soldering of metals, as a starch glaze for

linen, and as a mild alkali in the dyeing of

some direct cotton colours on cotton and of
alkali blues on wool.

Impurities.—Borax may contain as im-

purities .io<lium carbonate, sodium chloride,

alum, and small quantities of calcium and
magnesium salts.

Examitiation.—The substance should not
effervesce on the addition of acids. Xo preci-

pitate should be formed on the addition of

barium chloride or silver nitrate after acidi-

fying the solution with nitric acid.

SODIUM CARBONATE. NajCO,. Soda
A.^h, Soda. Sodium carliouatc occurs native

combined with 10 molecules of water, and
also as Irona (Na,COj, 2NaHC05, SHjO) in the
neighbourhood of the Caspian Sea, in Eg\-pt,

and Salt Lake, Utah, U.S.A. The aslies of

sea plants, Algir, &c., contain considerable
quantities of carbonate of soda.

I'rejxiralion.—Sodium carbonate is pre-

pared on the large scale in larg':; quantities

by two methods.
(I) The Le Blanc Process.- Sodium chloride

is treated with sulpliuric acid, whereby
sodium sulpliate is formed :

—

2NaCl -t- H,SO. = NajSO, + 2HC1.

The sodium sulphate (salt cake) is then mixed
with calcium carbonate and coal, and heated
in furnaces, when the following reactions

take place :

—

NajSO^ -h 4C = Na,S + 4C0.

NajS -I- CaCOj = Na.,CO, -h C'uS.

The chief constituents of the resulting mass
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are sodium carbonate, calcium sulphide, and
calcium carbonate. On lixi\'iating with water
sodium carbonate goes into solution, and the

calcium compounds remain behind as insoluble

substances.

The aqueous extract is evaporated and cal-

cined, the residue forming raw calcined soda.

This substance contains sodium hydrate
(caustic soda), &c., from which it is purilied by
recrystallising. The crystals NaoCOslOHjO,
on ignition, form the anhydrous salt.

(2) The Ammonia Process.—The carbonate

of soda produced by this method contains

only small quantities of impurities. A solu-

tion of common salt is treated with ammonia
gas and carbon dioxide, whereby it is con-

verted into sodium bicarbonate :

—

NaCI + NH3 + CO.2 + H.,0
= NaHCOs + NH^Cl.

The bicarbonate of soda is then heated and
the residue forms the soda ash of commerce :

2NaHC03 = NajCOs + COj + H^O.

Properties.—Sodium carbonate is a white
solid, which has a caustic taste and an alka-

line reaction. 100 parts of water dissolve

16'5 parts at 15° C, 59 parts at 325° C, and
45 parts at 100° C. It crystallises from the
aqueous solution with 10 molecules of water.

Soda ash takes up moisture on exposure to

damp air.

Most acids decompose sodium carbonate,

carbon dioxide being evolved, and sodium
salts of the acid being formed. If carbon
dioxide be passed through a solution of

sodium carbonate, bicarbonate of soda is

produced :

—

NaoCOs + Ofl + CO3 = 2NaHC0:,.

Carbonate of soda possesses similar properties

to potassium carbonate. It melts at 814° C,
and is slightly volatile at higher tempera-
tures.

Uses.—Sodium carbonate is used for neutral-

ising acids and for fixing ferric and chromic
oxide on cotton. It is also employed in wool
scouring, in the manufacture of soap, and in

the bleaching of cotton goods. It is, next to

sulphuric acid, the most important of chemi-
cal products.

Commercial sodium carbonate is sold under
the name of " soda ash." It comes into the
market in various strengths, chiefly 48°, 52°

to 56°, and 58°, each degree indicating 1 per
cent, sodium oxide, Na^O.

Soda ash (pure alkali), 58°, contains over
5S per cent. Na„0, or 98 to 99 per cent, pure
sodium carbonate, and is pure enough for
almost all technical purposes, especially all

dyeing operations. The other brands contain
in addition to sodium carbonate, chiefly

harmle.ss impurities, like sodium sulphate and
chloride ; also some caustic soda, which is

objectionable for some applications, whilst in

others its presence is a distinct advantage.
Soda ash dissolves somewhat slowly on

account of its forming hard lumps when in

contact with water. The tables show the
specific gravity of the solution.

Specific Gravities of Solutions op Sodium
Carbonate at 15° C.

_.
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iilerable quantity usually contains sulphites.

Bometimes it has a blue shade, probably from
sodium maiiganate. (irey ash denotes a badly
manufactured article. It should not contain

more than 2 per cent. NajO as caustic scxla

except it be a " caustic soda ash." Sulphide
should be absent and traces of sulphate only
eliould be present. The instiluble matter,

which consists of calcium carbonate, silica,

alumina, and iron, should not exceed I'S per
cent. The amount of water present is gener-
ally 05 per cent.

tRYST.^L Carbonate (Gaskell, Deacon *
Co.), NajCOj-t-HjO, is almost pure carbonate
of soda containing, according to the above
formula, 145 per cent, of water; the com-
mercial product, however, frequently contains
about 18 per cent, of water.

This substance is absohitely free from
caustic, silica, and alumina, and is superior

both in strength and purity to soda crystals,

as the following analyses * prove :

—
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liquid are withdrawn and titrated with y^
acid, as above, using phenolphthalein as

indicator. Caustic soda may also be separ-

ated and estimated by extracting the sample

(about 2 to 5 gi-ms.) with 96 per cent, alcohol

in a Soxhlet's apparatus. This method is

especially to be recommended when it is

desired to determine very small quantities

of caustic soda in soda ash.

Sodium Carbonate.—From the number of

c.o. of normal acid required to neutralise

1 grm. of total alkali, the number of c.c. of

the same acid required to neutralise the

caustic soda in 1 grm. is deducted, and the

difference calculated into sodium carbonate.

E.mmple.—100 c.c. of a solution (10 grms.

per litre) of soda ash ( = 1 gi'm.) neutralised

16 c.c. of normal sulphuric acid.

1 grm. treated as above for caustic soda

= 20 c c. -^ = 2 c.c. of normal acid.

.-. 004x2 X 100 = 8-0 percent. NaOH.

16 - 2 = 14 c.c. of normal acid correspond-

ing to carbonate.

.-. 0053 X 14 X 100 = 74-20 per cent.

NaX'03.

Sodium Sulphate is best determined gravi-

metrically. 200 c.c. of the filtered solution

(10 grms. per litre) are acidulated with hydro-

chloric acid, boiled to expel carbon dioxide,

and precipitated with a slight excess of

barium chloride, and treated as described

under St.\>'dard Sflphtric Acid (r. Acidi-

METRY).
233 parts of barium sulphate correspond to

142 parts of anhj-drous sodium sulphate.

Example.—200 c.c. of the solution ( = 2

grms.) treated as above yielded 0'1165 grm.

barium sulphate.

0116.5x100x142 ....— 6 00 per cent.

NajSOj.233

Sodium Chloride maj- be estimated volu-

metrically by means of silver nitrate, using

potassium chromate as an indicator. A deci-

normal solution of silver nitrate is prepared

by dissolving 16-966 grms. of the pure sub-

stance in a litre of water. 1 c.c. of this

solution = 0-00.355 grm. chlorine or 0-00585

grm. sodium chloride. Before use this solu-

tion should be checked by titrating with it

20 c.c. of a decinormal solution of pure
sodium chloride, which should require 20 c. c.

for the complete precipitation of the chlorine

it contains. Pure sodium chloride is best

prepared by dissolving about 50 grms. of

common salt in as little water as possible,

filtering and passing hydrochloric acid gas

(obtained by quickly heating a mixture of

common salt and sulphuric acid in a llask)

into the solution, which is contained in a
beaker. It is best to connect the end of the

gas delivery tube to a funnel by means of

india-rubber tubing and allow the wide por-

tion of the funnel to dip into the liquid,

other-tvise the end may become blocked with

crystals of salt. The sodium chloride is thus

completely precipitated, and after decanting

the mother-liquor, which contains magnesium
chloride, &c., the pure salt is washed with

the least possible amount of water, drained,

dried in a porcelain dish, and heated over

a flame until all hydrochloric acid is vola-

tilised. The salt is pulverised and bottled

whilst quite warm. 5-85 grms. of the pure

dry sodium chloride are weighed off, dis-

solved in water and made up to 1 litre.

100 c.c. of the soda ash solution (= 1 grm.)

are exactly neutralised with y nitric acid

(having previouslydeterniinedthe totalalkali,

the exact amount of nitric acid can be added

direct) in a porcelain basin, a few drops of a

solution of potassium chromate are added,

and the -^ silver solution run in from a

burette until the liquid acquires a faint

orange tint. It is best to deduct from tlie

number of c.c. required O'l c.c. for the end

reaction, this amount being necessary to cause

the change of tint after tlie chlorine has been

recombined.

Example.—100 c.c. of soda ash solution

prepared as above and treated as described

required 5-1 c.c. /^ AgNOj, after deduct-

ing O'l c.c. for end reaction = 5 c.c.

.-. 5 X 000585 X 100 = 2-925 per cent.

NaCl.

The operation depends on the fact that

when silver nitrate is added to a neutral

mixture of a chloride and a chromate, silver

chromate, which is of a crimson colour, is

not formed until the whole of the chlorine

present in the solution has combined to form

silver chloride.

Sodium sulphide is indicated by the evolu-

tion of sulphuretted hydrogen when the

sample is treated -with an excess of hydro-

chloric acid. Sodium nitroprusside is a more

delicate test than this. Filter paper satu-

rated with the reagent is dipped into a

solution of the sample ; if turned blue-violet

a sulphide is present. The amount may l)e

determined bv means of a standard solution

of amnioniacal silver nitrate. This solution

is prepared by dissolving 13-845 grms. of

pure silver in pure dilute nitric acid, add-

ing 250 c.c. of -880 ammonia, and making

up to a litre ; 1 c.c. = 0-005 grm. sodium

sulphide. The operation is performed by

adding ammonia to 100 c.c. of the soda ash

solution (10 grms. per litre) and heating to

boilini'. The standard solution of silver la.
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then run in until no further precipitation of
silver sulphide takes place. The exact point
can only bo ascertained by filtering a few
drops of the liquid, and testing the clear
filtrate with a orop of the standard silver
solution.

Example.—100 c.c. of soda ash solution
required 1'5 c.c. ammoniacal silver nitrate.
,-. 1-5 X 0005 X 100 = 0-75 per cent. Na,S.

Sodium sulphite, together with sodium sul-

phide, may be determined by means of a
decinormal solution of iodine." Add to 100
c.c. of soda ash solution (10 grms. per litre)

an excess of acetic acid and a little starch
solution. The iodine solution is dropped in
until ii blue colour is produced. The amount
of iodine required by the sulphide (already
determined, if present) is calculated (1 c.c. of

-^ iodine = 00039 grm. Na^S), and deducted
from the total amount consumed. The diflfer-

ence represents the sodium sulphite present.

1 c.c. of^ iodine = 00063 grm. NajSOg.

Example.—100 c.c. of eoda ash solution
(10 grms. per litre) treated as above re-

quired 1 5 c.c. of ammoniacal silver nitrate
for precipitation of the sulpliide.

1 c.c. ammoniacal silver nitrate = 0'005
grm. sodium sulphide.

.-. 1-5 CO. = 0005 X 1-6 = 00075 grm.
Na.jS.

Another 100 c.c. soda ash solution

required 2-1 c.c. of y^ iodine to produce a
blue colour.

1 c.c. .j^ iodine = 0003C grm. sodium
sulphide.

.•. 21 c.c. -,"5^ iodine = 00039 x 3-1

= 0-00819 grm. sodium sulphide.

0-00819 - 0-00750 = 000069 sodium sul-

phide to be convert«xl into sodium sulphite.

000069 X
gg

= 0-0011 grm. sodium sul-

phite.

-. 100 c.c. soda ash contain O'OOU grm.
sodium sulpliite.

.-. O-OOll X 100 = Oil per cent. Na^SOj.

Except in verj' crude samples of soda ash,
the amount of sul{)hide and sulphite present
is usually very small.

Oxidis of Iron and Alumina.—Tlie mixed
oxides of iron and aluminium may be esti-

mated by taking about 5 grms. of the sample,
dissolving in water, rilt«ring and washing
the residue until the washings are neutral to
litmus. An excess of hydrochloric acid and
a little nitric acid is uddeil to the filtrate, and

the solution, after boiling, precipitated with
a aliyhl excess of ammonia. The precipitate

is washe<l by decantation, collected on a filter,

and thoroughly washed. It is then dried,
ignited in a crucible, and weighed.
The amount of iron may be determined in

about 5 grms. of the sample by dissolving in

water in a flask, adding dilute sulphuric acid
free from iron, and boiling to expel carl)on

dioxide and any sulphuretted hydrogen or
sulpluir dioxide whicli may be present. The
iron is then reduced to the ferrous stale by
means of pure zinc, as described under Iron
compounds (q.r.), and then titrated with

fV potassium permanganate, each c.c. of

which corresponds to 000112 grm. Fe, or
00 160 grm. Fefi,.
The amount of ferric oxide obtained is then

deducted from the mixed oxides, the differ-

ence giving the alumina present, which,
however, will probably include a little silica.

The silica, if necessarj-, maj' be removed from
the solution previous to the precioitation of

the mixed oxides, as described under \V.\teb
(Analysis ok).

Lime may be estimated in the filtrate from
the mixed oxides of iron and alumina by con-
centrating and adding a slight excess of

ammonium oxalate. Since the amount of

lime in anj- case will only be small, the cal-

cium oxalate, after thorough washing, may
be taken direct with the filter and ignited in

a crucible. When the carbon of the filter

has been completely burnt, the crucible is

cooled, and a little dilute sulphuric acid
cautiously added. After drying on the steam
bath, the excess of sulphuric acid is carefully

driven off, and the calcium sulphate weighed.
136 parts of CaSO^ = 56 parts CaO.

I) aier.—Since the value of soda ash and
other forms of sodium carbonate is determined
by direct analysis, the estimation of water is

not of much importance. In the case of a
complete analysis, however, it should not be
omitted. About 2 grms. of the sample are
gently ignited to low redness in a crucible for

twenty to thirty minutes. With a carbonated
alkali the loss in weight may be directly cal-

culated as water ; but if caustic sotia is

present it will, under ordinary conditions,

absorb carbon dioxide with formation of car-

bonate. A dry soda ash containing caustic

soda may be found to be lieavier after ignition

than before. If the operation is jicrfornied

in a shallow platiimm capsule, the caustic

soda present will usually, in the course of an
hour or so, become completely converted into

carbonate. The conversion into carbonate
may be insured by addition of ammonium
carbonate. The amount of CO.j thus absorbed
is calculated from the caustic soda present,

and added to the loss in weight sustained on
heating.
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SODIUM CHLORATE, NaClOj. Sodium
chlorate is prepared in a similar manner to

potassium chlorate, viz. , by passing chlorine

tlirough a warm solution of caustic soda,

filtering off the precipitated sodium chloride,

and crystallising the sodium chlorate from
the filtrate. It is soluble in its own weight
of cold water. This salt is not so expensive
as potassium chlorate, and owing to its great

solubility it is more suitable for the prepara-

tion of aniline black than the potassium salt.

SODIUM CHLORIDE, NaCl. Salt, Bock
Salt. Sodium chloride occurs in extensive
beds in Cheshire and elsewhere, and is either

mined directly, or, where water has pene-
trated to the salt, the brine is pumped out.

Sometimes a stream of water is turned on to
the bed of salt, and the artlncial brine is

raised and evaporated. Salt is also obtained
by the evaporation of sea water. Common
salt crystallises from aqueous solutions in

cubes. In hot water it is slightly more
soluble than in cold ; 100 parts of water dis-

solve at 15° C. 35-9 parts, at 100° C. 39-2

parts of salt. The specific gravity of brine
has been determined by Gerlach, who gives
the foltowing figures obtained at 15° C. with
solution of pure sodium chloride :

—

Per cent. NaCl, .

Specific graTitjr, .



302 SODIUM HYPOSULPHITE.

The methods detailed under aodiwn car-

bonate are useil aUo for caustic soda, the
chief difference being that, whereas soda ash,

&c. , consist essentially of sodiiuii carbonate
with (possibly) small quantities of sodium
hydrate, commercial caustic soda consists

essentially of sodium hydrate, with (possibly)
small ijuantities of swlium carbonate.

Sma^i quantities of carbonate in caustic
soda may be conveniently estimated in the
following manner :—A weighed amount of

the sample is dissolved in about '200 c.c.

of cold distilled water (recently boiled and
cooled), and a few drops of phenulplithalein
added. Normal sulpliurie acid is slowly and
carefully added until the red colour is just
discharged. At this point the caustic soda
is completely neutralised, and the carbonate
converted into bicarbonate. A few drops of
methyl orange are now added to the solu-

tion, and the addition of normal acid con-
tinued until an orange colour appears. The
number of c.c. of acid refjuired «y?er adding
methyl orange, multiplied by 2, represents
the amount of sodium carbonate present.
Deducting that number from the total amount
of acid consumed, the difference represents
the sodium hydrate.

Example.—10 grms. of caustic soda were
dissolved in 500 c.c. of water. 50 c.c.

(= 1 grni.) were taken, diluted with cold
(recently boiled) distilled water, phenol-
phthak-in added, and titrated with normal
acid, as above described. 18 c.c. were
required. After adding methyl orange,
0'8 c.c. was required.

I c.c. of normal acid = OOtO grm XaOH.
Ic.c. „ „ =0053 „ Xa-jCOj.

.-. 053 X !•« X no = 8-48 per cent.

Xa.,CO,.

0-040 X 17-2 X ioO = 68-80 per cent.

NaOH.
In place of the methyl orange and pheiiol-

plithnlein. Lunge * uses phenacttolin for

estimating carbonates in the presence of
caustic alkalies.

A solution of the indicator of suitable
strength is prepared by dissoh-ing 2 grms.
in a litre of alcohol. This indicator is of
a yellow colour in presence of caustic soda
and potash and free mineral acids, but red
in presence of carbonates and bicarbonates.

A few drops of the inilicator are added to
the liijuid to be tested, and normal acid

adde<l until the liquid acquires a rose-red
tint. The volume of acid consumed corre-

sponds to the amount of alkali present. The
addition of acid is now continued, the liquid

becoming a deeper red until it suddenly
becomes yellow again. The second volume
of acid added corresiwnds to the amount of
sodium farbonate present.

• Juurn. Soc. (/inn. hid., IbSi, p. S6,

SPBCtric GRAvnr op Caustic Soda .kt 15*CL,
Percentages of Xa.0 asu XaOH [SrJtig

and Gtrlach).

Per cent.
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NajSOj + S = NaoS.O,.

The Bodium hyposulphite crystallises from
the solution in large colourless prisms con-

taining 5 molecules of water.

The substance is also made from alkal

waste.
Properties. — Sodium hyposulphite is a

slightly deliquescent salt which easily dis-

solves in water. On the addition of hydro-
chloric acid to the aqueous solution sulphur
is precipitated and sulphur dioxide is liber-

ated :

NaoS.Os -I- 2HC1 = 2NaCl -f SOo -(- S -1- HjO.

The salt melts on heating and loses its water
of crystallisation at 100° C, and on further

heating forms sodium sulphate and sodium
polysulphide, the latter substance decom-
posing at higher temperatures, the liberated

sulphur taking fire.

It is a strong reducing reagent, and on this

account is used in volumetric analj'sis ; its

action on chlorine, bromine, and iodine is

shown by the equation

—

aNa^SjOj -I- L = 2NaI -I- NajSjOj.

Ui<<:S.—Sodium thiosulphate is used some-
times as a mordant for wool. The commercial
salt is almost chemiealh" pure. As an anti-

chlor the substance finds application in the
bleaching of paper-pulp and textile fibres ; the
free chlorine being transformed into the non-
oxidising compound, sodium chloride, sul-

pliuric acid being also produced.
The thiosulphates evolve sulphuretted

Indrogen when treated with zinc and hydro-
chloric acid.

SODIUM METANTIMONATE v. Anti-
monk; Acid.

SODIUM NITRATE, NaNOj. Chili salt-

petre. Sodium nitrate occurs in large quan-
tities in Peru. It forms rhombohedral
crystals, which are hygroscopic and very
soluble in water. It melts at 318° C. It

is used in the manufacture of saltpetre,

nitric acid, nitrites, as a manure, &c.

SODIUM NITRITE, NaNO... Sodium
nitrite is manufactured by reducing sodium
nitrate. A large number of methods have
been proposed. Le Roy fuses the nitrate

with barium sulphide and then extracts the
nitrite witli water. Lead and iron are also

fused with the nitrate, and lixiviated as
above. An electrolytic method has been
described by A. Dubosc, and E. Divers
olrtains a pure product by passing nitrous
fumes containing slight excess of nitric oxide
into concentrated caustic soda.
Sodium nitrite crystals have a faint j'ellow

tinge, and are slightlj' deUquescent. At the
ordinary temperature it is soluble in rather
more than its own weight of water. It melts
at 213° C. The commercial product contains
93 to 98 per cent, of NaNOj. Sodium nitiite

is used in the manufacture of azo colours

and some other dyestuSs, and in the dye-
house, for the production of azo colours on
the fibiu.

Analysis.—Sutton in his seventh edition of

Volumetric Analysis recommends the method
which has been worked out by Kinnicut and
Nef, who obtained fair results.

1 grm. of the sample is dissolved in about

300 0. c. of cold water ; to this liquid -J^

permanganate is added drop by drop, till it

has a permanent red colour ; then 2 or 3
drops of dilute sulphuric acid, and imme-
diately afterwards a known excess of the
permanganate. The liquid, which should
now be of a dark red colour, is strongly

acidified with pure sulphuric acid, heated to

boiling, and the excess of permanganate
determined by means of freshly prepared

-~^ oxalic acid.

1 c.c. permanganate = 0'0345 grm. NaNOj,
or 0425 KNO..

SODIUM PARATUNGSTATE v. Tung-
STEN.

SODIUM PEROXIDE, Na„0„. Oxyyen
poirder. This salt has been introduced into

commerce as a bleaching agent. It is soluble

in water (causing a visible rise of temperature),
and possesses a strongly alkaline reaction.

When dissolved in dihite mineral acid it

yields hydrogen peroxide.
The peroxide as it comes into the market

is a yellowish mass, partly powdered. On
adding water to a small quantity, any par-
ticles of metallic sodium present will ignite.

It is very liygroscopic, and if exposed to the
air gains 20 per cent, in weight in twenty-
four hours. Its powerful oxidising action
in the presence of water presents several
dangers. Thus, for instance, it may be
warmed with aniline or benzene, in the

absence of water, but on the addition of
water the mixture (if particles of metallio
sodium be present) at once takes fire.

Peroxide of sodium cannot, bj- reason of
its alkalinity, be employed directly for the
bleaching of animal fibres, such as silk or
wool. For these fibres it is used as a source
of hydrogen or magnesium peroxide. In
the latter case a solution of 3 parts of
magnesium sulphate (free from chlorine)
and 1 part of Na,0„ is used ; after treatment
with which the ^oo'ds are lifted, washed with
dilute acid and finally with water.
Sodium peroxide is used in analysis for the

separation of iron, chromium and manganese,
&c.

Analysis. —L. Archbutt {Analyst, vol. xx.
1895, p. 3) recommends the following method
for the analysis of peroxide of sodium:—
About 25 grm. of the sample is introduced
into the dry tube of a nitrometer flask, and
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•bout 5 CO. of wftt«r (containing a few
milligrams of precipitated cobalt sesquioxide

in suspension), are placed in the flask itself.

Rapid and complete decomposition of the

Bodiuni peroxide results immediately it is

brought into contact with water, and the

volume of the oxygen evolved is the available

oxygen contained in the weight of peroxide

taken.

A sample of the commercial substance

tested by the above method (except that a

drop of "cobalt nitrate was used instead of

precipitated cobaltic oxide) gave in three

•xperimentsl8o4, 18'46, £uid 18'57 per cent, of

available oxygen. The same sample contained
78 '66 per cent, of sodium oxide, and 49 per

cent, of alumina and iron oxide. Hence the

calculated composition was:

—

Sodium peroxide (Na,Oj), 90'4I per oent.

Caustic soda (NaOH), . 8-73

Alumina and oxide of iron, 0'49 „
Undetermined, . . 0'37 .,

This sample contained a very little carbonate,

a trace of chloride, a minute trace of sulphate,

and a few particles uf unoxidised nn-tallic

sodium. No other impuritv was detected.

SODIUM PHENOLATE" !. Phenol.

SODIUM PHOSPHATE, Na.jHPO.+
12H;tl.

Phosphate, of soda is prepared by adding
to phosphoric acid a solution of sodium car-

bonate until the mixture shows an alkaline

reaction. On the large scale it is generally

made by treating the acid calcium phosphate
resulting from the action of sulphuric acid

on boneash with sodium carbonate until no
further disengagement of carbon dioxide

occurs. The filtrate is concentrated and
crystallised.

Propertkji.—The salt forms large mono-
clinic crj'stals which effloresce in the air.

The crystals melt at 35° C. , lose their water
of crystallisation on heating for some time

to about 4o°, and melt again at 300' C. with

formation of sodium pyrophosphate, Na^P-^O;.

The aqueous solution has a slightly alka-

line reaction. The commercial product often

contains sodium sulphate, and dissolves in

about 2.) parts of cold water, and in its own
weight of boiling water.

i'fes.—Sodium phosphate is used aa a sub-

stitute for the arsenate in fixing aluminium
and iron mordants. It does not, however,
always act so well as the arsenate, liccausu

aluminium phosphate is not insoluble under
certain conditions. So<liuni phosphate pro-

duces no ]irecipitate in a large excess of

aluminium sulphate.

AnaJyaU.—Chlorine may be detected by
adding nitric acid and silver nitrate to a
little of the sample dissolved in water; a

white preciiiitate of silver chloride resulting.

The amount of rtdphate ia deWrmiued by

SODIU.M PHENUI.ATE.

acidifN'ing an aqueous solution of the salt

with nitric acid and treating the pretipii»*?d
barium sulphate as directed under nci'iivKirif

(standard i»Jphuric acid).

The percentage of irater is ascertained by
drjnng a weighed quantity of the salt on the
steam bath, then drying inside the bath, and
eventually heating to 110' C. until the weight
is constant. The loss in weight x 1(K) -r-

the weight taken = per cent, of water.
The phosphoric acid may be estimated by

dissolving about 1 grm. of the salt in water,
filtering if necessary, and adding to the
solution, ammonium chloride (not in exces.s),

ammonia, and magnesium chloride. The
beaker containing the solution should be left

some time in a warm place, and then allowed
to stand for some hours at the ordinary
temperature. The supernatant liquiil is

poured through a filter paper, the white
crystalline precipitate of ammonium mag-
nesium phosphate transferred to the filter,

and the particles of precipitate still adhering
to the sides of the beaker removed by means
of a glass rod ha^'ing a piece of india-rubber
tubing slipped over one end, the filtrate

being used for washing all on to the filter.

When the whole of the precipitate is on
the filter it is thoroughly washed with
ammonia water (1 part strong ammonia to 4
parts water), until the filtrate ceases to give
more than the faintest opalescence, when a
oouple of drops are tested with silver nitrate.

The precipitate (NHjMgPO, + 6H,0) is

dried in the steam bath, and after detaching
from the filter paper transferred to a weighed
porcelain crucible, and healed very gently
for ten minutes with the lid on. The
temperature is then raised until the crucible

is red hot. The filter paper, which has been
previously folded in a platinum wire, is care-

fully and completely incinerated (preferably

by heating on the crucible lid), and the a.sh

added to the bulk of the precipitate in the
crucible. The crucible is then strongly

heated over the blowpipe for a quarter of an
hour, allowed to cool, and weighed.
The rosiilue consists of magnesium pyro-

phosphate (Mg.,P.,0,).

The filtrate from the above precipitate is

measured, and O'OOl grm. allowecl for each
50 c.c, owing to its solvent action on the
magnesium ammonium phosphate. This
weight is added to the weight of the
incineratc<l precipitate when the calculation

is made.

„, Wt. found X PA X 100 . „„Then ., ^ _ _- /^ = per cent. P.O,.
Mg-iPjO, X Wt. taken '^

' SODIUM SIUCATE, Na,Si,0,. Silicate

I of foda. Soluble glass.

Preparation.—Sodium silicates vary con-

;
siderably in composition, but the commercial
rtater-gl'ass has the composition approximately
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represented by the above formula. It is pre-

pared by fusing a mixture of sand and sodium
carbonate. The mass is extracted with boil-

ing water. Another method of manufacture
consists in boiling caustic soda-lye with pow-
dered quartz under pressure.

Properties.—Sodium silicate is sold in solu-

tion or as lumps. The solid dissolves with
difficulty in cold, but easily in hot, water.
It does not absorb moisture from the air.

Dilution of the aqueous liquid tends to cause
dissociation into acid and basic salts. Acids
precipitate gelatinous silica from the aqueous
solution, and even the carbon dioxide from
the air slowly decomposes the silicate. The
commercial product contains more or less

free alkali.

Uses.— Silicate of soda is used for treating

curtains, stage decorations, light dresses, &c.,

in order to make them incombustible. It is

also used in the manufacture of soap, partly
on account of its detergent action, and partly
as " filling." It is employed alone in bleach-

ing, acting as a mild alkali.

In dyeing and calico printing it is used as

a fixing agent for "ultramarine blue," &c. ;

as a substitute for borax in dj'eing certain
blues and greens; as a "dung substitute,"
being especially useful for fixing iron and
chromium salts. Aluminium salts treated
with sodium silicate do not readily attract
the colour from the dye-bath, and do not
yield such bright shades as when fixed by
the arsenate. Any excess of caustic soda in

the sodium silicate would form a soluble
aluminium salt, and thus remove the mor-
dant from the fibre.

The use of sodium silicate in washing and
cleansing wool, cotton, and linen has been
investigated, and a comparative examination
of the various methods made * with the fol-

lowing results :

—

1. For linen cloth, water-glass was found
to be far superior to soap, for wool the con-
trary is the case, and for cotton it is not
quite so advantageous.

2. Less work is required when water-glass
is used than is the case with soap.

3. Water-glass is much cheaper than soap.
4. The fabric is almost immediately cleansed

at boiling lieat with water-glass ; continued
boiling is therefore unnecessary, and would
damage the fabric.

5. In a lukewarm solution of water-glass
the cleansing proceeds gradually.

6. Linen cloth is damaged by too much
rubbing when it is cleansed in a weak soap
solution.

7. On linen cloth, the combined use of
water-glass and soap produce better results
as regards whiteness and solidity ; less work-
ing is required ; increased heat, when required

'Deutsche Fdrb. Zeit., No. 3, 18S5 ; Joum. Soc.
Dyers and Coi., I8S0, p. 121.

for very dirty and greasy cloths, is harm-
less.

8. For cotton cloth, the use of water-glass

and soap is only advantageous when tlie

temperature is kept at boiling point.

9. For woollen cloths, soap is preferable to

water-glass. If it is, however, desired that

the cloth should be perfectly cleansed, regard-

less of loss in weight, the combined use of

soap and water-glass at boiling point is to be
preferred.

10. On account of its great detergent pro-

perties, water-glass is to be recommended for

cloths which have ultimately to be bleached,

11. For all sorts of washing, a dilute solu.

tion of water-glass is of the greatest impor-
tance ; the solution should not contain more
than 1 per cent.

For washing and elimination of grease from
wool water-glass is of no use. The goods are

certainly cleansed, but too slowly if a weak
solution is used, and, on the other hand, if a

strong solution is used, the goods are damaged.
As a brightening or clearing liquor for

madder dyes, it is just as bad as soda.

As a dung substitute, it can only be used

in a few instances, as most dyes will not stan<l

it and the whites do not come up clear.

In bleaching half-woollen goods, soda is

better and cheaper than water-glass. In

Unen bleaching, soap is superior to water-

glass. Soap not only cleanses but imparts to

the fabric a nice soft feel after having been
submitted to the lime and acid during

bleaching.

F. Jean * details an instance of a sophisti-

cated water-glass, the analysis of which was
approximately as follows : — Water, 60 ;

Na-jCOs, 6-5 ; SiOo, 21-5 ; soda combined witli

silica, 8-5; sulphates and chlorides of iron,

alumina, lime, Ac. , 1 "5 ; and soda soap, 2 per

cent.

The presence of 2 per cent, of anhydrous
soap would cause the solution to be in the

form of a jelly, thus gi^dng it the appearance

of a concentrated product.

Analysis.—The water is determined by
gently heating a weighed quantity of the

sample (previously dried in the steam bath if

liquid) over a very low flame, in a platinum

basin, until a constant weight is obtained.

The loss = water. If the residue be ignited,

the presence of soap (if from a liquid sample)

may easily be detected by the smell emitted.

Solid alkaline silicates should be very finely

ground before dissolving in water.

The insoluble matter is estimated by dis-

solving a portion of the silicate in water and
filtering. The filtrate, when cold, may be

titrated with normal acid, using methyl

orange as indicator. The volume of acid

required for neutralisation is calculated to

potash or soda, as tlie case may be.

* Chemical A'ewi, vol. sli., p. 251.
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The silka may be separated from the

filtered aqueous solution by adding hydro-

chloric acid to the liquid contained in a
platinum basin, evaporating to drj'ness,

moistening with acid, and after adding water
filtering off the precipitated silica (SiOi).

The latter is then washed, dried, ignited,

and weighed.

SODIUM STANNATE and STANNITE
». Tin (Stannatk of Soda).

SODIUM SULPHATE, Na.;504. Saltcakt,

Olauher't salt, Na,SOj + lOH-iO. Both the
anhydrous salt and the hydrated forms occur
native in Spain.

Preparation. — Saltcake is obtained by
heating common salt with sulphuric acicf,

hydrochloric acid being also proauce<l. It is

used in the manufacture |of sodium carbonate
by the Le Blanc process, and for glass

making. The substance is obtained in a

much purer state by lixiviating the salteake

with water and crystallising. Olauher's sail

separates from the solution as large colourless

monoclinic crystals, which, on calcination,

form anhydrous sodium sulphate, NajSOj.
Properties.—The calcined salt is hygro-

scopic and easily soluble in wat«r. A satu-

rated solution, on heating above 33° C,
deposits small rhombic crystals of the

anhydrous salt. 1 1 parts of the calcined salt

contain the same amount of Na.jS04 as 25
parts of the crystallised salt, though other-

wise their properties are similar.

Glaubers sail should be crj'stallised by
evaporating solutions of the salt below a

temperature of 33° C. On heating the cry-

stals to 33° C. they melt, and on raising the
temperature the water of crystallisation is

grailually expelled ; the anhydrous salt is

solid, but melts at a red heat. Glauber's
salt contains 44 per cent. NajSO,. The
solubility of this substance varies in an ab-

normal manner, 100 parts of water dissolve

at I S° C. 48 parts : at 33° C. 327 parts : and
at 100° C. 23S parts of the crystallised salt,

(ilaubers salt effloresces in the air.

SPECinc Gravity of Solctions of Sodium
Sn.PHATE AT 15° C.

Specific Per cent.
Gravity. Na,SO,.
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NaCl + HoSO< = NaHSO^ + HCl.

Sodium bisulphate is a white solid which is

easily soluble in water. It crystallises with
1 molecule of water.

Cses.—It is used by dyers as a mild acidi-

fying substance, and is preferred in practice

to the mixture of sulphuric acid and the

normal salt (NaoSOj). A probable reason of

its superiority for dyeing purposes may be
the slowness with which it gives up its acid

(it being dissociated in dilute aqueous solu-

tion), whereas sulphuric acid does not readily

combine with sodium sulphate in dilute solu-

tions. Sodium bisulphate is sometimes sold

as tartar mihstitute.

SODIUM SULPHITE, Na.,S03 -1- TH^O.
Pnparation.—The normal salt is manu-

factured by passing sulphur dioxide into a
solution of carbonate of soda until the liquid

has an acid reaction. The solution is then
boiled, and sodium carbonate added until no
further effervescence occurs. The clear liquid

is then crystallised.

Properties.—Solutions of the salt deposit
monoclinic crystals of the hydrated salt at

the ordinary temperature. It contains 50
per cent, of water, and is not hygroscopic.
It oxidises on exposure to air forming sodium
sulphate. The commercial product is fairly

soluble in water, and contains sodium car-

bonate and sulphate as impurities. It should
contain over 22 per cent, of sulphur dioxide,
which may be determined by the methods
given for this compound.
SODIUM THIOSULPHATE ». Sodium

Hvi-dStLPHITE.

SODIUM THIOSULPHATE (Standard
Solution) V. Calcium CHLORO-HypocHLOR-
ITE.

SODIUM TUNGSTATE c Tungsten.
SOFTENERS r. Sizes.

SOLFERINO. Old name for Magenta.
SOLID BLUES v. Indulines.
SOLID GREEN G (D. &H.) v. Gallanil

Green- (D, &H.).
SOLID GREEN 0,1,11 (S.C.L) «.

Bkillunt Green.
SOLID GREEN (S.C.I). Solid green

cryH. (C.) V. Malachite Grekn.
SOLID GREEN PASTE (M.), (C.R.)

f. D.ARK GrKEN.
SOLID VIOLET v. Gallocvanin.
SOLUBLE BLUE. (All makers.) Water

blue, Chi)ia blue, Cotton blue, Silk blue, Lyone
blue, London blue. Marine blue. Pure blue,
Blarkley blue. Blue, Acid blue. Rosaniline
derivatives. Sodium, ammonium, or calcium
saltn 01 trisulphmiic acids {with di- and tetra-
sulphonic acid.i) of triphenyl rosaniline and
trijihcnyl para ro-ianiline. 1862. Made by
action of concentrated H.^SOj on Spiri.' blue.
The different marks vary much in purity of
shade, corresponding to various degrees of
purity of the spirit blue, and of the original

magenta. Blue or coppery crystals or
powder. Aqueous solution "blue. Nearly
insoluble in alcohol. Concentrated H2SOJ,
dark, reddish-yellow solution; on dilution,

blue solution and precipitate.

Application.— Acid colours. Dye wool
and silk reddish to greenish-blue ; also dye
tannin-mordanted cotton.

SOLUBLE BLUE 8 B, 10 B (Br.S.) v.

Bavarian Blue DBF.
SOLUBLE BLUE XG (Br.S.) v. Alkali

BlueXG.
SOLUBLE BLUE 3fL (Br.S.) ti. Bavarian

Blue DBF.
SOLUBLE GLASS v. Sodium Silicats.

SOLUBLE OIL v. Turkey Red Oil.

SOORANJEE 1. Madder.
SORBINE RED (B.). An acid red.

SOUDAN BLACK (P.). An acid filack.

SOUPLE SILK r. Silk.

SPECIFIC GRAVITY v. Hydrometers.
SPECIFIC GRAVITY OF FATS v. Soap

Analysis.
SPIRIT BLUE 1' Gentiana Blue 6 B.

SPIRIT EOSIN V. Eosur S and Primrosb.
SPIRIT YELLOW G (K.) (C.R.) v. Ani-

line Yellow.
SPIRIT YELLOW R (K.). An azo dye.

Orthotoluidine — Orthotoluidine.

1877. Orange yellow powder almost insoluble

in water. Soluble in alcohol with a yellow
colour. In concentrated H.JSO4 brown solu-

tion ; on dilution, red, then red ppt.
Application.—Used in colouring butter,

margarine, &c.

SPIRITS OF HARTSHORN v. Ammonia.
SPIRITS OF SALT v. Hydrochlomc Aoid.
SPIRITS OF WINE v. Alcohol.
STANDARD SOLUTIONS v. Acidimetry

(Sulphuric Acid, Hydrochloric Acid, Caustic
Soda) ; ('. Sodium (Silver Nitrate) ; v. Sodium
Carbonate, ANALYSis(Silver Nitrate, Sodium
Chloride) ; t'. Glycerin ( Potassium Bichro-
mate) ; V. Calcium Chloro-hypochlorite
(Sodium Arsenite, Sodium Thiosulphate) ; v.

Iron (Potassium Permanganate).
STANLEY RED (CI. Co.) v. Clayton

Cloth Red.
STANNIC AND STANNOUS SALTS v.

Tin.

STARCH ''. Thickeners.
STARCHES. The two kinds of starch

chiefly used as thickeners are maize or Indian
corn starch and wheat starch.

Preparaticm.—Maize is softened by steep-

ing in running water at 135° F. for three days.

It is then ground and sieved systematically
with a stream of water. The milky liquid is

allowed to settle and the sediment washed
repeatedly. It is then treated with dilute

caustic soda, washed as before and collected

in moidds, broken up and eventually dried.

Propjertiei.—Starch, (CsHioOj)™ is a white
unerystallisable solid, having a granular
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texture. The grains when sulijected to
microscopic examination exhiliit a ueries of
concentric rings, the nucleus of which varies
in position in different starches, as do also
the size and shape of the grains.

Starch is almost insoluble in cold water

;

on heating, however, the starch cells burst
and a viscous liquid termed starch paste is

formed. This substance forms a jelly on
cooling.

Iodine gives a blue coloration with starch ;

the colour disappears on heating the solu-
tion, but returns on cooling.
On boiling starch wth dilute acids, dextrin

(CcHioOj) and eventually dextrpse (CoHijOo)
arc produced. Diastase at 60° C. converts
starch solution into dextrin and maltose
(CiiH220ii). Heat has a very similar action
on the dry substance.

Starch can be rendered soluble in water by
heating under pressure with steam. Delory
states that the product seems well adapted
for sizing and finishing yarns and fabrics,
and serves well as a thickening material.
Very often gum tragacanth is mixed with

starch paste used in calico printing, as the
mixture keeps better than starch paste
alone.

Starches should always be examined for
grit, by making a thin paste with cold water
on a porcelain slab, and feeling for any traces
of grit with a spatula. Freedom from grit
in all the materials used in calico printing
cannot be too much insisted upon.
A portion of the sample should be boiled

and made into a paste, which should be com-
pared with a standard sample as regards
colour, consislency, &c.

JVater and ash should be estimated, an<l a
microscopical examination should be made.

Estimation of Starch. — P. L. Hibbanl *

gives the following method for a quick esti-
mation of starch :— 1 grm. is put into a flask
witli 50 c.c. of water and 2 c.c. of malt
extract. It is at once heated to boiling with
frequent shakiiig. After one minute the liquid
is cooled to 55° C., 3 c.c. of malt extract added,
and the solution slowly lieated for fifteen
minutes until boiling, again cooled and tested
with iodine solution. If the starch has all
disappeared, the mixture is cooled, made up
to a definite bulk and filtered tlirough fine
muslin. An aliquot part of the filtrate (con-
taining 0-2 to 0-3 grm. of starch) is boiled
witli 5 c.c. of 30 per cent, liydrochloric acid
and sufficient water to make the bulk up to
about 60 c.c. for Iialf an hour on a sand-batli.
The solution is cooled, neutralised with dilute
caustic soda, and the dextrose determined
gravimctrieallv with Fchling's solution.

ST. DENIS RED (P.) (Ber.). An iuoxyazo
dye.

Jnurn. Amn. C/ian. Soc., ISOO, vol. xvii., pp.

,,. ., ^Aliiha-naphlhol mono-
D,am,<loazoxy.^ sulphonic acid^ .V.

toluene \ ai i i.i .^ Aljilianaphthol mono-
stUpho7iic acid X If.

1887. Red powder. Aqueous solution, red

;

slightly soluble in alcohol. Concentrated
HjSOj, red solution ; on dilution, red ppt.

^;.>p/iVa/ion.—A direct cotton dye applied
by a special process.

STEARIC ACID, CuHs.Oj = CHa
(CO. OH). Stearic acid closely resembles
palmitic acid. It is a white substance which
melts at 69° C, and can be distilled under
diminished pressure without being decom-
posed. It is a monobasic acid and its salts
are called stearates. These salts have similar
properties to the palmitates (r. Soaps).

Stearin or Tri-stenrin, (CigH.v.OolsCsHj,
the glycerin etlier of stearic acid, melts at
72° C, and yields the acid by saponification.
Stearin occurs in all solid animal fats, and is
best prepared from mutton fat or shea butter.
Stearic acid is one of the chief constituents
of ordinary soap.

STEROSINE grey (H.). Brownish-
black paste, smelling of acetin. Black solu-
tion in water : alcoholic solution, reddish-
blue. Concentrated HjSOj, brown solution

;

on dilution, bluiali-brovra.

Ap/i/ication.—Dyea in neutral bath on wool
or mixed goods, producing bluish-grev.''.

STICK LAC r. L.^e Dye.
"

stilbene orange 4 R & STILBENE
YELLOW G, 6 G (CI. Co.). Direct cotton
colours.

STILBENE RED, G (Ber.). Obsolete azo
dye. Dves cotton direct.

STYftOGALLOL. An oxyketone dve.
Dioxyanlhracoumarin. 1886. A mordant
dve. No longer used.
SUDAN G (Ber.) (Fi.). Carminnaphte -I

(D. & H. ), Cu-asinc orange O (L.). An azo
compound.

Aniline — Resorcinol.

1875. Brown powder, almost insoluble in
water ; soluble in alcohol or ether with a
light yellow colour. Concentrated H„.S< l„

bro^vnish-yellow solution; on dilution, light
bro«ni ppt.

Apjihcation. — Used in colouring lakes,
spirit varnishes, Ac.

SUDAN I. (Ber.) (Fi.). Carmiwiaphte
(D. & H.). An azo compoimd.

AniUne — Beta-iwiphthol.

1883. Brick red powder, insoluble in water;
soluble in alcohol with an orange-red colour.
Concentrated HjSO^, magenta-red solution

;

on dilution, orange-red ppt.
Aftplicalion.—As Sudan G.
SUDAN II. (Ber.). Red B (B.) (Fi.). An

azo compound.

Xylidine — Bela-naphthd.
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1883. Brownish -red powder, insoluble in

water ; in alcohol, yellowish - red solution.

Concentrated HoSOj, magenta-red solution

;

on dilution, pale yellow ppt.

Application.—As Sudan G.

SUDAN III. (Ber. ) (Fi. ). Ceranine red (C. ),

lied G (B.). An azo compound.

Amidoazohenzol — Beta-naphthol.

1879. Brown powder, insoluble in water.

Alcoholic solution, red. Concentrated H„S04,
green solution ; on dilution, blue solution,

then red ppt.

Application.—As Sudan G.

SUDAN R (Ber.). A similar product.

SUDAN BROWN (Ber.) (Fi.). Pigment
brown (B. ). An azo compound.

Alpha-iiaphthylamine — Alpha-naphthol.

1878. Brown powder, insoluble in water.

Alcoholic solution, brown. Concentrated
H., SOj, blue solution ; on dilution, brown
pp't.

Applicatioti.—v. Sudan G.

SUDAN RED v. Magdala Red.
SUGAR OF LEAD i'. Lead Acetate.
SUINT r. Wool, ; also Wool Fat.

SULPHAMIN BROWN A (D.). Naph-
thaline brown a (P.). An azo dye. 1894.

Brown powder, soluble in water. In con-

centrated HjSOj green solution, on dilution,

brown solution.

Application. — A mordant dye. Dyes
chrome-mordanted wool bro\ra.

SULPHAMIN BROWN B (D.). Naph-
thaline brown /3 (P.), An azo dye. 1894.

Brown powder. Aqueous solution yellowish-

brown. Concentrated H2SO4, violet solution

becomirag yello^vish-brown on dilution.

Application.—A mordant dye, giving choco-

late-brown shades on chrome-mordanted wool.

SULPHANILIC ACIDS,CsH4.NH2.SO3H,
are the sulphonio acids of aniline. The para
compound is the one most commonly met
mth, and is prepared by heating aniline

sulphate to 180° to 210° C. for several hours.

Properties.—It crystallises from water in

large colourless, rhombic plates, containing

1 molecule H2O. The free acid is sparingly

soluble in cold water, but its Na &K salts

are easily soluble.

Uses.—Sulphanilic acid is employed in

colour making {v. Orange I., II., III., &c.

)

and as a developer [v. Azo Dyes produced on
cotton.

SULPHANIL YELLOW (B. K.). An
aw> dye.

.Snlphanilic acid.

^^'^"^''^'^SidphanUic acid.

1884. Brownish-yelloAV powder. Aqueous
solution greenish-yellow.

Application.—A direct cotton colour. Dyes
.-unmordantcd cotto'i greenish -yellow.

SULPHATED OIL v. Turkey Red Oil.

SULPHIDE COLOURS. This class of
colouring matters is rapidly becoming one of

the most important in the dyeing of cotton
and other vegetable fibres. The general
reaction for their preparation consists in the
fusion of aromatic diamines and other organic
bodies with sodium sulphide and sulphur or
with thiosulphates. They are applied in an
alkaline bath, with or without addition of

sodium sulpliide, and are usually fixed by a
subsequent treatment with some oxidising
agent.

The group includes brown, black, and navy-
blue dyes, which are amongst the fastest

colours known.

Greens.

Katigen Green.
|

Katigen Olive.

Blues.

Immedial Blue C. | Kryogen v. Blue
ImmediafSky Blue. G, R.

Melanogen Blue B.

Blacks.

Anthraquinone Black.

Carbide Black.
Clayton Fast Black.
Cross Dye Black.
Eclipse Black.
Fast Black B & B S.

Immedial Black.
Katigen Black.
Saint Denis Black.
Sulphanil Black.

Thiogene Black.
Vidal Black.

Browns.
Cachou de Laval. I Kryogen Brown.
Eclipse Brown. Sulphaniline Browa
Immedial Brown. Thiocatechin.

Katigen Black
Brown N.

I

SULPHIN (B.) V. Primultnb.
SULPHINDIGOTIC ACID v. Indigo (Sul

PHONIC Acid).

SULPHONAZURIN (By.). An azo dye.

, Phenyl beta-naphthyl-
Benzidine sulphon/ amine

disidphonic ac.-d\p^^„^^
heta-imphthyl-

amine.

1883. Dark greyish-blue powder. Aqueous
solution, blue. Concentrated H2SO4, violet

solution ; on dilution, black- violet precipitate.

Application.—A direct cotton colour. Dyes
unmordanted cotton or wool blue.

SULPHOCYANIC ACID v. Chroimum
SULPHOCYANIDE.
SULPHOCYANIN G (By.). Dark blue

powder. Aqueous and alcoholic solution,

bright blue. Concentrated HjSOj, reddish-

blue solution ; on dilution, greenish-blue to

bright blue.

Application.—Adirect cotton dye. Specially

suitable for wool dyeing. Gives dark navy
blue shades with mordant.
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SULPHOCYANIN R EXTRA. 8 R,
6 R EIXTRA are similar coloura.

SULPHOLEIC ACID v. Oleic A«d.
SULPHOPURPURIC ACID v. Indioo

(SnriioMc AiiD).

SULPHUR, S = 32. This substance ocoura

in nature in the free state in volcanic dis-

tricts, particularly in Sicily.

Preparation.—The crude material, mixed
with earthy impurities, is heated in earthen-
ware pots ; llie molten sulphur runs out into

receivers and thence into cold water. The
rough sulphur is then distilled, the condenser
being in the form of a large brickwork
chamber. The sulphur condenses in the form
of fine crystals (flowers of sulphur) on the
walls. The molten sulphur which collects on
the floor of the chamber is run into moulds,
and constitutes roll t^uljihur.

Properties.—Ordinary sulphur crystallises

in oetahedra. Two other allotropic modi-
fications exist, difl'ering from the ordinary
form in crystalline form and solubility in

carbon bisulphide.

Siilplnn- has a lemon-yellow odour, and is

verj- brittle. It is a bad conductor of heat
and electricitj-. On heating, it melts at
115° C. , forminw a thin liquid; at a higher
temperature it becomes darker in colour, and
at 250° C. it is so viscid that it is almost
solid ; on heating further it becomes more
mobile, and at 440° C. it boils. It is soluble
in carbon bisulphide. Sulphur is a very
active chemical element. It burns in the air

when ignited, forming sulphur dioxide. It

combines with uarbon at a red heat, forming
carbon disulphide (CS„). If a current of
hydrogen be passed through molten sulphur,
hydrogen sulphiile (SHj) is produced. Sul-
phur is used as a bleaching agent by burning
it (stoving), and in the preparation of sul-

SULPHUR DIOXIDE, SO,. When sul-

phur burns in air a pungent smelling gas,
having the above composition, is produced.

/'7-e/)ara(!on.^Sulpnur dioxide is prepared
by heating copper turnings with strong sul-

phuric acid.

Cu + 2H.,S04 = CuSOj + 2H./J + SOa.

On the large scale, sulphur, or the ores of
sulphur, are roasted with free access of air.

/'ro/(()-fi>.'i.— Sulphur dioxide is n colourless
gas, having the pinigent odour characteristic
of burning sulphur. At a pressure of 2
atmospheres, or when cooled to - 15° C, it is

condensed to a colourless liijuid. The liquid
Bulistnnco is a commercial article.

Sulpliur dioxide is very soluble in water,
51 volumes of the gas being absorbed at 10° C.
The solution has the characteristic smell of
the gas, and is considered as a solution of
sulohurous acid (H^SO^). Boiling expels the

gas gradually. The liquid has a strong acid
reaction, and, on exposure to air, ondises
slowly to sulphuric acid.

Sulphur dioxide does not support combus-
tion, and neither plants nor animals can
exist in an atmosphere containing even rela-

tively small quantities of the gas.

When a mixture of the dried gases, oxygen
and sulphur dioxide are passed over gently-
heated platinum black, sulphur trioxide is

formed :

—

2S0, + 0, = 2S0,.

Sulphur dioxide, both in the gaseous form
and in solution, is a strong reducing agent.
Potassium bichromate is reduced oy this

substance to chromium sulphate. Sulphur-
etted hydrogen, however, reduces sulphur
dioxide to sulphur.

SO, + 2H^ = 2H,0 + 38.

Utes.—Sulphur dioxide is used as a bleach-

ing agent for wool, silk, straw, sponges, &c.
It is owing to its reducing action that sulphur
dioxide possesses bleaching properties. Many
organic colouring matters are decolorised by
sulphur dioxide, nascent hydrogen being the
real cause of the reaction,

SO, + 2H,0 = HjSOi + H,.

It is used as an antichlor for removing
the last traces of chlorine from bleached
material.

SO, -I- CL, + 2H,0 = H;S04 -t- 2HC1.

Sulphur dioxide is also emploj-ed as a dis-

infectant.

SULPHUROUS ACID, H^SOj. This acid
is unknown in the free state ; aqueous solu-

tions of sulphur dioxide probably contain
this compoimd. A hydrate, SO, -i- 15H./ ),

can Ije obtained as crystals from the concen-
trated solution at 0° C. Sulphurous acid is u

dibasic acid, and forms neutral salts or
siUphites like Na,SO„ and acid salts or
bisulphite.'' resembling NaHSOj.

Melu.iiilphite.t of sodium and potassium
exist. They have the composition Na,jS._.05

and KoSoOj formed thus :

—

,

2NaHSOs - H,0 = Na,SA-

SULPHURIC ACID. OU of Vitriol,

-OH-
Prepnratio7i.— This acid is pnxluced by

the oxidation of sulphur dioxide by means of

nitric acid. Sulphur dioxide, obtained by
burning sulphur or iron pyrites, is introduceil

into leaden chambers together with air, steora,

and nitrous gases.

SO.J + NO, + H.fi = H,S04 + NO.

NO -f = NO-
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The oxides of nitrogen are alternately reduced

by the sulphur dioxide and oxidised by the

air. Although the above equations give a

general idea of the reactions which take

place, the chemistry of the various changes

actually occurring in the chambers has not

been fully explained.

The sulphuric acid which collects on the

floors of tlie chambers has a specific gravity

of 1-6, and is know^l as chanrber acid. By con-

centration in leaden pans to 1 7 the so-called

brown oil of vitriol (B. 0. V. ) is obtained. On
further concentrating the product in glass or

platinum vessels, the commercial concentrated

sulphuric acid (O.V. or D.O.V.,—i.e., double

O.V.) is produced. This acid still contains

up to 7 per cent, of water. If this product

be distilled, water and dilute acid constitute

the first part (^) of the distillate, the latter

part of the distillate passing over at 330° C.

and constituting almost pure sulphuric acid.

It has a specific gravity of 1'84 at 15° C. It

still contains about 15 per cent, of water.

If the acid be cooled to a low temperature,

anhydrous acid solidifies in the form of cry-

stals, which, on separating and melting, have

the specific gravity 1-8372 at 15° C, hence

the monohydrate has about the same density

as a 95 per cent, acid, and a 98 per cent, acid

has the highest specific gravity. The strength

of commercial sulphuric acid may be brought

up to that of the monohydrate (HoSO.,) by

the addition of fuming sulphuric acid. ^The

acid commences to become solid below 0° C,
and melts again at 10'5° C.

Properties.— Sulphuric acid is very hygro-

scopic and readily abstracts the elements of

water from many substances ; thus alcohol,

on heating with the acid, forms ethylene

(CHj) ; oxalic acid is resolved into carbon

monoxide and carbon dioxide ; sugar, starch,

and vegetable fibres are completely decom-

posed and charred (carbonised).

On mixing sulphuric acid with water a great

development of heat is occasioned, the result-

ing mixture, after cooling, occupying less

volume than the original constituents of the

mixture. Great care should always be

observed in mixing sulphuric acid with

water ; the acid should he poured into the

water rery slowly in a thin stream, the mix-

ture being stirred meanwhile, and the water

used should be cold. Water must on no

account be poured into sulphuric acid. Sul-

phuric acid which has been diluted with an

equal weight of water does not give off much
heat on further diluting.

Vessels tilled with the concentrated acid

will overflow if exposed to the air for some

time, owing to the absorption of water.

Sulphuric acid is dibasic, and forms neutral

salts resembling ICjSOj (sulphates), and acid

salts like KHSOi (bisulphates or acid sul-

phates).

Sulphuric acid is a very strong acid, forming

salts of all metals and displacing most other

acids from combination.

Oil of vitriol dissolves almost all metals

except lead and platinum ; it has very little

effect on iron, although dilute sulphuric acid

quickly dissolves it.

H-iSOj + Fe = FeSO, + B„.

Impurities. — Commercial sulphuric acid

contains, besides more or less water, other

impurities—viz. , arsenic, lead, iron, selenium,

sulphur dioxide, and nitrous gases. It is,

however, generally sufficiently pure for the

use of the dyer. A small quantity of organic

matter (straw, &o. ) will cause otherwise pure

acid to become quite brown.

Lead sulphate and oxides of nitrogen may
be got rid of by distillation with a small

quantity of ammonium sulphate.

JTses.—Sulphuric acid is manufactured on

a very large scale, and is used in most chemi-

cal industries, in the production of dyestuffs

and various mordants, &c.

It is employed in bleaching, mordanting,

and dyeing for the carbonisation of woollen

material, &c.
. . .

Fuming or Nordhausen sulphuric acid is

sulphuric acid containing varying quantities

of sulphur trioxide (sulphuric anhydride), SOj.

It is prepared by heating ferrous sulphate,

FeSOj . 7H„0, which at a moderate heat loses

its water of crystallisation. The partially

dehydrated salt, on more strongly heating, la

decomposed thus :

—

2FeS04 = Fe-Ps + S0„ -I- SO3.

The water which still remains attached to

the salt then combines with part of the SO3

to form sulphuric acid, and this unites with

another molecule of SOjforming (H2SO4 + SO3).

This acid fumes on exposure to air.

The number of pounds of HjSO* per gallon

is found by multiplying the number in the

fourth column (kilo, per litre) by 10 (p. 312).

The exact temperature at which the den-

sity is taken must be noted and, if necessary,

corrections made, otherwise the results vnll

be incorrect. A difference of 2°C. in the

temperature may, if neglected, cause an error

of 3 per cent, of sulphuric acid calculated

from the tables.
, , , ,

Analysis 0/ Sulphuric Acid—Total Acid by

Titration.—25 c.c. of the sample are accu-

rately weighed in a beaker and poured intt

a litre flask half full of water ;
after washing

out the' beaker, the flask is cooled and the

solution filled up to tlie mark. 25 c.c. are

withdrawn and titrated with ^ caustic soda

and methyl orange. 1 c.c. =0-049 grm. H^iSO,.

Lunge observes that if the acid to be tested

contains an appreciable quantity of nitrous

j^id^jnethyl orange cannot be employed as
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indicator, unless the nitrous acid is previously

oxidised by potassium permanganate.
Tlie strength of tlie acid may also be ascer-

tained by running tlie dilute solution from
a liurette into a solution of pure carbonate of

soda. If 1082 grm. of sodium carbonate is

taken, the number of c.c. of acid required

to neutralise it contains exactly 1 grm. of

HjSOi.

Example.—25 c.c. of sulphuric acid weigh-

ing 4(; grms. were diluted to a litre.

1-082 NajCOj neutralised 22-5 c.c. acid.

.•. 225 c.c. acid contain 1 grm. H2SO4.

1000
1000 c.c. contain

44-44 X 100

= 44-44 grms.
HjSOi.

46

22-5

= 96-60 per cent. H3SO4.

Sodium mUphate is sometimes present (v.

below, SvJphate of Lead).
Sulphate of lead is indicated by the forma-

tion of a white precipitate on dilution with
water. It may be estimated by taking 25 c.c.

of the sample and adding 25 c.c. of water
and 50 c. c. of alcohol. The liquid is filtered

and the precipitate washed thoroughly with
alcoliol. The lead sulphate is dried, ignited

in a porcelain crucible and weiglied. This
determination, however, is not often neces-

sary ; it usually suffices to ignite about
10 grms. of the acid in a crucible and weigh
the residue. The amount obtained, which,
as a rule, is very small, of course includes

sodium sulphate, if present.

Iron is detected by boiling the diluted acid

with a drop of nitric acid. If, after cooling,

a solution of potassium sulphocj'anide causes

a red coloration, iron is present. Iron may
be determined by igniting 10 to 20 grms.
and treating the residue as mentioned under
Water Analysis.

The direct estimation of iron by reduction
with zinc and sifbsequent titration with
potassium permanganate cannot be recom-
mended, since arsenic, if present, would
seriously interfere with the reaction.

Nitrous Acid is determined by titrating

the diluted solution with ~ potassium per-

manganate.
Nitrogen Acids.—Nitrogen compounds in

sulphuric acid are especially mischievous in

acid used for dissolving indigo, since a
portion of the colouring matter is thereby
destroyed, and the resulting extract is not so

bright. They may be detected by carefully

pouring a solution of ferrous sulphate into a
test tube containing the acid, the formation
of a brownish-purple ring where the two
liquids meet indicating the presence of oxides

of nitrogen. A more delicate method is

the following:—25 to 50 c.c. of the acid are
diluted with half the volume of water, and
a drop of a 1 per cent, alcoholic solution

of diphenylamine added. The liquid, on
stirring with a glass rod, becomes coloured
blue in the presence of nitrogen acids. The
depth of the coloration is in proportion to

the amount present. On standing the colour

gradually disappears.

According to Lunge, this test fails, how-
ever, in the presence of selenium (which can
be recognised by adding to the acid a strong
solution of ferrous sulphate, when a brownish-
red precipitate will make its appearance,
which cannot be confounded with the colour

produced by the test for NO mentioned
above). If selenium be present the nitrogen
acids are detected bj' the addition of brucine
sulphate solution to the diluted acid, a red
colour demonstrating their presence.

Arsenic, if present in considerable quantities

(which is often the case with acid made from
pyrites), is readily detected by diluting about
25 c.c. with 150 c.c. of water, and passing a
current of sulphuretted hydrogen through the
liquid. A yellow precipitate indicates arsenic,

which may further be confirmed by treating

the precipitate with a strong solution of

ammonium carbonate, in which reagent
arsenious sulphide is soluble.

If a yellow precipitate from a given weight
of acid (about 50 grms.) be collected on a
weiglied filter paper, washed thoroughly,
dried at 100° C, and weighed, the amount of

arsenic present may be ascertained.

246 parts of the precipitate AsjSj =198
parts of AS2O3. Small quantities of arsenic

are best detected and estimated by Marsli's

test (/-. Textile Fabrics (Analysis of).

SUMAC.—The plants which produce this

tannin are various species of Rhus, nat. order
Anacardiaceoi. They are found in most
countries which have a temperate climate,

and were used as a source of tannic acid as

early as the time of Pliny. The chief com-
mercial varieties are tlie following * :

—

Sicilian, . . Rhus coriaria.

Italian, . . R. coriaria.

Spanish, . . Several varieties.

Tyrolese, . . R. cotimis. (The wood
of this tree consti-

€- tutes Yotmg Fustic.)

French, . . Varieties of coriaria.

Algerian,. . R. pentaphyllum (used

by the Arabs in

preparing morocco
leather.

North American, R. glabra, R. canadensis,

R. typhina.

Swiss, . . Arbutus uva ursi.

• " Cnlture of Sumac," U.S. Dept. of Agricultura
M'JIurtie. 1889.
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Some varieties of Rhtit j-ieH a resinous juice,
whish is used in the jjreparation of (Japanese)
lacquer. Other species are poisonous

—

e.g.,
•• Poison ivy" {K. toxicodendron) and " Swamp
doK-wood" (R. venenata).

The most esteemed varieties are Sicilian
and Italian sumac, then follow Spanish,
Portuguese, and Nortli American, while
French, Swiss, and Hungarian (Tyrolese) are
less valuable. Algerian is not much e.xporte<I.

The most important variety, Ji. conaria,
is a tall shrub, S to 15 feet high. The leaves
of tlie plant, which constitute the commercial
article, are 1 to 2 inches long, covered with
short hairs, and green or greyish-green in
colour. They are either torn "to shro<ls or
ground to a fine powder before use. E.xtracts
of sumac are also much used. Sumac contains
fcom 15 to 20 per cent, tannic acid and a
small amount of yellow and red colouring
matters, which are fixed along with the
tannin, and render cotton prepared with
sumac unsuitable for the production of some
light shades. Several excellent brands of
ble.iched sumac extract are, however, now
sol.l.

SUMAC TANNIC ACID v. Tannic Acid.
SUNFLOWER SEEDS yield a glucoside,

helinniltir acid, wliich, wlien hydrolj'sed,
produces a blue or violet dve.
SUN YELLOW ((i.) (L.) (By.) (Ber.) v.

CCKI IMIS .S.

SUPERARGOL v. Pot.^ssium Acid Tar-
TRATK.

SYLVINE V. PoTASSu'M Cabbonatk.

TABORA black (Ber.). Black powder,
aqueous solution rcildish - blue. Slightly
soluble in alcoliol. Concentrated H.jSOj.
bright blue solution; on dilution, becomes
reddisli-violet.

Ap/t/ifatioH.—A direct cotton dye. Used
direct or developed with toluylene diamine
or iia|ihtlivlaniiric etlicr.

TAGARA silk v. Silk (Wild).
talc r. Ma.jnksia.
TALLOW is the oleaginous substance

oliuimcd hy melting beef and mutton fat.
Inferior qualities extracted from bones, the
solid parts of fish and vegetable fats are also
used in the manufacture of soap.

Properties.—Pure tallow is white in colour,
l>Ht the commercial tivUows are generally
yellow. The chief constituents are olein and
stearin, with a smaller amount of pahnitin.
The melting point of a good sample is 110° F.
(43-5 0.). Tallow is often adulterated with
stirch, China clay, whiting, bone grease,
cotton-seed stearin, and the distilled fatty
acids from wool greoso.

A tm/y.iis. —Insoluhte matter may be detected
by dissolving the fat in ether, and filtering ort"

the residue.

i'maponijiable matter, minora/ and I'altii

acid, may be determined, as in Oils (LriiKi-
cati.no). For constants of tallow r. Soap.

The solidifying point of the Jatty acid--, or
titer test is carried out as in Soap Analvsis.
For the manufacture of candles it should not
be l)elow 44° C.

TANNIC ACID. GhUotannic acid. Sumac
tannic acid, Digallic acid—

Oi.H.oOg 2H.,0.

This body exists naturally in gall nuts, sumac,
and other tannin matters, and m.iv also be
produced synthetically by the couilonsation
of gallic acid :

—

2C,H.

(•OH /COOH 0H-|
(oh _p„ Ioh ohL„

.| OH - ^«*ii
1 0H OH r«'^

ICOOH (o - 00

j

0«llic acid. Tiiniiic acid.

It is most readily obtained from gall nuts.
Commercial Tannic Acid.—Three varieties

of this product are distinguished, these l>eing
obtained respectively by extraction with
ether, with alcohol, or with water ; the purity
of the products varying with the method of
extraction.

Chinese and .Japanese galls are the best
source of tannic acid, since they contain less
colouring matter than oak galls. The purest
conmiercial tannic acid is prepared as fol-
lows*:—The crushed galls are stirred with
sufficient water to form a concentrated solu-
tion, the tempci-ivture employed being 40°
to 60° C. When the liquor is sufficiently
concentrated, it is run off and allowed to
cool and settle for twelve hours. It is
then run through a filter into a closed
ilrum, in which it is agitated with about one-
quafter its volume of ether (0".'>0 sp. gr.) for
several liours. The emulsive liquid thus
produce<l is run into closed tanks, and alloweri
to remain at rest for from eight to ten davs,
during which time it gradually separates into
two layers. The upper ethereal layer, which
contains most of the impurities, is drawn otV
and the ether recovered by distillation, the
lower layer being also separately distilled for
recovery of the ether, until it acquires a
syrupy consistency. After cooling, this is

spread in thin layers on a plate heated by
steam, when it almost immeiliatelj' swells rp
to a bulky pale-coloured mass.
The so-called " tannic acid crystals" are

prepared by forcing the syrupy li(|uiil obtained
on evaporating ofT the ether, through a plate
perforated witli fine holes, on to a hot cylinder,

• Trimble, Tlit Tannins, vol. i., p. 82.
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where the tannic acid solidifies in slender

needles which have the appearance of crystals.

Alcohol Tannin is prepared by extracting

the galls with dilute (50 per cent.) alcohol,

and after allowing any solid matter to settle

out, evaporating the clear solution to dry-

ness. The resinous mass is then ground to

powder.
Water Tannin is prepared by extracting

with water instead of alcohol, and evaporating

to dryness in vacuum pans. It is a somewhat
less pure product.

Preparation of Pure Tannic Acid.—The
purest commercial tannic acid contains small

amounts of fat, resin, colouring matter,

gallic acid, and glucose. These may be
removed by dissohing in ether, to which just

Butticient water has been added to effect

solution, shaking well and allowing to settle.

Three layers are formed, the lowest of which
contains nearly pure tannic acid.

Another process, devised by Trimble, and
which gives a very pure product, is conducted
as follows:— 10 grms. of commercially pure
tannic acid are dissolved in 200c. c. water, then
a 10 per cent, solution of lead acetate is added,
drop by drop, with continued stirring, until

the character of the precipitate changes from
the original granular yellow form, becoming
white and amorphous. The solution is then
filtered, and agitated successively with three
portions, each of 75 c.c. of pure ether.

The mixed ethereal extracts are distilled to

dryness, when a light, colourless, porous
residue of tannic acid remains. This contains
traces of gallic acid, which may be removed
bj- dissolving in a small quantity of distilled

water, agitating' with ether to dissolve the
gallic acid, dtnd evaporating the aqueous
solution to dryness in a partial vacuum.

Properties of Tannic ^4 ctrf. —Tannic acid
possesses a strongly astringent taste, but is

odourless. On exposure to light it becomes
brown, even in the absence of air. It is

soluble in six parts of cold water, and very
soluble in hot water, the solution having an
acid reaction. It also dissolves easily in

glycerin, but with ditficulty in alcohol. It

is insoluble in ether, chloroform, carbon
disulphide, or benzene.

Tannic acid is precipitated from its aqueous
solution onadditionof sulphuric, h3'droohloric,

arsenic, or boric acid, but is not precipi-

tated by nitric acid. On heating with dilute
mineral acid it undergoes hydrolysis, with
production of gallic acid

—

CuHjoOg + HoO = 2C,H605.

Commercial tannic acid under the same con-
ditions yields glucose and ellagic acid in

addition to gallic acid.

Caustic potash or soda also brings about
a similar decomposition of tannic acid.

Ammonia behaves differently, forming, in the

absence of oxygen, a mixture of gallamide and
amtnonium gallate—

CjiHioO, -I- 2NH,
Tannic aciii.

= C7H5O4NH,. + NHiCtHsOj.
1^ .ii„.,.;i« Ammonium
Lullamidc.

g,,i,^j^

Many neutral salts, such as sodium chloride,

calcium chloride, &c. , also precipitate free

tannic acid from its aqueous solution. On
the other hand, it decomposes carbonates
with evolution of carbon dioxide and produc-
tion of tannates. It also displaces sulphuric

or hydrochloric acid from those salts, with the
metal of which it forms an insoluble tannate

—

e.g., iron, aiuminium, tin, antimony, copper,

manganese, &c. Ferrous salts give a white
precipitate, which gradually becomes blue or
black by absorption of oxygen. Ferric salts

produce a blue coloration or black precipitate,

according to the concentration of the solution.

If very dilute, however, or in presence of

tartaric acid, the colour is greenish. Ferric
tannate is soluble in dilute (mineral) acids,

but is reprecipitated by sodium acetate. A
mixture of ferrous and ferric tannates, with
or without the addition of Prussian blue, and
slightly thickened with gum arable, con-

stitutes the better kinds of writing ink ; a
little carbolic acid or other antiseptic being
added. Many lead tannates have been pre-

pared and described, the particular salt

obtained depending upon the conditions of
formation.

Tannic acid precipitates solutions of give,

gelatine, starch, or albumen, and combines
with animal skins to form leather. It also

precipitates most alkaloids and other organic
bases. When heated to a temperature of

120° to 140° C, tannic acid darkens in colour
mthout undergoing decomposition, but at
160° it is decomposed with production of

P!/ro- and metagalHc acids (C6H3(OH)3), carbon
dio.xide, and water. At higher temperatures
no pyrogallic acid is formed. On heating
with arsenic acid ellagic acid is produced.

Solutions of tannic acid have a reducing
action, precipitating cuprous oxide from
Fehling's solution. B3' the cautious oxidation
of an aqueous or alcoholic solution of tannic
acid, a yellow colouring matter—galloflavin

—

is formed. Ammonium molybdate gives a
reddish-yellow precipitate with tannic acid,

which substance also produces a brilliant

red colour with a solution of iodine in

potassium iodide made slightly alkaline with
ammonia. A dilute ammoniaeal solution of

potassium ferricyanide (red prussiate of

potash) also gives a red colour, which is

destroyed by excess of the. reagent.
Tannic a::id is not a glucoside, but the

tannins from which it is produced are gluco-
eides, and glucose is an invariable constituent
of commercial tannic acid.



3i6 TANNIN BK<t\VN H.

Tannic acid ia used in pharmacy, in dyeing,

•nd in printing, and in the preparation of

inks and dyestutfs, pyrogallol, gallic acid, &c.

Specific Gravity of Solutions of Tannic
Acid at 15° C. (Trammer).

Specific
Gravity.
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ClIEMISTBY OF TaNNIN MaTTEKS.

The chemical nature of many of the tannins

is still involved in much obscurity, and it is

uncertain whether many of them are distinct

substances or are identical with one or other

of the loetter recognised tannins.

All tannins are amorphous, astringent

bodies, and have feeble acid reactions. They

produce blue or green colorations or preci-

pitates with iron salts, and precipitate albu-

men and gelatine from aqueous solution.

Most of them have the property of trans-

forming animal skins into leather.

Various classifications of the tannins have

been proposed, the oldest being the distinc-

tion of "iron-bluing" and "iron-greening"

tannins. It has, however, been recently

found that the same tannin may produce

both blue and green precipitates with iron

salts, according to the acidity or alkalinity

of the solution.

Anotlier classification, due to Wagner,

divides tannin into "pathological," which

are formed by the puncture of an insect, and

"physiological" tannin, which occurs natu-

rally in vegetable tissue.

The first group includes all the varieties

of galls, while all other tannins would be

classed as physiological, although some have

been proved to be chemically identical with

gallo-taimic acid. For use in tanning leather

they are conveniently classified into those

which do, and those which do not produce

upon leather a brown deposit, termed "bloom."

Tliis property is found to exist in those which

normally produce a blue colour with iron

When heated to 160° C. the tannins are

decomposed, and may again be divided into

two classes, according to the products which

thev vield, this classification closely approxi-

mating to the last. The " iron -bluing
"

tannins which produce "bloom" on leather

yield metagallic acid and pyroyal/oi, while

"iron-greening" or "non-blooming" tannins

produce metagallic acid and catechol.

Analysis of Tannitis.—A great variety of

processes have been devised for estimating

tannic acid in the substances known as

" tannins." The majority of the published

methods have had the valuation of tannins

for tanning leather mainly in view, l)ut it

does not necessarily follow that these methods

are equally serviceable for valuing tannins

for use in dyeing.

Procter's modification of Lowenthal's pro-

cess* is very generally adopted in testing

the materials used both for tanning and for

dyeing purposes.

Owing to the impossibility of obtaining

aljsolutely pure tannic acid for the purpose

• Joiirn. Soc. Chem. Ind., 1884, p. 82; and 1886,

p. 79.

of standardising the potassium pernianganate

solution, which is used to oxidise the tannin

substances, and to the fact that the commer-

cial tannins contain more or less gallic acid,

which is also acted on by permanganate, it

is not possible to estimate the exact amount

of tannin. By strictly adhering to one method

of manipulation, however, in the manner in

which the analysis is carried out, good com-

parative results between similar kinds of

material can be obtained.

The operation is performed in two stages,

a solution of indigo-sulphonic acid being used

as an indicator. In the first place the total

oxidisable matters are determined, and in

another portion of the solution the tannic

acid is precipitated by gelatin, and the oxi-

disable matters other than tannin are esti-

mated in the filtered solution. The difference

between the two titrations expresses the

amount of tannic acid in terms of standard

permanganate.
In precipitating the tannic acid by gelatin,

Procter saturates the solution with salt.

Hunt * has shown that a considerable amount

of- gallic acid is likewise precipitated under

these conditions, and recommends that tjhe

liquid be only one-quarter saturated with

salt. Unfortunately some of the tannic acid

is thereby left in solution. Rawson has

compared the results obtained by various

modifications of the above processes with

the results obtained by dyeing-trials on the

same samples. The following method, which

differs but little from Procter's or Hunt's

proces3es,t was adopted. The following solu-

tions are required :

—

Standard Permanganate.^An -^ solution

of potassium permanganate is prepared by dis-

solving 0-632 grm. of the pure recrystallised

salt in a litre of water. The solution is stan-

dardised by pure ferrous ammonium sulphate,

or pure oxalic acid [v. Iron, Ferrous Salts).

1 c.c. -/„ KMnOj = 0-00126 grm. of crystal-

lised oxalic acid.

Indigo Solution.—1 grm. of pure indigotm

dissolved in 50 c.c. of pure concentrated

sulphuric acid, and diluted with water to

1 litre.
, ,

Gelatin Solution.—20 grms. of fine gelatin

(Nelson's) are soaked in water for about

three hours, and then dissolved on the water-

bath in a litre of water. The liquid is satu-

rated with salt and filtered. The solution

should be used while fresh.

Sulphuric Acid and Salt.—A 5 per cent,

solution of sulphuric acid is saturated with

purified sodium chloride.

*Journ. Soc. Chem. Ind., 1886, p. 263.

t For fuller particulai-s concerning these methoas,

see Procter's Leather Industries Laboratory BMk.

Allen's Cnmmerinal Organic Anaiysis, vol. m., and

Sutton s Volmnetric Analyxis.
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Titration for Total Oxldlsable Matters.—
About '2 grnis. of the sample (mors or less

according to the amount of tanuin probably

present) are boiled with 500 c.o. of distilled

water in a flask for half an hour. The li(|uid

is allowe<l to stand a few minutes anil then is

quickly cooled, 5 c.c. of a 10 per cent, solution

of acetic acid added, and the whole diluted to

500 c.c. After shaking well it is poured into

a tall glass cylinder and the insoluble matter
allowed to subside. [The decoction should

not be filtered, since filter paper absorbs

tannic acid to a considerable extent, and the

amount abstracted from solution depends on
the rate of filtration.] When the insoluble

matters have sufficiently subsided, which
may take an hour or so, 10 c.c. of the clear

solution are carefully withdrawn and mi«ed
with 500 c.c. of water in a large porcelain

basin, 25 c.c. of the indigo solution are added,

and -^ KMnO« run in from a burette in con-

tinuous drops during constant and vigorous

stirring until the liquid becomes of a light

gieen colour. The permanganate is now added
more slowly until the green coloration has
given place to yellow, when a faint but unmis-
takable pink rim round the edge of the basin

may be observed. '25c.c. of the indigo solution

with 500 c.c. of water are titrated alone, and
the number of c.c. of permanganat* re<|uiied

is deducted from the previous result. Tlie

difTerence expresses the total amount of oxi-

disable matters in 10 c.c. of the decoction.

Titration of Ozidisable Matters other
than Tannin.—50 c.c. of the clear decoction
are introduced into a stoppered bottle of

al)out "200 c.c. capacity iind 25 c.c. of the

gelatin and salt solution added ; after mixing,
25 c.c. of the acid salt solution are added,
ami the whole well shaken. The liquid is

thus practically half saturated with salt.

After standing for half an hour it is filtered

and 40 c.c. of the filtrate ( = 20 c.c. of the
original solution) mixed with .lOO c.c. of

water and 25 c.c. of the indigo solution, and
titrated with permanganate as before. If

there is a difficulty in obtaining a clear

filtrate, a little kaolin or barium .sulphate

may be shaken up with the liquid before

filtering. In the case of myraoolans and
eumac, however, the filtrate is usually clear

without any addition of this kind.

ExiiiiiiAe.—2 grms. of myrabolans were
extracted and made up to .500 c.c, as alx)ve

described. 10 c.c. titrated direct with
25 c.c. of the indigo solution required

29'5 c.c. of -j^jj KMnOj. 25 c.c. of indigo

alone required 16'5 c.c. of ^j^ KMnOj.

Total oxidisable matters in lOc.c, there-

fcjre, equal to 29o - 165 = 1."} c.c. of

^ KMnOj. 40 c.c. of the filtrate from

gelatin precipitate ( = 20 c.c. of the original

solution) required with 25 c.c of indigo

solution 23-2 c.c. of ^ KMnOi.

Oxidisable matters other than tannin in

20 c.c. , therefore, equal to

23-3 - 17*= 6 -2 c.c. of ,"5 KMnO,.
= 31 „ „ in 10 c.o.

. •. 13 - 31 = 9-9 CO. of /g^ KMnO, con-

sumed by the tannic acid in 10 c.c. of the

infusion. The percentage of tannin is

conimonl}' expres.sed in terms of oxalic

acid,

000126 >. 9 9 .'lO V li«i „, ,„—;j 3ri8 percent.

of tannic acid expressed as oxalic acid.

According to Neubauer and Oser, 063 of

oxalic ivcid corresponds to 004159 of gallo-

tannic acid (gall-nut tannin) or 0'06235 of

quercitannic acid (oak -bark tannin). The
percentage of tannic acid expressed in terms
of oxalic acid multiplied by 0'666 gives,

therefore, the percentage of gall-nut tannin ;

and multiplied by 0'99, the percentage of

oak -bark tannin.

Commercial luniiic acid and extracts of

sumac, myrabolans, &c., are examined in the

same way as natural tannins, the Ijoiling

with water being omitted. Alwut 1 grm. of

tannic acid, or 2 to 5 grms. of "extracts,"
dissolved in 500 c e. of water will give solu-

tions of convenient strength. In place of

gelatin, specially prepare<I hide poii-dir is

often used to precipitate the tannin matters.
50 c.c. of the decoition of tannin are treated
with 3 grms. of hide powder for a period of

eighteen hours (shaking occasionally) and
then filtered. 10 or 20 c.o. of the "filtrate

are titrated as described above. Concordant
results are obtaine<l, but, on account of gallic

acid and oxidisable substances other than
tannin being abstracted from the solution, the
nietho<l cannot be recomniende<l for dyeing
purposes.

For similar reasons Procter's gravimetrio
process + is not a good method for the valua-
tion of dyers' tAnnin substances.

Ili<lf /lOirder is carried out as follows :—50
c.c. of a clear infusion of the tannin (con-

taining about 1 per cent, of tannin) aie
evaporated to dryness at 100° C. and weighed.
About 100 c.c. of the same solution are
filtered by upward filtration through a
layer of hide powder contained in a Ixittle

from which the bottom has been removed,
and a glass tube in the form of a syphon,
fixed in the bottle neck by means of a caout-

• OS c.c. of KMnO, is here nlioweil for the action
ot oxidisable matters introduced by the Kelatiii. This
should l>e determined by means of a blank oxpcri-
ment.

Journ. Hoe. Chrm. ".'.. 1*17, p. 94.
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chouc stopper. The bottle and its charge
of hide powder are placed in a beaker, into

whicli the liquid to be tested is poured, and
when the powder is saturated the solution is

Syphoned over. The beaker is kept filled

with the tannin liquor. The first 30 c.c. of

tlie filtrate, which has syphoned over, is re-

jected. 50 c.c. of the filtrate are evaporated
as before and weighed. The dift'erence be-

t\veen the two results represents the amount
of tannin in 50 c.c.

Gerland determines tannin by means of a
Eolution of tartar emetic prepared by dis-

solving 2 611 grms. of the crystals dried at

1 10° C. in 1 litre of water. A few grains of

thymol will preserve the liquid for a consider-

able time. 1 c.c. = 0005 grm. tannin.

50 c.c. of the tannin solution are taken for

titration, 2 grms. of ammonium chloride

added and titrated with the solution of tartar

emetic until no further turbidity is produced.
I'he titration is finished wlien a drop of the
ntiniony solution ceases to cause a turbidity

with a drop of the tannin solution placed on
a piece of black glass.

Becker* has devised the following process

:

—5 grms. of methyl-violet are dissolved in 1

litre of hot water, and, when cold, filtered.

10 grms. of the purest tannin, well dried, are
dissolved in water and made up to 1 litre.

10 prms. of the sample of tannic acid (or 20
to 40 grms. of sumac, &c. ) are also dissolved

and made up to 1 litre, the moisture having
been previously determined.
50 c.c. of the methyl- violet solution are

run from a burette into a beaker, and, with
450 c.c. of water, heated to 50° C. The pure
tannin solution is then slowly dropped in

from a second burette, stirring well until all

the colouring matter is thrown down. This
is ascertained to be the case when a small
portion gives a colourless filtrate. If the fil-

trate is still coloured it is poured back to the
bulk and more tannin solution added. Good
filter paper must be used, otherwise the
liquid passes through turbid. When it has thus
been found how much pure tannin is needed
to decolorise 50 c.c. of the coloured liquid,

the solution of tainiin under examination is

treated in the same waj', and its relative

value is calculated from tlie figures obtained.
Procter considers "that with such varied

and little understood bodies as the tannins,
ihe mode of analysis must be chosen in re-

lation to the use to which the materials are
to be put. If the object is to precipitate
antimony, naturally Gerland's tartar emetic
jirocess is more likely to give good results

than a gelatin process. If ink making or
dyeing black is the requirement, Handke'a
piocess with ferric acetate, or a colorimetric
method, would suggest itself. If fixing

aniline colours is required, an aniline colour,
* Ckemi^xit A'eu'g, vol. li., p. 22^.

such as methyl-greeci, may be used as a pre-

cipitant. In all these methods we are not
really determining the quantity of a given
ingredient present, but the activity in a
special direction of a mixture of various com-
pounds. It is therefore most essential that
the chemist should specify not only his results

but also how his results are obtained. In the
case of roost tannin materials the sampling^
grinding, and extraction are as importayil and
as likely, if unsystematically carried out, to

lead to discrepancies as any other part of tht

process*'^

Examination of Tannins by Dye-trials.—

Whichever method of analysis is used for

estimating tannic acid, the results should
always be confirmed by making experimental
dye-tests. The exact mode of procedure may
vary according to the kind of tannin under
examination and the uses to which it is to be
put, but tlie following can be recommended
for general purposes :—2 grms. of each sample
(myrabolans, sumac, &c. ) are boiled for

fifteen minutes with half a litre of water.
The decoctions (with tlie insoluble portion)

are made up exactly to 500 c.c, and poured
into beakers, which are then introduced into

a steam bath. 10 grms. of common salt are
added to each beaker, and when the tempera-
ture is uniform (about 95°) 10 grms. of cotton
yarn (previously thoroughly wetted) are in-

troduced. The yarn is worked on glass rods
dipping beneatli the surface of tlie liquid,

and the solutions allowed gradually to cool.

After standing, at least three hours, the
yarn is taken out and the excess of liquid

removed by pressure (not washed), and eaoh
hank introduced into separate beakers con-
taining 200 c.c. of basic ferric sulpliate

(nitrate of iron), of specific gravit}' I'Ol (2°

Tw.). After fifteen or twenty minutes the
yarn is taken out, washed, dried, and tlie

depth of shade compared. It is most impor-
tant that in each series of tests the conditions

as to temperature, time, amount of water used,
&c. , should be exactly the same for each sa7nple.

TANNIN ORANGE R PASTE (C). A
basic azo dye.

Amidobenzyl dimtthylamine — Beta-naphthel.

Reddish-brown paste, soluble in water with
an orange colour, and in alcohol with a
brownish-j'ellow colour. Concentrated H.jSOj,
bluish-red solution ; on dilution, j-ellowish-

orange.
Application.—A basic colour. Dyes tannin-

mordanted cotton bright reddish-orange.

TARTAR V. Potassium Bitartrate.
TARTAR EMETIC v. Antimony (Potas-

suTM Antimony Tartrate).

TARTARIC ACID, C.HeO, =
fCO (OH)
|CH(OH)
iCH(OH)-
lC0((OH)
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(Onlinnry tartaric acid, Dexlro tartaric acid).

The juicu of the grape deposits tartar (acid

potassium tartrate) during the fermeutation

of wine.
Preparation. — Tartaric acid is obtained

from the crude tartar. The latter substance
is first purified by crystallisation, and then
boiled with water and powdered chalk ; the

pro<luets of this reaction are neutral potas-

sium tartrate (which is readily soluble) and
neutral oilciura tartrate, which, being insol-

uble, separates out as a white powder. The
filtered solution of neutral potassium tartrate

is treated with calcium chloride solution,

whereby all the tartaric acid is precipitated as

the neutral calcium salt. The calcium tartrate

is decomposed by means of dilute sulphuric

acid, the calcium sulphate is filtered off and
the filtrate ev'aporated until the tartaric acid

crystallises.

Proptrties.'— Tartaric acid forms large

tran.sparont prisms of strong acid taste, which
melt at 170° C, and are decomposed at higher
temperatures mthout distilling ; it ia easily

soluble in water but less so in alcohol. Tar-
taric acid is a strong dibasic acid ; its salis

are known as tartrates.

Uses.—Tartaric acid is frequently employed
in dyeing and printing, both in the free state

and in the form of the acid potassium salt

(tartar). It is chiefly used as an addition to

the mordant-bath in wool dyeing and for

brightening colours on silk after dyeing, and
also as a resist and discharge in printing.

Specific Gr.vvity of Tartaric Acid Solu-
tions AT 15° C. (Oerlach).

SpeclBc
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precipitate redissolves. Both wool and hair

when treated with this solution turn brown,
m consequence of the sulphur which they
contain forming dark lead sulphide ; while

silk which is free from sulphur remains un-

changed. It is obvious that this reaction is

useful only when the fabric does not contain,

besides wool, a notable quantity of stoved

silk.

Orothe gives the following as the best

methods of distinguishing wool and silk*:

—

(1) Wool, cautiously heated to 130° C,
gives off the odour of carbon disulphide and
ammonia, assumes a golden-yellow colour

and curls up, while silk becomes coloured

onlj' at 140° to 145° C, and does not curl up.

(2) When the fibres, moistened with potash
lye, are dipped in a solution of cupric sul-

phate, and then exposed to the air, the imol
quickly turns brown in consequence of the

formation of cupric sulphide, whereas the

silk remains unchanged.

(3) On mixing a solution of wool in

caustic potash with tartaric acid, and then
with cupric sulphate, a large quantity of

cupric sulphide is formed, and the filtered

liquid exhibits a dark brown-red colour.
* Silk treated in the same manner yields a

somewhat viscid solution, having a fine

violet colour.

Animal fibres, when heated with Millon's

reagent (mercuric and mercurous nitrate),

turn red. With vegetable fibres this is not
the case.

The vegetable fibres (cellulose), as well as

eilk, are readily dissolved in an ammoniacal
solution of copper oxide (prepared, according

to Peligot, by dissolving copper filings in

ammonia in a current of air), and the former
may be precipitated by a number of salts, as

well as by sugar or gum, whereas silk can only

be separated by means of weak acids.

According to Schlossberger, an ammoniacal
solution of protoxide of nickel very easily

dissolves silk without attacking cotton.

Liebermann has proposed a very sensitive

reaction for the detection of vegetable fibres

among animal fibres. For this purpose a
saturated solution of magenta is prepared,

to which caustic potash is added until the

solution becomes colourless. The filtered

colourless portion of this solution is used for

the examination of fibres. The fabric to be
tested is dipped for some moments into the

liquid, and after withdrawal well washed
with water. The effect of this treatment is

that the wool or silk is coloured red, whilst

tlje cotton fibres remain altogether colourless.

Persoz finds that silk dissolves readily in a

Iiot solution of zinc chloride of 142° Tw.
Remont has developed the following

method:—The sample is boiled for fifteen

minutes in a 3 per cent, solution of hydro-
* ZeiUchr. Anai. Chem., vol. lil., p. 153.

chloric acid, then washed and dried. The
threads of the warp are then separated as far

as possible from those of the weft, and
examined separately, as mentioned below.

A thread is burnt. There is given ofif a smell
like burning horn, and a thread, heated with
a fragment of caustic soda, evolves ammonia.
In this case some threads are plunged into

boiling basic zinc chloride solution. If they
dissolve completely the threads are silk. If

on adding hydrochloric acid to this solution

there is a copious flocculent precipitation, the
threads are silk mixed with wool or vegetable

fibres. If nothing dissolves in zinc chloride the
threads are plunged intb a boiling 5 per cent,

solution of soda. If they dissolve completely
wool is present ; if partially, wool and cotton.

If no odour of burnt horn is given o£F, the
threads consist of vegetable fibres. These
results may be confirmed by means of the
microscope.

B'or the Quantitative Examination, if the
preliminary tests show the presence of silk,

wool, and cotton, four swatches weighing
each 4 grms. are taken, one of which is laid

aside.

Determination of the Dressing and Dye.—
The swatches are boiled for fifteen minutes
in a 3 per cent, solution of hydrochloric acid.

If the liquid is deeply coloured it is decanted,

and the boiling is repeated with a fresh

quantity of acid. The pieces of cloth are

then well washed, and dried by wringing
them in a piece of linen, and one of them is

put aside. In this manner the fabric is freed

from size and dressing, and the dye is more
or less removed. The colour is thus easily

removed from cotton, less readily from wool,

and very incompletely from silk. When the
latter material is dyed light shades by means
of coal-tar colours, the weight of the dye is

trifling, and may be neglected. It is not the
same if the silk is dyed deep colours, and
especially black. An approximate idea of the
weighting retained bythe tissue maybe got by
afterwards incinerating a weighed portion
of the boiled swatch. If the proportion of

oxide of iron remaining is slight, it may be
overlooked, but if it reaches 5 to 10 per cent,

calculated on the weight of the silk in the

cloth it must be taken into account. Two of

the pieces, after the treatment with acid and
washing, are immersed for one to two minutes
in a boiling solution of basic chloride of zinc

of 1 '72 specific gravity. This is prepared by
heating 100 parts of zinc chloride and 4 parts

of zinc oxide in 85 parts of water until

dissolved. The patterns are allowed to drain

and then placed in water, which removes the

greater portion of the zinc salt. They are

then washed with acidulated water, and
eventually in pure water, vmtil the wash
water no longer gives a precipitate with
ammonium-hydrogen sulphide. By wringing

21
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the patterns after each immersion in a piece of

linen, the operation is accelerated, and the

silk is thus completely removed. One of the

patterns is then laid aside.

Separation of the H'ool.—The remaining

swatch is gently boiled for a quarter of an
hour in a 2 per cent, solution of caustic soda,

the loss of water by evaporation being con-

tinually replaced by boiling water. In wash-

ing and drying the residue it must not be

rubbed, lest losses be occasioned by the

breaking of the fibres. The four pattei-ns are

then dried in a water oven for an hour, and,

after taking out, exposed to theair at the same
temperature and humidity as on irrst weigh-

ing. The following day tlio pieces are weighed.

The first piece should weigh 4 grnis., any
difTerence not exceeding 005 grm. maybe
neglected, but any greater difference must l)e

taken into account. The difTerence in weight
between the first and second patterns gives

*i2e and dressing; that between the second

and third represents the weight of silk; that

between the third and fourth the weight of

wool; whilst the weight of the fourth gives

the amount of vegetable fibre present. Since

the vegetable fibre is attaeked somewhat by
the caustic soda, it is usual to make an allow-

ance of 5 per cent. , consequently on adding
to the fourth swatch 5 per cent, of its weight
we obtain the weight of cotton.

Fal)rics and yarn, composed of two fibres

(cotton and wool, wool and sflk, cotton and
silk), are much more common than those

with three, when, of course, one of the above
operations is omitted.

In many cases the cotton and leool in

mixed goods may be determined by carefully

separating the weft and the warp threads

and weighing the fibres thus obtained.

Cotton and woollen fabrics sometimes con-

tain zinc chloride. As is well known,
cellulose, when treated with acids, is partly

clianged into glucose. Starting from this

fact, and making use of the colour reactions

between glucose and a-naphthol or thymol,
Molisch " has devised a method of distin-

guishing vegetable from animal fibres, which
in precision leaves nothing to be desired. To
avoid all error, the sample under examina-
tion must first be boiled several times in

water, since for some fabrics gum or saccharine

i.« used as sizing, and these, with naphthol and
sulphuric acid, produce colour reactions. If

a wool is to be assayed care nmst be taken
that it does not contain burs, &c. The
method of proceeding is then as follows:

—

About 001 grm. of fibre, well boiled and
washed in plenty of water, is put into a
test tube with a little water, two drops of a

20 per cent, alcoholic solution of a-naphthol
are added, then concentrated sulphuric aoid
is poured in, and well shaken. If the

• Difuj. PolvUe. Joum., No. S, vol. oelxl.

sample contains veyetable fibres, the latter

are rapidly dissolved, and the liquid, after

being shaken, assumes a deep violet colour.

If, on the contrary, the fibres are of animal
origin, the liquid is coloured a more or
less intense yellow, or even brown. If under
the same conditions tbvmol, instead of

naphthol, is employed, a coloration between
cinnabar and carmine is obtained. Silk
behaves with these reagents like the animal
fibres. /3-naphthol does not give these
reactions, and a-naphthol is preferred to

th3'mol, because the reaction is better. It is

to be observed that colouring matters do not
in any way interfere with this reaction. By
noticing in the course of the reaction, the solu-

bility of the different fibres in sulphuric acid)

the character of the fibres contained in the
fabric may be ascertained. If, for instance, no
coloration is produced, which is a sign that
the fabric is composed of animal fibres only,

the solubility of the latter in<licates their

origin ; silk dissolves very rapidly and com-
pletely, while wool dissolves with difficulty.

If a coloration takes place, and if the fibres

are dissolved completely, the fabric will be of

vegetable origin, and may contain, besides,

fibres of silk. A coloration, accompanied by
an incomplete solution of the fibres, indicates

that the fabric contains wool mixed with
vegetable fibres.

Although these rciictions with a-naphthol
are very simple, they cannot bj" themselves
suffice for the assaying of the fabrics, and
shotdd be employed only in conjunction with
other tests described above.
According to A. Lidoff, raw silk dissolves

rapidly in molted oxalic acid, cellulose

dissolves but slowly, while toool does not
dissolve at all.

For separating silk from cotton the follow-

ing solution may be used:^
15 grms. of copper sulphate are dissolved

in 150 c.c. of water, 10 grms. of pure glycerin
are added, and just sufficient soda to redis-

solve the precipitate which is at first formed.
If the fabric (plush) be heated for twenty

minutes in this solution the silk is completely
dissolved ; the cotton losing about 1 per cent,

of its weight in the process. Woo/ is dis-

solved to a considerable extent by the copper
solution mentioned, lience this method cannot
be used in the presence of wool. F. W.
Richardson* uses for dissolving silk a solution

of nickel hydrate prepared as follows;—25
grms. of crystallised nickel sulphate are dis-

solved in al>out 500 c.c. of water, and the
nickel completely precipitated a.* hydrate by
caustic soda; the hydrate is thoroughly
washed with water, then rinsed into a "250 cc.
flask with 125 c.c. of water; the flask is then
filled to the mark with 0°880 ammonia, and
well shaken.

•Joum. Soc Chmi. Int., Ib93, p. 430.
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This solution dissolves silk from fabrics

other than plush in two to three minutes in

the cold, the losses of cotton and icoo/ by
this treatment being less than 0'5 per cent.

In order to dissolve silk from plush ten
minutes' boiling with a reflux condenser is

required; in this manner cotton loses nearly

1 per cent.

For the analysis of plush it is best to boil

the fabric with basic zinc chloride ( 1 'T^ sp.

gr. ), wash with dilute acid and water as

mentioned above, drj' and weigh the cotton.

It is advisable to boil some dyed fabrics

with methylated spirit, and finally with
ether, to remove certain dyes and oleaginous

substances, before treating as above.

Tussnr silk, and other wild silks, behave
with various reagents differentlj- to mulberry
silk. Ordinary silk is soon dissolved in a 10

per cent, solution of boiling caustic soda, but
Tussur silk requires a considerable time.

Tussur silk is onl}' partialh- dissolved by
cold concentrated hydrochloric acid (sp. gr.

1 •16), even on standingforty-eight hours,whilst
ordinary ^ilk dissolves almost instantly. The
zinc chloride solution mentioned above, which
dissolves mulberry silk readily, onlj' dissolves

Tussur silk after a considerable time, and
then incompletely. Hoehnel gives the follow-

ing method for the qualitative and quantita-
tive determination of the different silk fibres.

If a sample of mulberry silk be plunged into

a, solvtion of chromic acid saturated in the cold

and then diluted with an equal volume of

water and boiled for one minute, the silk

dissolves completely. Wild silks remain
apparently unaltered after boiling for two or

three minutes. Wool behaves in this solu-

tion like mulberry silk.

In the analysis of all fabrics it is best to

take the exact weight of the substance when
dried to constant weight, using a stoppered
tube both before and at the end of the various
treatments, as the fibres are more or less

hygi'oscopic.

Weighted silks are tested as follows by
J. Carter Bell*:—5 grms. are dried for the
estimation of the moisture, then extracted
•with ether, alcohol, and water, weighing
between each solvent. This will give the
quantities of oil, soap, sugar, and similar

compounds added for weighting purposes.
Half of the sample is next treated with
hydrochloric acid dihited with two volumes
of water ; the silk is then dried at 230° F. It

can then be reduced to powder, which can
be mixed with soda lime, and the combustion
for nitrogen carried out as usual.

Tin, which is largely used for weighting
silks, is detected by heating the silk in strong
hydrochloric acid, added in quantity to efifeet

solution, then diluting with water, and passing
a current of sulphuretted hydrogen through

'Joum Soc. CJiem. Itid., 1897, p. 303.

the solution, when the tin is precipitated as

sulphide, and may be further tested in the
usual manner.
The ash of a genuine silk is about O'o per

cent., while Tussur silk frequently gives 8

per cent, of ash.

The standard for the amount of nitrogen is

pure boiled off silk, dried at the ordinary
temperature, which contains 18 per cent,

nitrogen.
,

The following methods of distinguishing

artificial silk (nitro-cellulose) from natural

silk are recommended by P. Truchot :
—

*

1. The density of nitro-cellulose is 1 •190,

that of silk var3'ing from 1 '357 to 1 -37.

2. When igmted, nitro - cellulose burn*
without the emission of any acid gases 01

smell.

3. When treated with Schweitzer's reagent

(q.i\), nitro-cellulose and silk both swell con-

siderably before dissolving. On the addition

of water or hydrochloric acid to the solution

obtained from the nitro-cellulose, a white
precipitate of cellulose is produced.

4. Nitro - cellulose dissolves in concen-
trated sulphuric acid with a deep yellow

colour, which, on the addition of diphenyl-

amine or of brueine, turns respectively dark
blue or red. These colour changes are very
characteristic, and are due to the presence in

the fibre of nitro-cellulose which has escaped
reduction by the compounds with which it

has been treated. The test may be made
without dissolving the fibre, the latter being

simply immersed in a solution of diphenyl-

amine sulphate, when it becomes coloured

dark blue, natural siDc when similarly treated

remaining colourless.

5. A simple test for nitro-cellulose consists

in separating the fibres, moistening them
\vith water, and determining their tenacity.

The fibres of collodion silk, when moist-

ened, have their outer coating dissolved and
become very weak, whilst silk, whether
moist or dry, withstands great tensile strain.

Estimation of Water.—The conditioning of

textile fibres and fabrics is referred to else-

where (v. CoNDmoN"lNG) ; but it is frequently

necessarj' to operate upon smaller samples of

material than are suitable for the apparatus
in general use for that purpose. As a rule, it

suffices to dry 2 to 3 grms. of the material

in a large stoppered tube in the steam-bath
until of constant weight. This method gener-

ally takes several hours to obtain exact re-

sults. The following method, devised t)y

Rawson, gives very good results :—5 to 10

grms. of the yam or cloth is weighed out
and introduced into a thin glass tube of

special construction. The body of the tube
is about 6 inches in length and 1 inch in

diameter. One end is fitted with a ground
glass stopper (as in an ordinary filter tube),

'Joum. Soc. Chtm, Indtutry, 189S, p. ISe.
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and tl.e other is connected with a short piece

of open tubing about i inch in diameter and
2 inches in length. The stopper is removed
and the tube inserted by means of a cork

into a tubular water-bath. A current of dry

air is drawn through the tube by means of

an aspirator, whilst the water in the bath is

kept boiling. At the end of forty-tive minutes

the glass tube with its contents is removed
from the bath, the stopper is inserted and
the small opuii end connected by means of

a short piece of india-rubber tubing, to a

calcium chloride tube. When cold, the tube
containing the dry fibre is weighed, the loss

in weight being water. If desired, the

tube may be again heated in a current of air,

but it is seldom that a furtlier loss takes

place. The operation is completed in a shorter

time if a temperature of 10.5° to 110° bo

employed instead of that of boiling water.

This temperature may be conveniently ob-

tained by using a mixture of glj'cerin and
water. The bath (especiallj- if glycerin or

any other substance in addition to water bo
used) should be provided with an upright

condenser. The bath can, of course, be made
to accommodate half a dozen or more tubes,

if desired.

Estimation, ofOil.—Oil and grease in fabrics,

&c., are most conveniently determined by
extraction with ether or petroleum ether in

a Soxhlet apparatus. It is necessary to

purify either solvent before using. Small
quantities of alcohol if present in the ether

will be liable to dissolve off the dye, hence
the removal of alcohol from the ether is some-
times advisable. This is effected by shaking
out with water. The etherial layer after

separation is dried by allowing it to stand in

contact with a little solid calcium chloride,

and then filtering. In any case the ether

or petroleum ether should be distilled from
a water-bath, the residue in the distilling

flask being rejected.

A. Jawalovski* condemns the use of ether
for this purpose, since in the first place it

does not dissolve some of the constituents of

mineral oils which (mixed with vegetable
oil) are often used for oiling wool. Ether
is also more liable than petroleum ether to

dissolve out soap.

Whichever solvent be made use of, 2 to 5
grnis. of the material are taken and intro-

duced into the body of the tube. The lower
extremity of the apparatus is connected
with a small wide-mouthed flask (previous!}'

weighed dry) containing about GO c.c. of the
solvent, and the upper end is connected with
an inverted condenser. The flask is arranged
to rest on a water-bath, under which is placed
a small flame. The heat is so regulated that
the ether distils and sj-phons over into the
flask at the rate of about twelve times per

'Juurn. Soc. Dyers and Col., ISSO, p. SD.

hour. When the extraction is complete, thw
ether is recovered from the extracted liquid

by evaporation, and the flask containing the

extract is dried for half an hour in a water-

oven, allowed to cool, and weighed. No
further loss should ensue on heating for

fifteen minutes longer in the oven.

The soap used in scouring yarns and fabrics

contains, frequently, rosin and free alkalies.

These along with the size, colouring matter,

&c. , are removed from the material by ex-

tracting it (after treatment with petroleum
ether) hrst with hot water, then with a mix-
ture of 2 parts absolute alcohol and 1 part

ether. The fabric is then dried at 100° C.

and weighed. The loss represents the total

amount of the substances detailed above,

which were present.

Estimation of Mineral Matter {Metallic

oxides as mordant.i, etc.).—The total mineral
matter is determined by burning 5 to 10 grms.

of the material in smaU portions at a time in

a platinum dish and igniting until all the
carbon has disappeared. As the ash is usually

very light, great care must bo taken to pre-

vent any portions being carried away by air

currents. The dish, on cooling, is then
weighed.

The Qualitative Analysis may be made on
small amounts of the fabric in a similar

manner, the ash, free from carbon, being
treated as follows :

—

Chromium Mordants.—Ash, yellowish- or
browni.sh -green. Add a little potassium
chlorate and fuse ; a bright yellow mass is

obtained. If dissolved in water and acetic

acid and acetate of lead added, a yellow pre-

cipitate (Pbl'iOj) is obtained, confirming the
presence of chromium. If a trace of chromium
is present it may be detected by means of a
borax lead, which acquires a green colour

in the presence of chromium.
IronMordants.—Ash, reddish-brown colour.

Dissolve in hydrochloric acid with one droj)

nitric acid, add potassium ferrocyanide ; a
blue precipitate indicates iron.

Cop/i(r Mordants (usually occur in com-
bination with iron and sometimes with
chromium).—Dissolve the ash in hydrochloric

acid, add a slight excess of ammonia and
filter. If much copper is present the filtrate

will 1)0 blue. Smaller quantities are detected

by adding acetic acid and potassium ferro-

cyanide, which produces a reddish - brown
precipitate or coloration.

Aluminium Mordant.''.—Ash, white. Dis-

solve in hydrochloric acid and add ammonia,
which gives a white precipitate in presence

of alumina. Confirm by heating on charcoal

with cobalt nitrate ; a blue mass is thus
obtained.

Tin Mordants.— Ash, white ; yellowish

when hot. Small quantities detected by
the red colour imparted to a borax lead
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containing a trace of oxide of copper when
heated in the reducing flame.

The Quantitative Analysis of the Ash of
Fabrics.

Estimation of Chromium.—The ash from
about 5 grms. of material is mixed with ten

to twelve times its weight of a mixture of

2 parts of potassium chlorate and 3 parts

of sodium carbonate and fused for twenty
minutes in a platinum crucible. On cooling,

the mass is treated with hot water and
filtered, the residue being well washed with
hot water. The filtrate and washings are

poured into a porcelain basin, treated with
considerable excess of sulphuric acid and a
known weight (in slight excess) of pure
ferrous ammonium sulphate. The excess of

ferrous iron is then titrated with .^ potas-

sium bichromate {v. PoTAsaiUM Bichromate,
Analysis of). One part of ferrous ammonium
sulphate consumed (after deducting excess)

= 065 CrjOs or 0854 CrOs-
Estimation of Iron and Copper.—If chro-

mium is present, the residue, after fusing and
treating with water, is dissolved in hydro-
chloric acid ; in some cases the addition of

a little nitric acid is also necessary. The
acid solution is diluted with a little water
and an excess of ammonia added. The ferric

oxide is collected on a small filter, washed
a little, re-dissolved in hydrochloric acid and
titrated colorimetrically, either with potas-

sium ferrooyanide or thiocyanate (v. Water
Ajcalysis).

The copper in the filtrate and washings is

estimated by "colour titration" in the fol-

lowing manner :—The ammonia is carefully

neutralised with acetic acid (a very slight

excess of acetic acid is allowable), and the

liquid made up to a known volume. A
measured volume of the neutralised solution

is run into a Nessler glass, half a c.o. of a
5 per cent, solution of potassium ferrocyanide

is added, and the liquid diluted to 100 c.c.

The depth of shade produced is compared
with that given by a standard solution of

copper treated in exactly the same manner
in another Nessler tube. The copper solu-

tion is prepared by dissolving 393 grm. of

pure cr3'stallised copper sulphate in a litre

of water. 1 c.c. of this solution = O'OOOl
grm. of Cu.

Detection and Estimation of Arsenic in

Te.xtile Fabrics, tbc.—The following method,
worked out (with modifications) from the
papers named below,* can be recommended :

—

About 15 grms. of fibre, yarn, or cloth are
cut up and introduced into a stoppered retort

of about 500 c. c. capacity. The neck of the

* A. Atterberg, Joum. Chem. Soc, 1S86, Abs.,

p. 100 ; Fresenius and Hintz, Joum. Soc. Chem. Ind.,
1SS8, p. 456 ; Joum. Soc. Dyers and Col., 1888, p. 131

;

Chittenden and Donaldson, Chem. Neu's, vol. xliii.

i(l»81), p. 21.

retort is bent at an obtuse angle, and arranged
so that the portion nearest the body points
slightlyupwards and the bent portion slightly

downwards. The retort is connected to a
Liebig condenser, the inner tube of which
at the extremity farthest from the retort is

bent straight down through a cork into a

receiving flask capable of holding about 600
c.c. About 50 c.c. of water are placed in

the receiver, which is immersed in a basin of

cold water. A small set of bulbs (nitrogen

bulbs) containing a little water is attached
to the flask. 150 c.c. of pure hydrochloric
acid are poured into the retort, and after

standing an hour, the liquid is distilled down
to a small bulk. For this purpose an oil-

bath should be used. The retort is allowed
to cool, when 25 c.o. more of hydrochloric
acid are added and again distilled. The dis-

tillate is then made up to 200 c.c, and one-

half or one-fourth of the solution treated in

a Marsh's apparatus.
For this purpose about 25 grms. of pure zin

rods are immersed in a solution of platinum
chloride for a few minutes and afterwards
well washed with water. The platinised zinc

is introduced into a flask of a capacity of 250
c.c, having a horizontal side tube attached
to the neck. This is connected to a calcium
chloride tube, into which is fixed a piece

of hard glass tubing about 12 inches in length
and a quarter of an inch in diameter. The
hard glass tube is drawn out near the end
and bent upwards. The flask is provided
with a tapped funnel, through which a little

dilute pure hydrochloric acid is poured, and
allowed to flow on to the zinc. When the

air has been completel;/ driven out of the
apparatus, the jet is lighted and the hard
glass tube (protected with wire gauze) heated
to redness for a space of 6 or 8 inches by
means of a small furnace of four or five Bunsen
burners. An aliquot part of the distillate

(50 to 150 c.c.) containing the arsenic in the
form of arsenious acid (AS0O3) is poured
into the funnel and allowed to drop regu-

larly into the flask at the rate of about
60 c.c. per hour. Arseniuretted liydrogen

(AsHj) is formed, which, on passing through
the red-hot tube with excess of hydrogen,
is decomposed and arsenic is deposited.

If the amount of arsenic is considerable,

a space of 2 or 3 inohes should be left

between the heated portion and the drawn-
out part of the tube. If verj' small, the

tube should be heated close to the drawn-out
part so that the arsenic may be deposited

in the narrow portion. When the acid liquid

containing the arsenic has passed into the

flask, 10 to 20 c.c. of pure hydrochloric acid

are added and allowed to slowly flow in as

before. The tube is then allowed to cool,

when the portion containing the deposit of

arsenic is cut off with a sharp file and care-
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fully weighed on a delicate balance. The
arsenic is then removed by simply heating

the tube, which, after cooling, is again

weighed. The difference between the two
weighings gives the amount of arsenic pre-

sent in the solution. In many cases the

arsenic mirror may be too small to weigh,
and yet it may represent a considerable

amount (comparatively speaking) of arsenic.

In such cases the amount of arsenic may bo
approximately estimated by making experi-

ments with known quantities (very small) of

arsenic, and comparing the mirrors obtained.

Before commencing the examination for

arsenic, it is absolutely necessary to make
blank experiments with all the substances

used in order to ascertain whether they are

free from arsenic or not.

The Testing and Analysis ofFinished Goods.'

— If it be desired to know in what manner a
cloth has been finished, its physical charac-

teristics are tested, and it will be easy

to discover whether the material has been
glazed or calender finished. If it be held

against the light, it can be found whether
it has been weighted, whilst the amount
of finish is roughly indicated according as

it loses its stiffness by rubbing it between
the fingers. By the aid of tlie microscope
it can further be determined whether the
starch or finish has only been laid on, or

whether it has been made to penetrate into

the fibre. The above observations are

useful in giving a clue to the nature of the

finish.

The determination of the amount of water
is useful, inasmuch as an idea of the finish

which has been employed can be obtained ; it

is known that cellulose absorbs less water
than starch, and if it be found that the quan-
tity of moisture is comparatively high, it is

an indication that the goods have been
more or less starched, or contain zinc

chloride In order to estimate the amount
of finish contained in a given fabric a sample
of 250 square centimetres is cut off and
weighed and treated with distilled water con-

taining malt, washed, dried, and weighed
again. In some instances it is as well to boil

the sample in order to separate out all

extraneous matters, but, nevertheless, it is

possible that a certain quantity of insoluble

soap may be present on the fibre which
would not be removed even by washing
and boiling, and in this case it would be

necessary to pass the material thrc.nn.'li a

boiling dilute acid bath, and, after washing
and drying, weigh again. This treatment,
if applied to goods which have been dyed,
will, in most cases, result in the dye being
attacked by the acid. Through these esti-

mations the approximate percentage of fini.sh

£.81
J. D^pierre, Joum. Soe. Dyers and Col., 1889,

used can be found, and after that the consti-

tuent parts of tlic latter must be tested, which
may be done in two different ways. The
material to be tested is treated for several

hours with boiling water, by which process

starchy substances, gum, soluble salts, &c.

,

are removed. The solution thus obtained is

filtered and tested for starch with iodine ; if

any be present a blue coloration is obtained.

If no starch be present the solution is con-

centrated by boiling, and two or thiee

times the volume of alcohol mixed with it,

whereby dextrin and gum are precipitated.

Gelatin can be detected by means of tannic

acid, by which it is precipitated. In order

to find out whether the solution contains
dextrin or gum, the saccharimeter is made
use of ; a mixture of the two can, however,
be separated by means of a solution of basic

lead acetate, as while gum is precipitated in

the cold, dextrin is not, whilst both are
precipitated on heating. If no precipitate be
obtained, and still an organic substance is

shown to be present by the saccharimeter,

it must be assumed that moss or lichen Jelly

was contained in the finish. If sugar is

present, it is indicated by the hydrochloric

acid solution after neutralisation, being pre-

cipitated by Fehling's solution. For the
testing of the inorganic substances which
may have been made use of in finishing, the
ordinary schemes of analj'sis must be fol-

lowed.

The residue remaining on the filler can
easily be tested for mineral substances.

China clay (aluminium silicate) is mostly
u.sed for filling and weighting, although
gypsum and alabaster (both sulphates of

calcium), or talc (hydrated magnesium sili-

cate) are often found.
Resitt or colophony and falty matters

are tested for as mentioned previouslj' (p.

324).

THERMOMETERS and THERMO-
METER SCALES. In ordinary thermometers
two fixed points are taken—viz., those re-

spectively at which water freezes and huils.

In graduating an instrument (after exhausting
the tube, filling with mercury, and sealing)

the height at which the column of mercury
stands at these temperatures is determined
by experiment. The space on the tube
between these two fixed points is then divided

into equal parts, the number of parts being

80, 100, or ISO, according to the particular

scale emplojed ; and, in order to extend tlie

scale below the freezing point and above the

boiling point of water, the equal divisions

are continued as far as necessary beyond tlio

fixed points in both directions.

There are three scales in common use-
viz., Fahrenheit, R&umur, and Celsius

(Centigrade) —the relationship of which is a»
follows :

—
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Fahrenheit (F.), . 32° . 212°.

Rgauraur (R.), . 0° .
80°.

Centigrade (C), . 0° '
. 100°.

The following simple formulae will there-

fore convert temperatures from one scale into

another :

—

C. toR., . °R. = °^^^

C. to F.,

R. to C, . °C. =

F. to C.

F. to R.

,

°R.

5
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Ash is found liy incinerating a few grms.
Starch is the portion insoluble in cold water.
Dextrin and Maltose. — 26 grms. of the

cample are treated with cold water, trans-

ferred toaSOOc.c. flask, made up to the mark,
allowed to stand some time, and filtered.

60 c.c. of the filtrate on evaporation and
diyiiig gives the amount of dextrin, sugar
(maltose), and soluble salts. The latter can
be determined by ignition of the residue.

Maltose is estimated gravimetrically by
adding a few c.c. of the filtrate to 40 c.c. of
Fehling's solution and 60 c.c. boiling water.
Boil twelve minutes, filter and wash the
cuprous ojcido, dry and ignite to cupric oxide.

Xhe weight of CuO obtained multiplied by
0"743 gives the weight of maltose.

The percentage of total soluble matter, less

the soluble ash, after subtracting the maltose,
gives the percentage of dextrin.

Should the amount of insoluble matter
(starch) be large, an allowance for its volume
must be made. If we accept the figure 1'6

as the specific gravity of starch, the number
of c.c. to be deducted from the 500 c.c. of

solution will be

—

Wt. of starch in grms. in 25 grms. sample

1-6

If the percentage of starch be 40, the
volume to be deducted will be 6 '2.

The acidity is determined by titrating 50

c.c. of the filtrate with -^ caustic soda and
phenolphthalein.
The following figures show the general com-

position of commercial destrin :— Dextrin 54

;

starch 35; maltose 10; water 0'5; ash 0'5;

acidity 25 c.c. ^ NaOH.

Gum Arabic, Gum Acacia, occurs as an
exudation on the stems and branches of
several species of Acacia found in Africa.
Its specific gravity when dried at 15° C. is

1 '487. It is soluble in both cold and hot
water, the temperature making only a slight

difference. The thickening capacity of the
gum is not much affected by acids. A solu-
tion of basic lead acetate causes the gum to
be precipitated from its aqueous solution.
This gum differs from gum tragacanth (q.v.).

Gum Arabic occurs in commerce as rounded
lumps of a nearly white appearance. The
lumps are very brittle, and when broken pre-
sent a vitreous fracture. The ash on cal-

cination is about 3 per cent., consisting of
carbonates of calcium, magnesium, and potas-
sium, liiim Arabic is employed chielly for
reserve or resist colours, Cliina clay being
generally added to increase the viscosity ana
protect the fibre from the colour. Indian
gum arable is of a dark colour, and insoluble
in water.
The following is a delicate test for the

detection of dextrin in eum arable :—Add to

60 c.c. of water 15 drops of a potassium
ferricyaiiide solution, 15 drops ferric chloride
solution, and 5 drops of dilute hvdrochlorio
acid of 1165 specific gravity. Add 3 c.c. of

this reagent to a '20 per cent, solution of the
gum to be tcst^jd. If the gum is pure a clear

yellow coloration ensues, which does not alter

in from eight to ten hours. If dextrin be
present, the colour alters and within three
hours becomes blue.

Gum Senegal is closely allied to gum
arable, being also obtained from a species of

Acacia growing in northern Africa. It is

much darker in colour than gum arable and,
unlike that substance, its surface is free from
cracks. Colours thickened with gum Senegal
give very solid shades.

Both gum arable and gum Senegal are
sometimes used in solution for thinning
starch thickenings which have been made
more viscous than is required.

Gum Tragacanth exudes from the stems
of Astragalus gummifer. It is found in

Greece, Turkey, Syria, and Persia. Another
name for this substance is "Gum Dragon."
It is sent into the market in the form of thin,

Hat, yellowish-white pieces. It is trans-

lucent, and of a horny character. When
water is added to the gum one portion dis-

solves and the remainder swells up con-
siderably, the whole on mixing forming a
thick mucilage. H. Koechlin states that
it becomes completely soluble on heating for

four hours at 80° to 100° C. with hydrogen
dioxide in water. Gum Senegal may be dis-

tinguished from gum arable, in that it gives
a clear solution with borax, and that it does
not give a precipitate with sodium stannate
or silicate.

If alkalies be present the whole of the
gum is soluble in water.
Gum tragacanth possesses great thickening

power, and is used together with starch paste
tor thickening all kinds of " starch colours."
An analysis of the gum gave the following

results:— iloisture, 19 per cent. : soluble
gum, 35 per cent. ; insoluble gum, 43'25 per
cent. ; ash, 2'75 per cent.

G. Lunge* has devised an arrangement for

determining the viscosity of gums. Ac. It

consists of a kind of hydrometer whirh is

placed on the surface of the thickening (made
by treating 750 grms. of dry gum with 1 litre

of water for twenty-four hours), and noting the
time which it requires to sink to a certain

point. The determinations must be carried
out at 15° C.

THIOCARMINE R (C). A thiamine
derivative. Sodium .lalt of diethyl dihrnzyl-

thioiiin disulphonic acid. 1890. Indigo-
bluo powder or paste very soluble in water,
slightly in alcohol. Concentrated HoSO,,
grass-green solution ; on dilution, bright blue.

• Jmm. Soe. Dytrt omi Col., 1896, p. 12.
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Application.—An acid colour. Dyes viool

or silk bright blue from an acid bath. A sub-

stitute for indigo carmine.

THIOCATECHIN (P.). A sulphide
colour. Action of sulphur and sodium sul-

phide on para diamines. 1894. Greyish-
black hygroscopic lumps; soluble in water,
insoluble in alcohol. Soluble in alkalies.

Concentrated HoSOj, brownish-red solution

;

on dilution the colour is precipitated.

Application.— Dyes unmordanted cotton

fast yellowish-brown shades from an alka-

line bath containing sodium sulphide.

THIOCATECHIN S (P.). Produced by
action of alkaline sulphites on above. Used
in calico printing.

THIOCHROMOGEN (D.) v. Primulinb.
THIOCYANIC ACID v. Chromium Sul-

PHOCYANIDE.
THIOCYANOSIN (Mo.). An eosin dye.

Tetrabrom thio dichlorjluorescein methyl
ether.

THIOFLAVIN S (C. ). A primuline deriva-
tive. Sodium salt of methylated primuline.
1888. Yellow powder easily soluble in water.
Alcoholic solution yellow with green fluor-

escence. Concentrated H2SO4, brownish-
yellow solution; on dilution, orange-yellow
precipitate.

Application.—A direct cotton colour. Dyes
unmordanted cotton bright canary yellow.

THIOFLAVIN T (C). A primuUne
derivative. Dimethyl primuline methyl
chlonde. 1888. Y^ellow crystalline powder.
Aqueous or alcoholic solution yellow, the
latter with green fluorescence. Concentrated
H2SO4, colourless solution, becoming yellow
on dilution.

Application.—A basic dye. Dyes tannin-
mordanted cotton yellow, unmordanted silk

yellow with green fluorescence.

THIONINE V. Lauth's Violet.
THIONINE BLUE G EXTRA (M.)

(Ber. ). Zinc chloride double salt of dimethyl
ethyl thionine. 1885. Reddish-brown powder.
Aqueous or alcoholic solution blue. Con-
centrated HjSOj, yellowish-green solution

;

on dilution becomes blue.

Application.—A basic colour. Dyes tannin-
mordanted cotton blue.

THIOPHLOXIN (Mo.). An eosin dye.
Tetrabromthio dichlor fluorescein.

THIOPHOSPHINE v. Chloramine Yel-
1.0W.

THIORUBIN (D.). An obsolete azo acid
red.

THIOSULPHATE OF SODA v. Sodium
Thiosulphate.
TIN, Sn= 117-5.

Preparation.—The most important ore of
tin is tinstmie (SnOo). For the separation of
the metal the ore is roasted, ground with
coal, and the mixture heated in furnaces

—

SnO -I- 2C = Sn -I- 2C0.

The crude tin is purified by melting at a low
temperature, the metal being run off, and
thus separated from iron, &c.

Properties.—Tin is a bluish-white metal,
having a crystalline structure. It is fairly

soft, ductile, and malleable. Its specific

gravity is 7 '3, and its melting point 228° C.
When heated strongly it takes fire, and forms
stannic oxide (SnOj.).

Concentrated hydrochloric acid dissolves
tin with evolution of hj'drogen

—

Sn -I- 2HC1 = SnClj -I- H„.

Tin is violently attacked by nitric acid,
nitrous fumes being given off' and meta-
stannic acid formed.
On boiling tin with caustic soda, sodium

stannate is produced

—

Sn -I- 2K0H -f H2O = KaSn O3 -1- 2H„.

Tin undergoes very little alteration in the
air, and owing to its not being readily
attacked by acids, &c., is used as a lining for
dye vats in silk dyeing.

Tin forms two series of salts—viz. , stannous
and stannic compounds.
Stannous salts result from the action of

hydrochloric or sulphuric acids on the metal
or on stannous hydrate. These compounds
are colourless, and dissolve in water, showing
an acid reaction to litmus, and having a
metallic taste. They are strong reducing
agents and absorb oxygen from the air.

Neutral or acid solutions of stannous salts
yield a brown precipitate of stannous sul-
phide SnS when treated with sulphuretted
hydrogen.
Stannous Acetate, Sn (CjHsOnjj. — Tin

crystals in dilute acetic acid solution are
treated with lead acetate whereby a colour-
less liquid is obtained containing the salt in
solution. Dilution or heating causes imme-
diate dissociation of the solution. It ia

employed in calico printing as a resist and
discharge.

Stannous Chloride, SnCl^ + 2'Sjd.—Tin
crystals, Tin salt.

Preparation.—Granulated tin is dissolved
in hot hydrochloric acid and the solution
evaporated. Crystals having the above com-
position separate from the liquid. If the
solution be not crystallised it is sold as single
muriate of tin (60° Tw.) and double muriate
of tin, which is double the strength of the
first-mentioned solution—viz. , 120° Tw. The
composition of these liquids varies consider-
ably, and they are sometimes adulterated.
An excess of hydrochloric acid prevents for-

mation of basic chlorides on keeping the
solutions.

Properties.—Stannous chloride forms colour-
less monoclinic crystals, whicli melt at 40° C.
and become anhydrous at 100° C.
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An anhj'drous Btannous chloride (SnCL.)
can be prepared l)y the action of dry hydro-
chloric acid on heated tin. It i8 a white
solid, which melts at 250° C. and can be dis-

tilled without decomposition.
The crystals are very soluble in water

;

the solution becomes turbid on the addition
of much water, owing to the separation of tin
oxychloride

—

SnCL, + H.,0 = SnCl(OH) + HCl.

The undilutoil solution deposits the same
substance on standing in air

—

3SnCl. + H,0 + O = 2Snei(0H) + SnCV
This basic salt is dissolved on the addition of
hydrochloric acid.

When the crystals are exposed to air they
oxidise similarly to the solution.

.Stannous chloride is largely used in dye-
ing, and it also enters into the composition
of other mordants.
Ana/yds of Stannous Chloride.—Stannous

chloride is occasionally found adulterated
with zinc or magnesium sulphates or zinc
chloride.

Si(/pli(itef may be readily detected by addi-
tion of hjdrochloric acid and barium chloride.

Zinc and magnesia may be detected in the
filtrate, after precipitating the tin as sul-
phide, liy the ordinary methods of analysis.

Esiimalion of TVh."—About 0'25 grm. of
the sample is dissolved in a little water
containing hydrochloric acid and mixed with
50 c.c. of a 10 per cent, solution of Rochelle
salt (potassium sodium tartrate) and 50 c.c.

of a 10 per cent, solution of sodium bicar-
bonate. A little st.iroh solution is then added
and the liquid titrated with -^ iodine until

a permanent blue colour appears.

1 c.c. of^ iodine = 00059 grm. of Sn.

Fairly good results may also be obtained by
simply dissolving the " tin crystals " in
dilute hydrochloric acid and titrating direct

with
y'ij

iodine.

Indii-trt Estimation by Permanganate.—
05 grm. is dissolved in water and hydro-
chloric acid. A slight excess of ferric chloride
is tlieu added, which oxidises the tin to
stannic chloride, becoming itself reduced to
ftrrous chloride. The liciuid is diluted with
rccenlty boiled and roolcil water and titrated

with ^^ potassium pcrmanjianate, each c.c.

of which correspond.'; to t)0i9 gini. of Sn.
Solulion-"! of !<laniio>iii chloride contain the

same impurities (as well as free sulphuric
acid) as may bo present in tin crystals.

Estimation of Stannous CUoride. — Tlic
amount of tin present as stannous chloride

may be estimated either by .^ iodine or by

ferric chloride and ^^ permanganate, as

described above.

If stannic chloride is also present, which is
frequently the case, the total amount of tin is
estimated by allowing a piece of pure meiallic
zinc to remain in a weiglied portion of the
sample for ten or twelve hours. If 25 c.c.
of the sample are diluted to 500 c.c, 25 o.o.
of this solution will be a convenient amount
to take. The tin, which is thus entireh- pre-
cipitated in the metallic form, is carefully
collected and washed, and dissolved in hydro-
chloric acid with the aid of platinum' foil.

This should be done in a flask in a current of
carbon dioxide to prevent oxidation. The
stannous chloride solution obtained is then
titrated as above.

Estimation of Free Acid.—Since stannous
chloride has an acid reaction to indicators,
the free hydrochloric acid present cannot be
titrated direct. In order to ascertain the
amount of free acid present, it is necessary
to determine the total acid (free and com-
bined), and to calculate the amount required
to combine with the percentage of tin found.
For this purpose \V. Minor * recommend*
that 10 c.c. of the solution be diluted with
water, and the tin precipitated as sulphide
by a current of sulphuretted hydrogen. The
filtrate is made up to a litre", and 500 c.c.
boiled, to expel hydrogen sulphide, and
titrated with a solution of soda. It is quite
unnecessary, however, to separate the tin.
The total acid may be accurately estimated
by titrating the solution of stannous chlmide
direct with caustic soda and phenolphthalein.
The stannous hydrate formed has no action
whatever upon tlie indicator. If pure stan-
nous chloride is titrated in this way, the
exact amount of combined acid is obtained.

Example.—25 c.c. of a solution of single
muriate of tin = 30 '88 grms. were diluted
to 500 c.c.

25 c.c. required 21'8 c.c. of .^ iodin*

= 8'33 per cent, of Sn.

50 CO. of the diluted solution (= 3088
sample) with phenolphthalein required
19 8 c.c. of normal caustic soda.

1 c.c. normal soda = 0-0365 grm. of HCl.

. 00365 X 19-8 X 100 „_ ., . „„,
• • 57fSa " 23-40 /„ of HCl

*"'*''
free and combined.

8-33 parts of Sn require 5-15 parts of
HCl to form SnCL,.

.-. 23-40 - .->15 = 18 257„ of free HCl.

Stannous Hydrate, Sn(OH),.— Stannous
hydroxide is precipitated as a white powder
on the addition of sodium carbonate to a
stannous salt,

• Chrm. \e<n, vol. liiiL (IS91), p. 249, from ZeitKh.
angfw Chemie.
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SnClj + NajCOs + HjO
= Sn(0H)2 + 2NaCl + COj.

Caustic potash and soda dissolve the pre-

cipitate, but it is insoluble in ammonia. If

the precipitate be boiled with potash it is

resoh-ed into metallic tin and potassium stan-

nate, KjSnOs. In the stannates, tin acts as

an acid.

Stannous hydroxide is a weak base. It

dissolves in acids forming stannous salts.

Stannous Nitrate, Sn(N0s)2.—This. salt is

unkno'ivn in the free state.

Preparation. — A solution of stannous
nitrate is obtained by treating stannous
hydroxide or metallic tin with dilute nitric

acid.

4Sn + IOHNO3
= 4Sn(N03)2 + 3HjO + NH^NOs.

One part of grain bar tin is slowly dissolved

in S parts of nitric acid (32° Tw.) ; the latter

should be free from the lower oxides of nitro-

gen. If the reaction be too violent the tin

forms metastannio acid, which is useless for

mordanting purposes. The solution, which
has a strength of about 60° Tw. , is of a deep
yeUow colour, and deposits a white precipi-

tate on long standing.

Stannous nitrate is used by wooUen dyers
in the jiroduction of cochineal scarlets under
the names, Scarlet spirits, Bowl spirits, &c.

Stannous Oxalate, SnCjO^.— This sub-

stance is formed as a white powder on adding
oxalic acid to stannous chloride solution. In
mordanting wool with the above mixture the
white precipitate which is formed at first,

disappears. Mixtures of tin spirits contain-

ing oxalic acid are sometimes used.

Stannous Oxide, SnO. — Stannous oxide
may be prepared as a black powder by heating
stannous hydroxide in an atmosphere of car-

bon dioxide. When heated in air it takes fire

and oxidises to stannic oxide (SnOj).

Stannous oxide dissolves in acids, forming
stannous salts. Potash and soda dissolve it

with production of stannites.

Staxxic Salts are compounds in which
stannic hydroxide acts as a base. They are

colourless, soluble in water, and have a dis-

agreeable taste. Acid and neutral solutions

form , with ammonium sulphide, a yellow pre-

cipitate of stannic sulphide (SnSj), which is

soluble in alkaline sulphides. Sodium sul-

phate, ammonium nitrate, and most neutral
salts of the alkalies precipitate stannic
hydroxide from the aqueous solutions if not
too acid.

Stannic Acetate, Sn(C2H302)4, is used in

calico printing in the form of a solution pre-

pared b}' mixing concentrated solutions of

stannic chloride and lead acetate. An addi-

tion of 1 part of acetic acid to every 2 parts
of crystallised lead acetate is required to

prevent dissociation on boiling.

Stannic Chloride, SnClj.

Preparation.—Anhjdrous stannic chloride

is formed when a current of chlorine is passe( I

over heated tin. It is a colourless liquid,

which fumes strongl}' in the air, and boils at

114° C. It combines with water with evolu-

tion of heat ; the hj'drates, SnCl* + 3H2O,
SnCli + 5H2O, SnCl< -f SHjO, are known.
On boiling, the solution decomposes with
precipitation of metastannic acid and libera-

tion of hydrochloric acid.

SnCU + 3H3O = HjSnOa -- 4HC1.

On the large scale stannic chloride is pre-

pared by the oxidation of stannous chloride

solutions by means of chlorine or b}- h_\ dro-

ehloric acid and nitric acid or potassium
chlorate.

.SnCla -I- CI2 = SnCU.
SSnClj + 6HC1 -I- 2HNO3

= SSnCU -I- 2N0 + 4HjO.

3SnCl2 -I- 6HC1 -1- KCIO3
= 3SnCl4 -f KCl + 3H2O.

The oxidation by means of potassium
chlorate yields a good product. 10 lbs. of

tin crystals are dissolved in 3^ gallons of

boiling water, and 13 lbs. of hydrochloric

acid (25° Tw. ) are added ; 18 lbs. of potas-

sium chlorate are then added in small quan-
tities at a time. The product will be tur-

bid if too little hydrochloric acid be present.

The liquid has a yellow colour and smells of

chlorine. On cooling, the smell should have
disappeared, otherwise a little stannous
chloride must be added to neutralise the

chlorine. A double salt of stannic chloride

and potassium chloride will crystallise from
the solution if insufficient water be used.

The temperature must not be allowed to rise

too high during the reaction.

Specific
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Stannic chloride is sold in monoclinic cry-
stals, SnCl« + oHoO, or as an aciueous solu-
tion. Tlie tal>le on p. 331 gives the specitic
gravity and strength of solutions of pure
stannic chloride (SnCU + SH^O) at 18°,

according to Gerlach.
Diluted solutions of stannic chloride dis-

sociate on long standing only ; on boiling,
stannic hydroxide is precipitated at once

—

SnCli + 3H„0 = H^SnOj + 4HC1.

Stannic chloride combines with many chlor-
ides, forming crystalline compounds

—

e.g.,

SnClj + 2SClj and SnCIj -I- PCI5. With the
chlorides of the alkali metals it forms crystal-
line double salts.

Stannic chloride is an important mordant
tor silk.

Analysis 0/ Stannic Chloride.—Solutions of
stannic chloride, consisting of stannic chloride
only, or of mixtures of this salt with stannous
chloride, are used under various names. Acids
other than hydrochloric acid, such as sul-

phuric, nitric, and oxalic, are also frequently
present. The liquid known as solution of tin

sold at about 44° Tw., and containing about
8 per cent, of tin, usually consists of stannic
chloride onlj', with a slight excess of hydro-
<:hloric acid and a little nitric acid. If any
stannous chloride is present a drop of the
liquid will produce a white or grey precipitate,

with a solution of mercuric chloride.

Estimation of Tin.—The amount of tin may
be determined by precipitation with zinc, as

already described; or by the following
gravimetric process,which gives very accurate
results :—About 5 grms. of the solution are
diluted with water to 200 c.c. , and, if any
stannous salt be present, a weak solution of

iodine is added, until the liquid is faintly

yellow. A dilute solution of ammonia is now
gradually added, until a faint opalescence
appears; when an excess of a concentrated
sohitiou of sodium sulphate is added. The
li(juid is kept hot on the water bath for one
or two hours, and the somewhat voluminous
precipitate washed two or three times by
decantation. It is then collected on a filter,

thoroughly washed, dried, ignited, and
•weighed as Sn0.j.

150 parts of SnO^ = 118 parts of Sn.

Fret acid is determined in stannic chloride

solutions by means of caustic soda and
plicMolphthalein in the same manner as in

sohitions of stannous chloride. In calculating

the combined acid four equivalents of h3'dro-

chloric acid nnist be taken instead of two.

Besides a chemical analysis, dye trials with
the solution should always be made. The
exact method of dyeing the swatches will

depind upon the purpose for wliich the
m"'''lnnt is required.

Pink Salt, SnCl, + 2NHjCl.—This sub-

atance is a double salt of stannic chloride and

ammonium chloride, which crystallises from
a mixture of tlie salts in aqueous solution.
The salt is stable in the air and soluble in
water. The diluted solution deposits stannic
oxide on boiling; the concentrated solution is

not dissociated by heat.

"Pink salt" was formerly used by calico
printers, but stannic chloride is now generally
used in its stead.

Stannic Hydroxide, HaSnOj—Smnnic acid.

—On the addition of ammonia to a solution of
a stannic salt, or on treating sodium stannate
with an acid, a white precipitate of stainiio
acid is deposited. It is readily soluble in
concentrated hydrochloric and nitric acid,
and also in caustic alkalies. Water dissolves
the substance slightly, the aqueous solution
being acid to litmus. On dissolving stannic
hydroxide in acids stannic salts are formed.
Although in the stannic salts it acts as a
weak base, it has still more pronounced acid
Eroperties. The compounds in which stannic
j'drate acts as an acid are called stannates.
The soluble stannates have an alkaline re-
action, and are decomposed by the carbon
dioxide of the air, stannic l^yiroxide being
precipitated.

MetaslannicAcidiH.iinOs).—This substance
is a white powder, formed by treating tin
with nitric acid and warming the mixture.
Metastannic acid is liable to be formed when-
ever tin is acted on by nitric acid if the acid
be strong or the temperature high, hence
great care is necessary in preparing tin
mordants to prevent the formation of this
substance. Sletastannic acid is devoid of
mordanting proj)erties.

Stannic Nitrate is produced when stannic
hydroxide is dissolved in nitric acid; the
solution coagulates on heating to 50° C.
Stannic Oxalate. Sn(C304)j.—Oxalate of

tin is made by dissolving stannic hydroxide
in oxalic acid solution on the steam bath. It
is soluble in water, the solution becoming
turbid in the air. Stannic oxalate is u.?ed in
calico printing for the production of alizarin
reds, &c.

Stannic Oxide, SnOn, occurs as the mineral
tinstone. It is prepared artificially by roast-
ing tin in the air. Stannic oxide is "a white
amorphous powder which is insoluble in
alkalies and in acids. It forms stannate of
soda on melting with caustic soda.

Stannic Sulphate is formed by dissolving
stannic hydroxide in sulpliuric acid. On
evaporating the solution it is obtained as a
white mass.
Stannic Sulphide, SnSj.—On heating a

mixture of tin filings, sulphur and ammonium
chloride, a crystalline golden-yellow mass is

produced called ** mosaic gold," which con-
sists of stannic sulphide.

Stannic Sulphooyanide. SnlCNS),.

—

Thiocyanaie of tin is obtained by dissolving
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Btannio hydroxide in sulphuric acid, and
treating the solution with barium sulphocy-

anide. The diluted solution can be boiled

without decomposition. Stannic thiocyanate

is employed in calico printing.

Stannate of Soda, Na^SnOj

—

Sodium
stannate, Preparing Salt.

Preparation.—Sodium hydrate and sodium
nitrate are melted together and feathered tin

added with continual stirring. The mixture
deflagrates, becomes white hot, and forms a
mass of sodium stannate. The commercial
product contains sodium carbonate and
chloride ; sodium arsenate and sodium
tungstate are sometimes added to increase

the effect of the salt.

Properties.— Stannate of soda is a white
crystalline solid, soluble in about twice its

weight of cold water. It crystallises with 3,

8, 9, or 10 molecules of water. Sodium
stannate has mild caustic properties. It is

decomposed by the carbon dioxide of the air,

with formation of carbonate of soda and
stannic acid (HoSnOj).

Uses.—Sodium stannate is used as a mordant
in dyeing and printing, the goods being first

impregnated with a solution of the sail and
subsequently passed through dilute sulphuric

acid, hydrated stannic oxide being precipi-

tated on the fibre. The value of sodium
stannate depends upon the amount of tin it

contains ; this varies from 8 to 20 per cent.

Sodium Stannite, Na„SnOj, is prepared by
melting tin with an equal weight of caustic

soda, with constant stirring. A solution of

this substance is used in dj'eing and printing.

Tin Spirits.— The term "Tin spirits" is

applied to tin mordants generally, but more
particularl3' to solutions of stannous salts,

which are employed chiefly in wool dyeing.

"Tin spirits" are prepared, as a rule, by
dj'ers themselves who make the mixtures,

according to the particular formula which
practice has shown to yield certain results.

The introduction of the artificial dyestuffs has

diminished theimportanceof these compounds.
The substances named yellow, orange, scarlet,

amaranth, purple, plum, and piice spirit are

prepared by adding sulphuric acid to stannous

chloride solution, or treating tin with a

mixture of sulphuric and hydrochloric acids.

Red, purple, and aniline spirit, or nitro-

muriate of tin are obtained by dissolving tin

in a mixture of hydrochloric and nitric acid.

They are essentially mixtures of stannous
chloride and nitrate, with more or less

stannic nitrate and chloride. Scarlet finish-

ing spirit contains oxalic acid, and sometimes
tartaric acid also.

Cotton spirits consist for the greater part of

stannic salts. Sodium chloride, ammonium
chloride, sodium nitrate, bisulphate of potash,

and other salts are often added with doubtful
benefit.

Such mordants are used for cotton under
the names oxymuriate oftin, crimson, bancood,
plum, red cotton, purple, and cotton spirits,

pink cutting liquor, &c.

TINCAL V. SoDioM Borate.
TIN CRYSTALS v. Tin (Stannous

Chloride).
TIN RED LIQUOR v. Aluminium Ace-

tate.

TIN SALT V. Tin (Stannous Chloride).
TIN SPIRITS V. Tin (Stannous Chlor-

ide).

TIN STONE V. Tin (Stannic Oxide).

TINTOMETER v. Colorimeters.
TITAN BLUE 3 B and R (H.). Direct

cotton dyes {v. below).

TITAN BROWN 0, Y, R (H.). Mark Y.
Brown powder. Aqueous solution, reddish-

brown ; alcoholic solution, rather redder.

Concentrated HjSO^, bluish-red solution ; on
dilution, brown ppt. , which re-dissolves on
further dilution.

Application.—Direct cotton dyes. Give
yellowish (0) and reddish (Y and R) shade*
on unmordanted cotton.

TITAN COMO G, R, S (H.). Mark R.
Reddish -blue powder, sliglitly soluble in

water ; easily in alcohol with bright blue

colour. Concentrated Ho SO4, bluish - red
solution ; on dilution, bright blue.

Application.—Direct cotton dyes, giving

bright blue shades.

TITAN GREY (H. ). Direct cotton colour.

TITAN NAVY B, R (H.). Mark R.
Violet-black powder, soluble in water with
a violet colour ; slightly soluble in alcohol

with reddish - blue colour. Concentrated
HoSOj, bright blue ; on dilution, reddish-

blue.

Application.— Direct cotton dyes, giving
bluish and reddish navy blues.

TITAN PINK SB (H.). Titan pink.

Brownish - red powder. Aqueous solution,

bright bluish-red, slightly soluble in alcohol
with light red colour. Concentrated HjSO^,
bluish-red ; on dilution, red ppt.

Apj)lication. — A direct cotton colour,

giving bluish-pinks.

TITAN RED FOR WOOL (H.). Reactions
same as Titan Pink.

ApjMcation. — A direct cotton colour.

Specially suitable for wool.

TITAN SCARLET C, S (H. ). Titan scarlet.

Dark red powder. Aqueous solution, yellow-

ish-red ; alcoholic solution, orange. Concen-
trated H2SO4, bluish-red ; on dilution, orange-
red.

Application.—Direct cotton dyes. Mark 0'

dyes yellowish- and Mark 8 bluish-scarlets.

TITAN YELLOW G G, G, R, Y (H.).

Titan yellow R. Brownish - yellow powder.
Aqueous solution, bright yellow; alcoholic

solution, brownish - yellow. Concentrated
HjSO^, orange-red solution; on dilution.
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i<rown ppt., which re-dissolves on further

dilutinn.

Application.—Direct cotton dyes Mark
G O gives greenish-yellowSj R dull reddinh
ypllnws, Y intermediate shades.

TOLAN RED (K.) .\n acid olour.

TOLEDO BLUE V (L.). Direct cotton
coliiur. .\l;iv !"• lixtj with metallic salts.

TOLUENE, TOLUOL, C^Hg. occurs in coal

tar. It is closely allied to l>enzene {qv.).

Its specific gravity is 0-872 at 15' C, and its

boiling point 1 1
1° C.

TOLUIDINE BLUE (B.) (M.) (Ber.).

A thionine colour. Zinc chloride double fait

o/diirulhyl toluthionine. 1888. Dark green
powder. Aqueous solution, blue-violet ; alco-

holic solution, blue. Concentrated H^O^,
yellowish-green solution ; on dilution, blue.

Application.—A ba.sic colour. Dyestaanin-
morilanted cotton blue.

TOLUIDINES, CsH.lCHjiNH,. Three
isomeric toluidinesare kno\VE, which strongly
resemble aniline ; they may be obtained by the
reduction of three different nitro-toluenes.

By the action of nitric acid on toluene, chiefly

ortho- and paranitro- toluene are obtained,
which yield on reduction a mixture of ortho-

and paratoluidine. (i>. also Aniline.)
Orthotoluidint is a colourless oil which boils

at 197^0., and liaa a specific gravity of I '0037

at i.r.

Metatoluidinf is a colourless oil which boils

at 197° C. It occurs in small quantities only
in the commercial products, and has no prac-
tical value owing to its high cost.

Paratoluidine forms colourless crystals,

which melt at 45° C. and boil at 198* C.
Anaiysis.— v. Aniline (Analysis of).

TOLUYLENE BLUE B (0). A basic
induline. 18S9. Brownish -violet powder,
soluble in water with an indigo-blue colour.

Concentrated H3SO4, blue solution ; on dilu-

tion, no change.
Application.—Dyes tannin-mordantetl co/(on

indigo -blue. Will also dye uumordanted

"tOLUYLENE BROWN (0.) (By.). An
a7.o dye.

Naplithionic acid

Toluytenc diamine J>Meia/ihen;/'' ne diamine.
suI/,honic acid S.VftaphcnyUne diamine.

Naphlhumie acid

1889. Black-brown powder. Aqueous solu-

tion, brown ; insoluble in alcohol. Concen-
trated HjSOj, dirty reddish.violet solution

;

on dilution becomes brown.
Application.—A direct cotton colour. Dyea

unmordanted cotton brown.
TOLUYLENE BROWN G (0.) (By.).

An a7.o dye.

Toluyleiu diamine — Fhenylrnf diamine.

18iX). Blackish - brown powder. Aqueous

solution, brown: insoluble in aloohoL Con-
centrated H.SOj, brownish-red solution ; on
dilution b<;coines brtiwn

.AplJication. -A direct cotton colour. Dyea
unnii>nlaiitcd roitoii i>rowii.

TOLUYLENE DIAMINE, C.H, (CH,)
iXUj):. Largely used as a developer in

dyeing with direct cotton dyes. Frequently
called "diamine."'

TOLUYLENE ORANGE G (0., (By.)
(Ber). Ajj azo dye.

. . -Crffotic (irij.

^Metaioluylent diamine sulphtmie
acid.

1888. Yellowish -red powder, with bluish
cast. Aqueous solution, brownish - yellow ;

Concentrated HJjO,. magenta-red solution ;

on dilution, brown ppt.

Application.—A direct cotton colour. Dyes
unmordanted cotton orange.

TOLUYLENE ORANGE R (0.). An
azo dye.

Metatoiuylene diamine nil-

Tolidine<^ pAonic acid.

Metatoiuylene diamine tul-

phonic acid.

1888. Brownish-red powder, giving an oranga
solution in water. Concentrated HjSOj,
brown solution ; on dilution, red ppt.

Application.—As ToLrrLKNK Ok-\ni;e G.
TOLUYLENE ORANGE 2R(0.'. An

azo dye.

Toluylene diamine^^^" "aphthylam ine.

sulphonic acid Betanaphthylamine,

1891. Red powder. Aqueous solution, yel-
lowish-red : alcoholic solution, orange. Con-
centrated UjSO^, bluish-green solution ; on
dilution becomes browni.'ih-roi, then preci-
pitates, and on further dilution re-dissolves.

Application.— v. Toluvlene Or.^nce G.
TOLUYLENE RED >: Xeptral Red.
TOW t: Yi.AX.

TRAGACANTH r. Thickenebs.
TRAM V. Silk (Rekliso).
TRIACETIN .. A(KTiN.
THIAMINE BLACK B,BT(S.C.I.i Direct

cotton blacks, suitable for diazotising and
developing.

TRIPHENYL ROSANILINE f. Spirit
Bl.IE.

TRISULPHON BLUE B, R (.^andoz).

Direct cotton blues.

TRISULPHON BROWN G. G G, and
TRISULPHON VIOLET. Direct cotton
colours.

TRONA '•. Soim-M C.tBBONATK.
TROPAEOLIN D t>. Orange IIL
TROPAEOLIN 6 (C.) v. .Metanil

Yellow.
TROPAEOLIN (C.) ». V»:suKau»

Yellow.
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TROPAEOLIN 00 (C.) v. Or.inge IV.
TROPAEOLIN No. 1 v. Orange I.

TROPAEOLIN No. 2 r. Oka.vge U.
TROPAEOLIN 0. An obsolete azo

aciii orange.

TROPAEOLIN R i\ Resorcik Yellow.
TUNGSTEN. Wo!jyam. W = 184 Tung-

Bteu occurs in combination with iron and
oxygen as the ore Wolframite. The metal is

prepared by heating the trioxide, WO3, with
carbon. It is a bright grey metallic powder,
which burns in air forming the trioxide.

The latter compound dissolves in carbonates
of the alkalies and in ammonia, forming
tungstatfe. If a solution of an alkaline tung-

state be acidified, tungstic acid in the form
of a white precipitate, H2WO4 + HjO, is

thrown down.
Sodium Tungstates.—A number of sodium

poiytungstates are known besides the normal
salt, XajWOi + 2H2O. Sodium tungstate ia

prepared by fusing the mineral Wolframite
with carbonate of soda and lixiviating the

mass, evaporating the extract, and crystal-

lising. The sodium salt crystallises in

rhombic tables, soluble in 4 parts of cold
or in 2 parts of hot water. The aqueous
solution has an alkaline reaction and a bitter

taste.

Soditiin Parattingstate, NaioWijOi, is

prepared similarly to the normal sodium salt

from Wolframite, reMnW04. This sub-

stance crystallises generally with 28 mole-
cules of water.
The tungstates of soda have been success-

fully used in the preparation of uninflam-

mable textile materials, for which purpose it

is especially appropriate, owing to the fact

that the colours are unaffected and the fibres

not attacked.
Attempts have been made to substitute

sodium tungstate for stannate of soda with
doubtful success.

According to Camille Schoen * wool which
has been boiled with tungstate of soda has
very little affinity for acid colours, but will

dye in darker shades with the basic colours

than ordinary wool. Sodium tungstate has
also found application in the weighting of

Bilk, for which purpose, owing to its high
specific gravity, it is well adapted.
When a solution of sodium tungstate and

glue is acidified a peculiar combination is

formed, which has been proposed as a sub-

stance for precipitating on cotton, in order to

animalise the fibre or make it more receptive

to dyes.

Tungstate of Chromium, Grj(W04)j, is

formed by acting on chrome alum with an
alkaline tungstate. Chromiimi tungstate in

the form of a green paste containing about
40 per cent, of dry matter is used as an oxi-

dising agent in aniline black printing.

• Joum. See. Dyert and Col., 1S93, p. 130.

TURKEY-RED OIL. Alizarin oil, Sul-

phated oil, Soluble oil or Olcin.

Preparation.—Sulphuric acid is slowly run
into castor oil with continual agitation during
a period of about eighteen hours. From 20 to

40 parts of sulphuric acid are required for

100 parts of oil. The temperature must be
maintained below 40° C. or a dark and un-
satisfactory product will result. A small
quantity of sulphur dioxide is always evolved,

probably due to the reduction of the sul-

phuric acid by the mucilaginous substances
present, .ifter standing some time a sample
is poured into distilled water, to which has
been added a few drops of ammonia. If it

yield a clear solution the product must be
washed immediately, as decomposition soon
commences. The majs is agitated with a
solution of sodium sulphate or brine to

remove excess of free acid. Eventually the
oil is partially neutralised mth sodium car-

bonate or ammonia and diluted with water
if required. Olive oil and cottonseed iiil

are sometimes substituted for castor oil, but
the resulting product is inferior to the castor-

oil preparation.
Properties.—Turkey -red oil consists for

the greater part of two compounds, one of

which is very soluble in water and consists

of ricinokic sulphate, produced as follows:

—

C18H33O2 . OH + HjSOi
Ricinoleic acid.

= C1SH33O2 . . SO3H + H2O.
Ricinoleic sulphate.

This substance is very stable in the cold, and
forms about two-thirds of the mixture ; it is

soluble in water in all proportions and lathers

like soap.

The water insoluble portion of castorTurkty-
red oil is chiefly free ricinoleic acid, together
with small amounts of unchangel oil. This
portion is soluble in the predominating part
of the mixture. Small quantities of poly-

merised bodies are also probably present.

Ricinoleo-Bulphuric acid is not decomposed
on boiling its aqueous or alkaline solutions,

but on boiling with dilute hydrochloric acid

it is decomposed into sulphuric acid and
ricinoleic acid.

According to Benedikt, castor Tuikey-ied
oil cannot be replaced by other oils, for the

reason that by treating them with sulphuric

acid, saturated hydroxy acids and their sul-

phuric acid ethers are formed, thus (taking

oleic acid as an example)

—

C18H33COOH + HjSO,
Oleic acid.

= Ci8H35(0. SOjH)©,.
OxyBtearic sulpliat«.

The oxystearic sulphate is then decomposed
for the greater part as foUows :

—
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C„H,s(OSO,H)0, + H,0
Oiystearic sulphate.

= C,8H35(OH)Oj + HjS04.
Oxystearic acid.

Consequently Turkey -rod oil from olive,

arachis, cottonseed oil, and oleic acid con-

tains saturated acids, castor Turkey-red oil

consists solely of misaluralnd fatty acids.

Turkey-red oil is not a true sulplionic acid ;

it belongs, according to its wliole behaviour,

to the class of sulphuric ethers. The difier-

ence of constitution is made apparent by the

two following formulae for sulphated oil from
olive oil :

—

I ro so H
C17H3S-.SO3H Ci; H34 -^ (,QQJT^

[COUH l,>-uun

Oxystearic sulphoiiic acid. Oxystearic sulphate.

R. Benedikt* and F. Ulzer have shown
that the soluble part of a Turkey-red oil pro-

duced from olive oil consists principally of

oxystearic sulphate (r.above), whiles Turkey-
red oil from castor oil contains ricinoleic sul-

phate :

—

C„H32(OH)C0OH + HjSO*
Ricinoleic acid.

= CuH,j(0. SOsHjCOOH-i-HjO.
Ricinoleic sulphate.

To show this, the true sulplionic acid of

a liiglier fatty acid was first prepared by an
entirely different method, in order to ascer-

tain whether the compounds belonging to

this group of bodies behaved similarly to the

Turkey-red oil acids soluble in water. The
compound, wliich could not be obtained in

the pure state, is in many respects similar to

the Turkey-red oil acid, but the two are

essentiallj' dillerent from each other in their

behaviour with hjilrochloric acid : the sul-

plionic acid is not decomposed bj' concen-

trated hydrochloric acid, even at a high

tenijierature ; while the acid from olive

Turkey-red oil is easily decomposed, even
by dilute hydrochloric acid, into sulphuric

acid and oxystearic acid.

Ricinoleic acid, CijHssCOHXCOOH), differs

essentially from oleic acid, Ci7H33(COOH),
inasmuch as it contains a hydroxyl group in

addition to the carboxyl group.

When sulphuric acid acts on ricinoleic acid

or triricinolein (castor oil), it does not form
a sulphate by addition, as is believed to be
the case with oleic acid, triolein, &c., but
the H of the hydro.xyl group is replaced by
the group SOjH, a true ellicHfcalion taking

place irith the separation of water, and a iiiOn-

aaiurated compound being formed

:

—
C17H3JCOOH + HjSO*

Oleic acid.

= C,rH34(O.S03H)COOH.
Oxystearic sulphate.

• Jmim. Soc. Dyen and Coi., 1888, p. 41.

C,rH.,s{OH)(COOH) -1- H.SO,
Ricinoleic acid.

= CijH,, (0 . SOsH) COOH + H,0.
Ricinoleic sulphate.

The Turkey-red oil from castor-oil has there-

fore a far greater cauability of oxidation than
the olive lurkey-rea oil, and is consequently
a better mordant than the latter, a fact of

freat imjiortance in dyeing, especially ia

'urkey-red dyeing.

The ricinoleic sulphate may lose its sul-

phuric acid with or withoijt the addition of

water :

—

(1) CirH„(0S0.,H)C00H + HjO
Ricinoleic sulphate.

= Ci7H3s(OH)(COOH) + HjSU,.
Ricinoleic acid.

(2) Ci7H,2(OS03H)COOH -i- 2HjO
Ricinoleic sulphate.

= Ci7Hs3(OH)jCOOH + HjSO,.
Dioxystearic acid.

The decomposition of the ricinoleic sulpliate-

'

proceeds principally according to the tirst

equation and results in the formation of

ricinoleic acid, which is disposed to poly-

merise and oxidise.

According to .luillard and Scheurer-Kest-
ner,* castor Turkey-red oil contains the sul-

phuric etliers of ricinoleic acid and of several

polyricinoleic acids mixed with the products
of their decomposition, among which ricin-

oleic acid predominates. Glycerin is always
present in the commercial oil.

P. Lochtin (I. c. ) considers the ordinary
Turkey-red oil as a mixture of (insufficiently

neutralised) sulphofatty acids and fatty acids;

he ascribes only a subordinate importance to

the sulplio- compounds in Turkey -red oil.

Lochtin prepared an acid ammonium ricin-

oleate having ajiproximately the formula
(NH)4C,8H3,03, C,sHj,Oj, and obtained in

experimental dye trials with this so-called

acid soap, a more even, fuller, and purer
shade than in dyeing with the Turkey-red
oil. The reasons why castor-oil soap (with

soda), now frequently applied instead of

Turkey-red oil, produces inferior results are

to bo found in the fact that tlie solution

of the soap is much more frothy than that

of the neutralised sulphated oil : and chiefl3'

because the dyed material shows the flat

and dirty shade of the alkaline alizarate.

This last fact is explained by tlie suggestion

tliat in mordanting with alumina a water-

proof envelope— ricinoleate of alumina— is

formed externally on the fibre, thus enclos-

ing the nucleus of alkali soap. As ^ood
results as with Turkey-red oil were obtained

with the soap solution by modifying in tho
first place the method of clearing, which was
continued (after boiling under pressure) with
weak solutions of the lime salts (gypsum,

Joum. Soc. Dyen and Col., 1891, p. 60.
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calcium chloride, calcium nitrate, &o. ) ; in

order to avoid the injurious influence of the

soda as much as possible, Lochtiu added sul-

phuric acid so as to neutralise one-half to

three-fourths of the alkali present (which
did ni't separate the fatty acid from the solu-

tion). He further prepared the above-men-
tioned arainoniacal oil soap, and found that
material oiled with this soap contains little

alkali after drying, and in the alkaline

clearing produces results not inferior to those
obtained with Turkey-red oil. There is some
diflerence between the Turkey-red oil and
the acid soap. The material prepared mth
ammoniacal Turkey-red oil shows au acid

reaction after drying, the ammonium salt

being decomposed and the sulpho-fatty acid
producing sulphuric acid; while, on the other
hand, the material oiled with the ammoniacal
oil soap shows, after drying, a neutral or
faintl3' alkaline reaction.

Turkey-red oil is heavier than water ; it is

verj' soluble in water, forming a solution

with an acid reaction, and is precipitated

unchanged by sodium sulphate. If allowed
to stand for several days in contact with
water at the ordinary temperature it does
not decompose at all ; hence it is more stable

than generally supposed. On boiling with
twice its weight of water it becomes milky at

first, but subsequently separates completely
into an aqueous liquid, and an oil which floats

at the top. The supernatant liquid is entirely

free from mineral acid ; all the latter being
in the aqueous laj'er.

When Turkey-red oil is dissolved in ether,

and water is added to the etherial solution,

the latter becomes milky and gives a white
precipitate. This reaction has been attributed

to a decomposition of the substance dissolved

by the ether ; but, on the addition of more
water, the precipitate re-dissolves, forming a
clear 33'rupy liquid, which, on addition of

sulphate of soda, yields the unchanged sul-

p hated fatty acid, while the ether contains
II on-sulphated fatty acid.

Scheurer-Kestner is of opinion that the sul-

phated compound, when dissolved in water,
exists in the hydrated state, containing 16 '4

per cent, of water. Dehydration takes place
^vhen it is dissolved in ether, and, on addi-

tion of water, an insoluble anhj'drous com-
pound is precipitated at first, which, however,
becomes soluble by hydration. Turkey-red
oil, as it comes into commerce, or as it is

obtained by tlie previous method, is, ac-

cording to this author, always hydrated.
The non-sulphated portion is very acid and

must be t ither ricinoleic acid or a polymerised
derivative. It is lighter than , and insoluble in

water, is free from the elements of sulphuric

acid, is easily soluble in caustic soda, and is

precipitated without alteration by sulphuric
acid. The other part of the oil is heavier

than water, in which, however, it dissolves,

giving a perfectly clear solution without
fluorescence. Fluorescence only exists when
the soluble and insoluble oil are re-united;

in this case the light oil dissolves in the other,

and communicates this property to it. The
soluble oil contains the elements of sulphuric

acid in the proportion corresponding to 8 '5

per cent SO3. It dissolves in caustic soda,

and is precipitated by sulphuric acid without
alteration. It is strongly hydrated, and
when dehydrated at a gentle heat it thickens
until it acquires about the consistency of wax.
Precipitated from its aqueous solution by
sulphate of soda, it is combined with 30 to 40
per cent, water, which it gradually loses on
being heated to 75° C. ; towards 80° C. it

colours slightly, becomes turbid, and loses 5
to 6 per cent, more water. A solution of the

water-soluble sulphated oil in water, although
stable at the ordinary temperature, decom-
poses within a few hours at 80° C, while the
light oil is not aflected by heat.

As to the brightening properties of the two
substances, they are remarkable for their

difference ; for whilst the insoluble oil imparts
to alizarin pink a crimson, the soluble oil

gives it a yellow shade.
The percentage of unmodified oil depends

both on the temperature and on the quantity
of acid which have been employed in sul-

phating. On the large scale, the amount of

acid used never suffices to sulphonate the
whole quantity of castor oil, a large excess
being required to attain this end. Theoreti-
cally, nearly 1 part of sulphuric is required
for 3 parts castor oil ; and this ma}' be
fui'ther reduced by one-third, since one-third
of the product is not sulphated. But in

practice, even smaller quantities of sulphurio
acid are used, and a considerable amount of

what is used is not taken up in the process.

From our present knowledge on the subject,

we may consider the commercial Turkey-red
oil as a mixture of ricinoleic sulphate, ricin-

oleic acid, and unmodified castor oil; possibly
products of polymerisation, sulphated gly-

cerin ethers, dioxystearic acid, and other
compounds are also present.

Uses.—Turkey-red oil is used in Turkey-red
(alizarin red) dyeing, as a mordant for basic

colours in cotton dyeing, for preparing calico

before printing, and in the finishing of cotton
goods. Its alkaline solution acts like a soap
and is sometimes used as such.

The Examination and Analysis of Turkey

-

red Oil.—A good sample should not show any
appearance of oily drops on diluting with ten
times its volume of tepid water, even after

standing some hours. No turbidity ought to
appear on diluting the oil with a considerable
amount of aqueous ammonia. A turbidity
indicates the presence of solid fats, and proves
that in the manufacture of the article either

22
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very impure castor oil or other crude oils

(rape, sesame, cottonseed, olive, and train

oils), or mixtures of these have been used, all

of which contfiin palmitiii and stearin.

An alcoholic solution of Turkey-red oil is

the more turbid, the more unaltered oil it

contains.
Estimation of Total Fatty Matter.—This

determination is of considerable importance,

and is carried out by Breinl * as follows :—

A

flask of 200 c.c. capacity, having a long neck
and graduated to ,% c.c, is required. 30
grms. of the sample are accurately weighed
off and washed into the flask with hot water,

the volume made up to about 100 c.c, then
25 c.c. of sulphuric acid of specific gravity

1 '56 are added, and the mixture heated to

boiling, with frequent shaking until the fatty

matter forms a clear and transparent layer.

A hot concentrated solution of common salt

is next added in small portions until the

separated layer of fat rises above the lower-

most mark. After cooling, the volume is

read off, the number of c. c. multiplied by 3

corresponds to the percentage of total fatty

matter.

J. A. Wilson + has devised the following

method for estimating the total fatty matter

:

—10 c.c. of saturated salt solution are run
into a globular separator, and 5 to 6 grms. of

the sample poured into the separator. About
5 c.c. HCl (1:1) are then added, and the

whole thoroughly agitated with 26 c.c. ether ;

the acid solution is run off and again treated

in another separator with 25 c.c. more ether,

and after separating from the aqueous layer it

is added to the first ether extract. The ether

is then evaporated and the fatty matter in the

flask dried by blowing air through for about
ten minutes. 30 c.c. of absolute alcohol are

then added, the solution agitated and allowed
to stand for a short time, poured through a dry
filter, the residue in the flask washed three

times with alcohol, and all received through
the filter into a tared flask ; the alcohol is

evaporated and the fatty acids dried on the

water-bath about an hour, whilst a current of

air is passed through the flask. The residue

is then weighed and the percentage calcu-

lated.

Neutral Fat.—Benedikt and Lewkowitscht
proceed as follows :—About 30 grms. of the

sample are dissolved in 50 c.c. of water, 20
c.c. of ammonia and 30 c.c. of glycerin are

added, and the mixture exhausted with ether

twice, using 100 c.c. each time. Theetherial
solution is freed from small quantities of dis-

solved soap by washing with water, and
transferred to a tared wide-mouthed flask.

After evaporating the ether, the residue is

dried at first on the wat«r-l>ath, then in an
air-bath at 100° C, and weighed.

• Joum. Soc. Chtm. Indutlry, 18S9, p. 673.

t Ibid., Jan., 1891. I Oil>, Fait, and Waxu.

SolMe Fatty Acids [Svlphonaled Fattff

Acids).—About 10 grms. of the oil are dis-

solved in a stoppered lx)ttlc in 25 c.c. of
water, 25 c.c. of fuming hydrochloric ar«
added, and the bottle is heated in an oil-bath

to 140' C. for one hour. Water is added after

cooling, the mixture transferred to a beaker,
and the fatty layer filtered off through a
moistened filter, and the fat washed with hot
water into a 250 c.c. flask. After cooling, the
liquid is run through a dry filter to eliminate
any particles of fat, tuad 208 c.c. of the
filtrate treated with barium chloride. From
the amount thus found, after multiplying by
five-fourths, the quantity of sulphuric acid,

as determined in the following test (see

below), is subtracted, and the difference cal-

culated to ricinoleic acid, 80 parts of S0„
corresponding to 378 parts of ricinoleo-

sulphurie acid, CisHjjOj. . SO,H. The
molecular weight of hydroxystearo-sulphurio
acid being 380, the calculation will remain
the same, even if other oils were used in the
preparation of the Turk«y-red oil.

Sulphuric Acid.—The quantity of sulphorio
acid present in the form of ammonium or
sodium sulphate, is found by dissolving a
weighed quantity of the sample in ether,

and shaking it several times with a few c.c
of saturated salt sohrtion (free from sulphate).

The whole of the washings are united, diluted,

filtered, and the filtrate precipitated with
barium chloride.

Ammonia and Caustic Soda.—10 grms. of

the sample are dissolved in a little ether, and
extracted four times with dilute sulphuric

acid (1 :6), using 5 c.c. each time.

For the determination of ammonia the acid
liquors are distilled with caustic potash, and
the vapours absorbed in a measured quantity
of standard acid: after titrating back the
excess of acid, nte amount of ammonia is

calculated.

For the estimation of caustic soda the acid
liquors are concentrated in a platinum dish on
the water-bath, and the excess of sulphuric
acid driven off by heating on the sand bath

;

the residue is mixed with ammonium sulphate,

ignited, and the residue of sodium sulphate

Iron is determined, according to Emde,*
by shaking up a quantity of the oil in a
graduated cylinder with dilute sulphuric

acid. A few drops of potassium fcrrocyanide
are adderl, and the whole shaken up with a
little ether. The oil dissolves in the ether,

and forms a sharply-defined layer on the
water. If iron be present, a more or less

dense layer of Prussian blue, containing all

the iron, will appear at the line of contact of

the two liquids. If in comparative tests the
same quantities of oil, water, acid, and
potassium fcrrocyanide be used, the density

• Joum. Soc 0um. /nd., 1888, p. 6M.
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of the coloration will show roughly the
amount of iron present. For accurate deter-
minatioua the iron is precipitated with
ammonia as hydrate, and weighed as ferric

oxide.

The aah may be estimated by burning a
quantity of the oil at a low temperature in a
platinum basin, and weighing the residue.
The amount ranges from O'l to 0'3 per
cent.

Bensemann recommends taking the melting
point of the fatty acids, after treating the oil

with dilute hydrochloric acid, shaking out
with ether, washing out the excess of hydro-
chloric acid, evaporating off the ether, and
drying the residue, wliich consists of fatty
acids and unaltered oil. This gives a good
idea as to the nature of the oils used for

manufacturing the Turkey-red oil, even if

mixtures are present. Thus the melting
point of the mixture of fatty acids from
cottonseed oil lies between 42 to 43° C. , from
olive oil 26 to 27° C. , from rape oil 21 to 22° C.

;

whilst the castor-oil acid remains liquid
below 0° C.

The fatty acids from Turkey-red oil made
from pure castor oil, give a clear solution,
even after considerable dilution with alcohol.

But a mass of fatty acids separated from other
oils yields with alcohol a turbid solution,
ultimately separating into drops of oil on
the surface, consisting of unchanged tri-

glycerides.

A dyeing trial may be made by treating
two similar pieces of cotton with a 5 per cent,
solution of the sample and with a standard oil

of similar strength for half an hour. After
drying, mordanting with alum, and dyeing
with alizarin (blue shade) or printing with
steam red, the samples are brightened and
finished as usual.

TURMERIC — Origin. — This dyestuff,
which has also been called Indian saffron,
is the tuber or imderground stem of the
Aniommn curcuma, or of various species of
Curcuma, chiefly Ourcuma tinctoria, a plant
which grows chiefly in India, China, Japan,
and the East Indies. It has been employed
is a dyestufif for several hundred years.
Two principal varieties are distinguished

—

viz., Rotunda and Longa, the former being
potato-shaped masses, and the latter having
an irregular spindle-shaped appearance.
Externally the tubers are drab or yellowish-
grey in colour, but internally they are deep
yellow or brownish-orange.
When ground, turmeric forms a light,

bulky, resinous powder, which possesses a
powerful aromatic smell and taste; and, in
addition to its use as a dyestuff, it is largely
used as a condiment in curries, &;c. The
roots, particularly when ground, should be
stored in a dry place, since if moist, the colour-
ing matter is somewhat rapidly destroyed.

Colouring Matter.—The colouring matter
of turmeric is almost insoluble in cold water,

but dissolves slowly in hot water. It is

easily soluble in alcohol, ether, or alkaline

solutions. It was first isolated in a pure
state by Vogel and Pelletier, who named it

Curcumin; but its exact composition is un-
certain, being variously stated as follows :

—

CioHioOa (Daiibe), CijHijOj {Oajewsky),

Cu^ifii [Jackson) ; while the latest observers

(Ciamician and Silber) assign to it the formula

CigH^OjlO.CHala [Ber., 1897, vol. xxx.,

p. 182).

It may be prepared by digesting the ground
roots with carbon bisulphide to remove
turmeric oil and resinous and other im-

purities, and then extracting the -colouring

matter by means of a dilute solution of

caustic soda. The dark brown alkaline

liquid, on neutralisation with hydrochloric

acid, yields a yellow precipitate of impure
curcumin, which is dried and crystallised

from ether. It forms pale yellow prismatic
crystals, wliich melt at 178° C.

Turmeric oil is an unsaponifiable oil,

existing in turmeric to the extent of about
10 per cent, of its weight. Its composi-
tion is uncertain, but on oxidation it yields,

amongst other products, terephthalic acid,

CeH4(COOH)2, a derivative of benzene.

Turmeric is extremely sensitive to alkalies,

which impart to it a deep reddish-brown
colour. Paper saturated with an alcoholic

solution of turmeric and dried, is frequently
employed in testing liquids for the presence
of alkalies, which cause it to turn brown.
The most characteristic reaction of turmeric

is that with boric acid. A piece of filter

paper is immersed in the solution in which
turmeric is suspected and then dried at a
gentle heat. It is then moistened with borio

acid solution and again dried, when it accjuires

a brownish-red colour, which is turned green
on addition of a trace of caustic soda.

Application of Turmeric.—Turmeric dyes
all fibres without the aid of a mordant, and
is thus one of the very few natural substantive
dyes. It is still employed in dj'eing com-
pound shades on wool, usually in conjunction

with orchil and indigo extract, but frequently
also along with acid coal-tar dyes. It ia

rarely used on silk.

TURMERINE (Br.S.)t>. Thiazoi, Yellow.
TURNBULL'S BLUE v. Prussian Blue.
TURPENTINE. Oil of turpentine is used

by printers in mixing many colours, to pre-

vent frothing or "flurrying," and give uni-

formity of composition. The most frequent
adulterants are petroleum oils. These oils at

once lower the boiling point very consider-

ably, the normal boiling point being 160° C.

By fractionating the product distilling over
below 160° C, and determining its specific

gravity, which will, in case petroleum or
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hale naphthas have been added, be lower
than that of turpentine, and bj' testing its

behaviour towards chlorine and nitric acid,

the presence of petroleum oils may be
detected. The specific gravity of oil of

turpentine is 0'890. If petroleum oils were
present the specific gravity of the turpentine
would be reduced, as the specific gravity of

the adulterants does not exceed 0710. The
residue on evaporation of a small quantity of

turpentine on a watch-glass should not bo
oily.

Turpentine is also used for mixing with
albumen and for cleaning machines.
TUSSOR V. Silk.

TWADDELL'S HYDROMETER t.. Hy-
DROMF.rER,

TYRALIN V. RosoLAic.

TYRIAN PURPLE. The date of the dis-

covery of this substance is uncertain, but
Pliny, who describes and often refers to it,

gives the approximate time as 1400 B.C.,
" when Minos reigned in Crete."

Tj'rian, or Laconian, purple was obtained
from certain shellfish which attach themselves
to rocks on the sea coast between low and
high watermarks.

Several varieties of shellfish appear to have
been used, the two most valued oeing known
as Buccinum and Purpura. The secret of

the method of producing the colour wsls

jealously guarded by the few who were initi-

ated, but appears to have been somewhat as

follows :—The colour-producing liquid exists

in certain glands in a colourless condition,

and these being extracted were laid in salt

for a few days. The glands were then
macerated to a pulp, and boiled gently in a
leaden vessel for several days, the impurities
which rose to the surface being skimmed off

from time to time. Wool could then be dyed
in this liquid, the colour being intensified by
subsequent exposure to light. Wool dyed
with Tyrian purple was very costly, 1 lb.

weight being worth £40 of our money.
The particular shade of purple obtained,

depended upon the way in which the dye
was prepared, that most closely resembling
amethyst being esteemed above all others.

From an early date, however, other dyestuffs

were used in conjunction with the shellfish

purple with the twofold object of modifying
and cheapening the colour. In this connec-
tion we find the first mention of orchil, the
fiicus marinus referred to bj' Pliny, probably
being a purple dye obtained from such liclien.

Kermes {Coccus ilicis) and alkanet root

{A iichusa linctoria) were also made use of for

this purpose.
All knowledge of the method of producing

Tyrian purple appears to have entirely dis-

appeared between 1100 and 1200 a.d., and it

remained a lost art throughout the Middle
Ages. It was re-discovert by an English

chemist (Cole), who found, about the end of

the seventeenth century, certain shellfish oa
the coast of Somersetshire which were capable
of yielding a purple colour. These were
afterwards shown to be Buccinum. The only
use made of the colour at this time was for

marking linen, and Cole's process, which is

described in vol. xv. of the Phil. Trans, of

the Royal Society, 1685, was simply to paint

the linen with the colourless liquid from the
glands before referred to, and then expose to

sunlight. A remarkable series of colour

changes then occur. "The letters or marks
will presentlj' appear of a pleasant green
colour, and in a few moments will change to

a full sea-green, after which it will alter to a
watchet blue ; from that, in a little time
more, it will be of a purplish-red, after which,
in an hour or two, it will develop into a very
deep purple, beyond which the sun can do no
more."
The matter was further investigated by the

French chemist, Rt^aumur, who in the main
corroborated Cole's results, and a full account
of his interesting experiments is given in the
Memoirs de CAcademie Royale des Scienca,

&c., Paris, 1711. Twentj' years later Duhamel
found the purpura in great abundance on the

coast of Provence, and also succeeded in pro-

ducing the purple (Ihid., 1736).

Bancroft, from whose Philosophy of Per-
manent Colours, London, 1813, most of the
above notes are taken, also made very origi-

nal experiments in 1803, and proved that

light was the essential agent in developing
the colour changes described by Cole, the
purple being readily produced in va^uo under
the action of strong sunlight.

There is little doubt that the purple pro-

duced by Colo, Reaumur, Duhamel, and
Bancroft was identical with the old Tyrian
purple, but its re-discovery did not lead to

its re-introduction into the dyeing industry,

because the use of the much cheaper and more
easily obtainable orchil had become general.

Colours closely allied to, if not identical

with, Tyrian purple are still in use amongst
certain coast tribes in .South America, and
possibly other countries.

The chemical composition of Tyrian purple
has never been determined, but it is not im-

prolmble that it is allied to the alloxan of

Liebig and Wiihler, which is produced by
the action of nitric acid upon uric acid.

When treated with ammonia, alloxan pro-

duces a beautiful purple colour known as

murexide, whicli in 1855-56 was largely em-
ployed in calico printing. Its discovery was,

however, too late to be of much practical use,

and the introduction of tlic coal-tar dyes a

few years later led to its entire abandonment.
During the time it was in use, the large

?[uantitics of uric acid required in its mauu-
acture were obtained from Peruvian guauo.
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U
UNION BLACK B, 2 B (B.). Direct

jotton colours, specially suitable for wool-
cotton unions.

UNION BLACK S (C). Direct cotton
colour, .specially suitable for wool - cotton
unions.

UNION FAST CLARET (Lev.) v. Orchil
Ked a.
UNSAPONIFIABLE MATTER DETER-

MINATION V. Lubricating Oils (Analysis
OF).

URANIA BLUE (D.). 1896. Bluish-violet

powder, with bronzy lustre. Aqueous solu-

tion, blue. In concentrated H.,S04, brownish-
green solution ; on dilution, blue solution.

Application.—An acid colour. Dyes wool
and silh blue from an acid bath.

URANIN (B.) (Ber.) (L.) (M.) (Br.S.) v.

FlI'ORESCEIK.

URANIUM, U = 239. This metal occurs
in various minerals in the form of oxide,
pitchblende, UOj, 2UO3, being one of the
Tiiost important. In many respects uranium
resembles chromium. The metal itself is of

only minor importance. The salts of uranium
are poisonous.

Uranium acetate, U02(C2H302)a . 2H2O,
is made by gently heating the nitrate of

the metal, and treating the residue with
acetic acid at a moderate temperature, and
erj'stallising.

'Uranium nitrate, U02(N03)j . 6H2O,
uccurs in the form of 3'ellow rhombic crystals.

It is prepared by dissolving the oxides of
uranium in nitric acid. Its use as a mordant
in calico printing has been suggested.
Uranium sulphate, U (804)2 + 8HjO, has

been suggested as a mordant for wool.
W. M. Gardner,* who has experimented

with this salt (which crystallises in rhombic
crystals of a green colour), finds that with
alizarin' red, fine grey shades may be ob-
tained.

URINE is secreted b}' the kidneys from
the arterial blood ; it contains in solution a
part of the nitrogenous waste of the animal

organism in the form of urea CO
-j fTTi^ and

uric arid (C5H5N4O3), together with varying
quantities of other similar substances, fatty
acids in combination with alkalies, the chlor-

ides, sulphates, and phosphates of calcium
and magnesium, &c. Fresh normal urine
has a slight acid reaction, owing to the pre-
sence of monosodium hydrogen phosphate.
By putrefaction or fermentation the urea is

converted into ammonium carbonate,ammonia
being slowly evolved, as is evident from the
smell of putrid urine.

C0{^H2,,3^,^,,|0NH,

'Joum. Soc. Dyers and Col., 1890, p. 39.

The action of urine in washing wool is

I
chiefly due to this ammonium carbonate,

which has a mild alkaline character. How-
ever, the fatty and albuminous substances,

together with the small amount of ammonium
phosphate found in urine, may exert some
influence. At present urine is not used to

such a large extent as formerly, because sub-

stitutes have been found which are more
regular in composition and pleasanter to

work with, especially ammonia and ammo-
nium carbonate. The human urine only is

used. It is employed in wool washing, in

the manufacture of orchil and cudbear, in

the preparation of indigo-vats, and as a fixing

agent for aluminium mordants.
Urine substitutes usually consist of cry-

stals of sodium carbonate in a fine state of

division. The product which appears in the
market in the form of loose lumps contains

more or less sodium sulphate and chloride,

and often a little soap. The following an-

alyses by Laycook serve to show their general

composition :

—
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the cups from the ordinary English oak,

being from 1 to IJ inches in diameter. In
colour they are dral), and contain 25 to 35
pur cent, tannin, Imt are little used in dyeing.

VALPARAISO WEED r. Ok. iiii,,

"

VALUATION OF COAL-TAR COLOURS
e. Coai.-Tar Colours.
VANADATE OF AMMONIUM v.

Am.monum M etavanadate.
VANDUARA SILK v. Silk (Artificial).

VAT RED PASTE (H.). An acid dye,
intended to replace barwood as a bottom
colour fur indigo vat blue.

VEGETABLE PARCHMENT v. Cotton
(Action of Acids on Ceixulose).
VENETIAN LAKE r. Redwoods

' VENTILAGO MADRASPATANA. This,

a native Indian dye of some importance, is

known under the various names of " onra!-

patii," " pilti," and " lokandi." It is a large

climbing shrub belonging to Rhamnace*.
According to A. G. Perkin* it contains a new
colouring matter, which dyes in conjunction
with mordants, yielding shades similar to,

but bluer than, those produced by camwood.
VERDIGRIS V. CopiKK Acetates.
VESUVINE (M.)(B.)r. Bismarck Brown.
VESUVINE B (B.). ManchesUr hrou-n

EE(C.) (Lev.), Manchester brown PS (C),
Bismarck- hroini T (D. & H.). An azo dye.

diamine ^-Metaioluylent diamine.

1878. Dark brown powder. Aqueous and
alcoholic solution, reddish-brown. Con-
centrated H.,SOj, dark brown solution on
dilution.

A/iplicniinn.—v. BiSMARCK Brown.
VICTORIA BLACK B (By.). An azo dye.

Sviphaitilic acid azo Dioxynaplithalint
a-naplithylamine sxdphottic acid «S'.

1889. Black powders. Aqueous solution,

dark red-violet. Concentrated HjSOi, moss-

frecn .solution; on dilution becomes greenish-

lue, tlien bluish-red.

Application.—An acid dye. Dyes loool

blaek.

VICTORIA BLACK G, 3 G, and VIC-
TORIA BLUE BLACK are similar colours.

VICTORIA BLUE B (B.) (S. C. L).

A di|ilieiiyliia]i)\tliyi earbinol derivative.
J/i/ilroclili>n'(f< of phenyl tetramelhyl triamido
al)iha-naiilitl,yldiphenylcarhinol. 1883. Brown-
biiPM/.y crv.'ilalliuo jmwder. Soluble in water
or alcohol with a reddish-blue colour. Con-
centrated H.^S( )j, yellow ; on dilution, yellow,
then green, and finally blue.

Application.—A basic dye. Dyes tannin-
mordanted cotton blue. Dj'e wool and silk

best from an acid bath.

• " The Colonrinj? PriiiclpleB of Ventilago Madrau-
palana," TraiM. Chem. Sec, 1894, p. 923.

VICTORIA BLUE B S (B.) (S.C.L). In-
soluble in water, soluhle in alcohol. H^SOj
reactions as above.

VICTORIA BLUE R (B.) (S.C.I ). Xew
Victoria blue (By.). Hydrochloride oj ethyl
tetramelhyl triamido alpha-napluhyldiphenyl
carbinol. 1892. Blue powder, soluble in hot
water or alcohol with a blue colour. Con-
centrated H5SO4, brownish-yellow solution

;

on dilution V)Ccomes green.
Application.—As victoria Blce B.
VICTORIA BLUE 4 R (B.) (S. C. I).

Hydrochluride of phenylpentameihyl triamido
alpha - naphth/ydiphcnyl carbinol. 1&83.
Bronzy glistening powder, soluble in

water or alcohol with a bluish-red colour.
Concentrated HjSO^, yellowish-brown colour;
on dilution green, then blue.

Application.—As Victoria Blue B.
VICTORIA GREEN 8 B (B.). New fast

green 2 B, 3 />' (S. C. I.). A triphenyl-
melhane derivative. Hydrochloride or ztnc
double salt of tetra-methyldiamido-dichlor
triphenyl carbinol. 1883. Metallic green
crystalline powder. Soluble in hot water or
alcohol with a greenish-blue colour. Con-
centrated HoSOj, yellow solution; on dilution,
reddish-yellow, then yellowish-green.

Application.—A basic colour. Dj'es wool
or tannin-mordanted cotton bluish-green.

VICTORIA ORANGE. An obsolete nitro
acid dve.

VICTORIA RED. BenzopurpurinA: llh&a
been soUl inidcr this name.
VICTORIA RUBINE (M.) v. Fasi

Red D.

VICTORIA RUBINE (M.). An acid
red dvi'.

VICTORIA VIOLET 4 B S (M.). A
reduction product of chromotrope. 1891.

Greyish-green powder. Aqueous solution,
dark violet; alcoholic solution, blue-violet.

Concentrated H2SO4, bluish-red solution ; on
dilution, yellowish-red precipitate.

Ajijiliciilion.—An acid dye producing blue-
violet sh.adcs on wool.

VICTORIA VIOLET 8 B S (M.). A
similar compound.
VICTORIA YELLOW. English yellow,

Anilim oraiiyc, SaJf'ro7i substitute. A nitro
compound. Potassium or ammonium sails oJ
dinitro o-cresol and dinitro pcresol. 18(59.

Reddish-yellow powder, soluble in water with
an orange-yellow colour Concentrated
H2SO4, light yellow solution.

Application.—Used for colouring butter,

margarine, liqueurs, i^c.

VICTORIA YELLOW EXTRA, con-
centrated (M.) r. Mktanil Yellow.
VINASSE f. Potassium Carbon.\tk (Com-

MKUCIAI. PUKI-AKATION).

VINEGAR f. .\CETic Acid.

VIOLAMINE B (M.) r. Fast Acid Violkt
B (M.). Similar to V101..AMINE U,
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VIOLAMINE G (M.). Acid rosamine A
(M. ). Allied to the eosins. Sodium sail of
dimethyl m-amido phenolphtlialein sidphonic

acid. 1891. Bright red powder. Aqueous
solution, yeUowish-red ; slightly soluble in

alcohol. Concentrated H2SO4, brownish-

yellow solution ; on dilution, red-brown solu-

tion, then red precipitate.

Application.—An acid colour, dyeing wool

and silk red.

VIOLAMINE R (M.) v. Fast Aoid Violet
A, 2 R.

VIOLAMINE 2R (M.) v. Fast Acid
Violet R.
VIOLANILINE v. Indulinb.
VIOLEINE V. RosoLAN.
VIOLET 5 B (By.) v. Methyl Violet 6 B.

VIOLET 6B (Ber.) f. Methyl Violet 6B.

VIOLET C (P.) V. Crystal Violet.

VIOLET R, 2 R (Mo.) v. Hofmann's
Violet.
VIOLET 4RN (S.C.L) v. Hofmann's

Violet.
VIOLET 5R (By.) v. Hofmann's Violet.

VIOLET BLACK (B.). An azo dye.

a-naphthylamine.
ParophenyUne <<i«™»<<..„„p^«/,o; ...aphonic

acid N W.

1887. Bronzy glistening powder, soluble in

water with a brownish-red colour. Concen-
trated H5SO4, blue solution ; on dilution,

violet precipitate.

Application.—A direct cotton dye. Dyes
unraordanted cottcm or wool violet-black.

VIRGINIA CREEPER (Ampelopsis hede-

racta) contains a red dye which has not been
investigated.

VIRIDINE. An obsolete basic green.

VISCOSE V. Cotton (Cellulose Thio-
CAREOXATE).
VISCOSE SILK V. Silk (Artificial).

VISCOSITY V. Lubricating Oils (An-
alysis of).

VISCOMETER v. Viscosity.

VULCANITE V. Cotton (Action of Nitric
Acid on Cellulose).

w
WATER. The quality of water used for

washing, scouring, bleaching, and dyeing
purposes is a matter of the greatest import-
ance, the use of unsuitable water in such
operations frequently resulting in faulty
work. Goods are often damaged to a greater
or less extent from no other cause, and yet,
in many instances, because the water hap-
pens to "be bright and clear, it is not suspected
of causing the mischief.

Pure water is a transparent, tasteless, in-

odorous liquid ; colourless when seen in thin
layers, but in deep masses it varies from

a pale greenish-blue to a deep blue tint.

Under ordinary barometric pressure, water
boils at the sea-Ievel at 100° C. and freezes at
CO. According to the thermometer which
is commonly used in England (Fahrenheit's)
the boiling point of water is 212° and the
freezing point 32°. Since the boiling point
of a liquid is dependent upon the pressure
exerted upon its surface, the temperature of
the water in a steam boiler is higher tlian
100° C. in proportion to the pressure of steam
therein. With a pressure of 50 lbs. per
square inch, for example, the temperature of
the water is 138° C.
Water containing matter in solution boils

under the ordinary pressure at a higher tem-
perature than pure water. A saturated
solution of common salt boils at 109° C,
whilst a saturated solution of calcium chloride
boils at 180° C. The amount of added matter
present in solutions used in dyeing operations
is, as a rule, too small to have any practical
eiiect upon the boiling point of the solution.

Where dye-vessels are lieated by open steam
pipes, the liquid may appear to be in violent
ebulition and still have a temperature of
several degrees below 100° C.
Water, when heated from 0° to 4°C., con-

tracts in volume, thus forming a striking
exception to the almost universal law that
bodies expand on heating and contract on
cooling. When heated above 4°C. water
gradually expands in volume until it reaches
100° C. when it passes off as steam. At 4° C,
therefore, water attains its maximum density.
In other words, a given volume of water at
4° C. weighs more than at any other tempera-
ture. 10,000 volumes of water measured at
4° C. become rather more than 10,001 volumes
atO°C., and about 10,440 at 100° C. When
water freezes it undergoes a sudden expan-
sion, equal to about one-tenth of its volume.
The force thus exerted is very great, the
bursting of water pipes by frost being due to
this cause.

Water is 815 times heavier than air. One
gallon of pure water weighs exactly 10 lbs.

or 70,000 grains. The solvent properties of
water are very great—greater, in fact, than
those of any other liquid. Its solvent powers
vary ; some substances dissolve in mere traces,

while in otlier cases a greater weight of solid

matter is present than solvent. As a rule,

the solubility of a substance increases with
increase of temperature. Tlie exceptions,
comparatively speaking, are very few, cal-

cium hydrate and sulphate being, perhaps,
the most famQiar examples. Otlier salts,

alum for example, are exceedingly soluble in

boiling water, and only slightly soluble in

the cold. Others again, such as common
salt, are almost equally soluble in hot and
in cold water.

The following table shows the solubility of
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some familiar substances in cold and boiling

water •

—

Amount of Scbstance dissolved bv 1000
Parts Water (grnis. per litre).
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possess of forming insoluble compounds with

soaps.

Calcium and magnesium sulphates are

soluble in pure water, but the carbonates

(except in very small proportions) are only

soluble in water containing carbonic acid.

The rain as it falls contains a small quantity

of carbonic acid ; it acquires a further quan-

tity from decaying vegetable matters in the

soil, but a much greater amount from sub-

terranean sources. When water is so highly

charged with saline matter that it is unlit for

either domestic or technical purposes it is

commonly termed a mineral water, of which
there are numerous kinds.

River water is composed of a mixture of

rain, surface water, and spring water. It

also frequently contains more or less drainage

water from towns and villages, as well as

numerous impurities from various works and
factories. River water contains, as a rule,

much less dissolved matter than spring and
well water, due principally to the admixture
of surface water, which often contains very
little matter in solution. A portion of the

soluble matter in spring water is sometimes
gradually deposited, owing to the liberation

of carbon dioxide. Carbonates of calcium
and magnesium and oxide of iron are thus
frequently deposited in tlie beds of streams

and rivers. Surface water from moorland
districts is usually of a yellowish-brown or

blown colour, due to the presence of peaty
acids in solution and otlier forms of vegetable

matter in suspension. River water usually

contains a considerable quantity of suspended
matter. The Thames contains from 15 to 30

grains per gallon, the Mississippi 56 grains,

and the Ganges from 15 to 150 grains per

gallon. In this way immense quantities of

solid matter are carried into the sea. The
Amazon contains only 2 grains of suspended
matter per gallon, yet it discharges about
ilSO, 000,000 tons of mud into the sea every

year.

Character of Impurities.

The impurities in water may be of two
kinds, viz.— those which are merely sus-

pended in the water, and those in a state of

solution.

Water containing suspended impurities

will, of course, appear more or less turbid,

while, if dissolved impurities only are present,

it will be quite clear and probably colourless.

Suspended impurities are thus visible to the

eye, and may be got rid of by mechanical

means, whereas dissolved impurities can only

be detected by chemical reactions and require

chemical treatment for their removal.

Mechanical Impurities. — These consist

principally of mineral matter in the form of

mud and sand, organic matter from the banks

of the stream or the gathering ground, and
solid matter turned into the river by works
or to^vns situated higher up the stream. The
composition and amount of these impurities

is very variable, not only in different places,

but also at any given place at different times.

Generally speaking, however, they do not

cause much trouble to the dyer unless present

in large amount, although, if oxide of iron is

found, the water cannot be considered tit for

use in dyeing and scouring operations until

the iron has been removed.
All suspended impurities may be got rid of

by means of settbng tanks or reservoirs, or

by filtration. In works where sufficient

ground space is available, a very good
arrangement is as follows :—The water is

pumped from the river into large shallow
reservoirs placed at a sufficient height, which
it slowly traverses, depositing most of the

solid matter during its passage. It tlien

passes down a slight incline, so formed that

the water runs in a shallow, broken stream ;

the consequent aeration being of special value

when an iron salt is present, since the iron is

oxidised to ferric oxide, wliich readily de-

posits. From the incline the water may be
run into storage reservoirs, and thence by
gravitation into the works.

It frequently occurs that from want of

space or other cause it is impracticable to carry

out this system, in which case a simpler but

less effectual plan may be adopted, viz. :

—

The water is pumped into large tanks or

cisterns placed on the roof of the works,

running from these through fine cloth filters

into the water mains.

Dissolved Impurities.—These are much
more important from the dyer's point of view
than the suspended matters ; and since by
far the greater portion of the earth's crust

consists of salts of lime and magnesium, thc^se

are the chief impurities found in solution ; in

fact, natural waters, almost without excep-

tion, contain more or less calcium or magne-
sium compounds. Other substances also are

frequently found, and for technical purposes

the dissolved impurities may be classified as

follows :

—

1

.

Lime and magnesium salts.

2. Compounds of iron.

3. Alkaline impurities.

4. Free acid and acid salts.

1. Lime and Magnesium Salts.—These are

generally present, either as carbonates (held

in solution by free carbonic acid) or as sul-

phates or chlorides ; and since, in dyeing

operations, the action of carbonates differs

greatly from that of the last-named salts,

every dyer should be able to make such

simple tests as are necessary to determine

the character and approximate amount of

these impurities present.
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Detection of Impurities.

—

Lime sails may
bi' detected by adiliny to a small portion of

the \v:iter in a te.st lube a solution of ammo-
nium oxalate, a white precipitate indicating

the presence of calcium.

J/((;/H< «i«m sails are not precipitated under
these conditions, but on evaporating the liquid

to a small bulk after removing the lime salts,

an addition of ammonia and ammonium phos-
phate gives a white precipitate in presence
of magnesium.

In order to determine in what form the
cakiani and magnesium are present, proceed
as follows :—
Carbonates of these metals may be detected

in two ways ;

—

(1) A solution of clear limewater gives a
»l\ito precipitate.

(2) On boiling the water the carbonates
are precipitated.

Both these reactions depend upon the fact

that oaleium and magnesium caroonates are
insoluble in pure water, but are dissolved in

water containing free carbonic acid, which is

present in almost all natural waters. If the
free carbonic acid is removed the carbonates
tliereliy hel<l in solution are precipitated,

and tliis is effected by either of the reactions

above described, in accordance with the fol-

lowing equations :

—

(1)

CaCO : HoCOj-f Ca(OH).,= 2CaC03+ 2K.fl.
Carbonate of Lime wiiter.

lime dissolved in

carbonic acid. (-)

CaCO : H2CO3 = CaCO, + H..0 + COo.

In the first case the calcium hydrate which
is added combines with the carbonic acid

which is acting as a solvent, being converted
into carbonate of lime, which is precipitated

along with that which was originally present
in tile water.

In the second reaction the carbonic acid is

gradually driven o3" during the boiling, and
tlie carbonate is thus precipitated.

In tlie case of most samples of water, the

lime and magnesium are not present entirely

in the form of carbonate, but partly in com-
bination with sulphuric, hydrochloric, or
nitric acids. These salts also may be de-

tected in a simple manner. The presence of

chloridts is indicated, if a white precipitate

is obtained by adding a few drops of nitric

acid and silver nitrate to the water, while
sulphiiles produce a white precipitate of

barium sulphate on addition of hydrochloric
acid and bi.rium chloride.

Nitrates are less frequently met with, and,

if present, contamination with sewage is pro-

balilo ; and although this may not be of much
importance as regards djeing operations, it,

of course, renders the water quite unfit for

domestic use. For the detectioi of nitrates

a quantity of the water must be evaporated
to a small bulk, a little ferrous sulphate
solution added, and then concentrated sul-

phuric acid carefully poured down the side

of the test tube to form a separate lower
layer of liquid. Nitrates are indicated by
the presence of a brown ring at the junction
of the two layers.

Determination of Amount of Lime and
Magnesium Sails. — The method usually
adopted for the estimation of lime salts in

water is based upon a fact of every -day
experience—viz., that hard water will not,

form a lather with soap until a certain

amount of the soap has been employed.
At first the soap produces a mere curdy

scum or precipitate, but by continuing the
rubbing a lather is eventually obtained.
The explanation of this fact is as follows :

—

Ordinary soap consists of fatty acids, .say

oleic, stearic, or palmitic acid, in combina-
tion with either sodium or potassium. These
salts of fatty acids or soaps are, however,
decomposed by salts of other metals, such as

calcium, magnesium, iron, &c. , the resulting

compounds or soaps being insoluble in water,
and of a sticky or curdy nature.

The scum produced when soap is employed
in conjunction with "hard" water consists,

indeed, of the insoluble lime soap, and until

the whole of the lime, &c., present in the
water is thus combined, no lather is pro-

duced.
The amoimt of soap destroyed by a given

quantity of the water before the lather is

produced, may thus serve as a measure of

the lime, &c., present in the water ; although,
for reasons which will be touched upon later,

the determination is by no means an accurate
one.

Temporary and Permanent Hardness.—On
boiling a water containing carbonate of lime
in solution, the carbonic acid, which holds
the carbonate in solution, is driven off, atid

the latter is precipitated. If the water is

then filtered, the lime originally present as
carbonate is entirely got rid of. On this

account, a water containing carbonates only,

is said to possess "removable" or "tem-
porary" hardness; while a water in which
sulphates or chlorides are present is said to bo
"permanently" hard, because the hardness
is not removed by boiling. Most samples of

water possess both " temporary" and "per-
manent" hardness, the sum of the two giving

the " total" hardness.

In making an estimation of the hardness
of water by means of soap, the "total"
hardness is first determined, and then another
portion of the water is boiled and filtered

(thus removing the carbonates) and the
" permanent " hanlness estimated, the differ-

ence between the two giving the "temporary"
hardness which was lost during the boiling.
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The soap test for hardness was devised by
Clark, and is commonly known by his name.
The process is still used to some extent as
originally introduced, and is so arranged that
1° of hardness is equivalent to 1 part CaCOs
per 100,000 parts water; the lime and
magnesium salts, whatever their character,
being expressed in terms of CaCOj.

Of the various methods which have been
proposed for carrying out the soap test, that
of Wanklyn is perhaps the simplest. In this

the degrees of hardness represent grains

CaCOg per gallon or parts per 70,000, and
this scale is also adopted by Frankland.
The soap solution is prepared by dissolving

10 grms. of pure castile soap in 600 c.c. of

alcohol, and diluting to 1 Litre with distilled

water. The solution is standardised by
means of an artificial hard water, prepared
by dissohang I'll grm. of pure anhydrous
calcium chloride in 1 litre water. This is

most readily done by weighing exactly 1 grm.
pure CaCOj, dissolving in a slight excess of

hydrochloric acid, then evaporating to dry-
ness, to remove excess of acid, which is

ensured bj' adding a little water, and again
evaporating to dryness. Finally, the calcium
chloride thus produced is dissolved in 1 litre

of water.
Standardising the Soap SoliUian.—10 c.c. of

the calcium chloride solution are introduced
into a 10-oz. stoppered bottle, and diluted
with 60 c.c. of distilled water. The soap
solution is added in small quantities (about
1 c. c. ) at a time from a burette, and the bottle

well shaken. When the lather begins to

disappear somewhat slowly, smaller quan-
tities are added at a time, and the bottle,

after shaking, is placed on its side. The
operation is complete when an unbroken
lather remains permanent for five minutes.
If the soap solution is of the correct strength
11 c.c. will have been required to produce
this effect, and if too strong, the soap solu-

tion must be diluted until it is of the requi-

site strength. The reason 11 c.c. is required
for 10 c.c. of the calcium chloride solution
is that 1 c.c. of soap solution is used up
in producing a lather with 70 c.c. of pure
water.
The 70 c.c. of calcium chloride solution

( = 10 c.c. of the standard solution) contain
the equivalent of '001 grm. CaCOu—that is,

1 part in 70,000. Each 1 c.c. of soap is thus
equal to 1 part CaCOj per 70,000, or 1 grain
per gallon.

Estimation of Total Hardness.—70 c.c. of
the water are titrated with the standard soap
solution until a permanent lather is produced,
and the number of c.c. required, less 1 c.c,
gives the degrees of hardness.

Estimation ofPermanent Hardness.—70 c. c.

of the water are boiled for thirty minutes
with reflex condenser, then cooled, diluted

to 70 c. c. with distilled water, filtered, and
the hardness determined as before.

Estimation qf Temporary Hardness.—The
difference between permanent and total hard-
ness gives the temporary hardness

—

i.e., the
hardness due to the precipitated carbonates.

It should not be forgotten, however, that
calcium carbonate is soluble in pure water to

the extent of 2 grains per gallon, and that
the soap test therefore always shows at

deficiency of about 2° in temporary hardness,
and an excess of the same amount in.

permanent hardness over the amounts oi

carbonate and sulphate really present in the

water.

This soap test for hardness, although very
useful, cannot by any means be considered an
accurate analytical process for the estimation
of the lime and magnesium salts, since the
results obtained are influenced by the presence
of many other substances. For instance, the
presence of free acid or alkali gives a reading
correspondingly too high or too low ; the
former increasing and the latter decreasing
the apparent hardness, as indicated bj' tlie

soap test. To take an extreme case. If

carbonic acid gas is led into pure distilled

water, the latter may show 10° or 12° of

hardness by the soap test, although, of

course, no lime whatever is present.

Again, in the case of samples of water that
possess more than about 15° of hardness the
test is very unreliable. A sample niaj', for

instance, show 25° of hardness if 50 c.c. is

titrated in the usual way, but if 25 c.c. is

taken, diluted with 25 c.c. of pure water, and
then titrated, the number found, on multiply-
ing the result by two, may be 35°, or even 40°

hardness. It is evident, however, that for

practical purposes the supposed sample is

only 25° hard as regards soap - destroying
power, since in practice it would not be
diluted. In other ways also the relative

pi'oportion between soap-destroying power
and the actual amount of Ca and Mg present
varies in an erratic and unexplained manner.

The acidimetric test is a much more
accurate method of determining the actual
amount of lime, &c., present as carbonate
and as sulphate. In this process the
temporary hardness is estimated directly

by titrating a known volume of the water

with standard y^ acid, using methyl orange

or lacmoid as an indicator. If any free

alkali is present the result will, of course, be
too high ; but free carbonic acid does not
influence the result. The total hardness is

determined by evaporating a known volume
of the water to dryness in the presence of

carbonate of soda, which changes the sulphates
of lime, &c., into carbonates. The pre-

cipitated carbonate is then collected on a
filter, washed free from excess of soda, dia-
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solved in a known amount of standard acid,
and the excess of tlie latter determined by
titration witli standard alkali. The amount
of acid necessary to neutralise the whole of
the lime, &c., present in the water is thus
arrived at, and if the temporary hardness is

deducted from this, the permanent hardness,
duo to sulphates, &c., is obtained.

Iron as an Impurity.—Iron is frequently
present in water which is obtained from beds
of sliale, or from iron or coal mines ; and
from a dyer's point of view is an even more
objectionable impuritj' than calcium and
magnesium. When iron is present in con-
siderable amount the water is termed a
chalybeate water. Examples of such are
found at Spa, Tunbridge Wells, and in one of
the Harrogate springs, but waters of this
type are not emplo3'ed industrially.

The presence of iron in smaller quantities
is, however, frequently demonstrated bj' the
appearance of b^o^vn ferric oxide on half-
covered stones in a river or stream.

Iron is usually present in water, either as
carbonate, held in solution by free carbonic
acid, or as sulphate. The latter is produced
by the atmospheric oxidation of naturally
occurring ferrous sulphide (iron pyrites).
'l"he ferrous sulphate thus produced readily
undergoes further oxidation, and finally dis-

.sociates, ferric oxide being precipitateci and
sulphuric acid remaining in solution. On
account of this decomposition, a water which
contains iron, or from which the iron has been
precipitated, also frequently contains free
sulphuric acid.

JJclection oj Iron.—The presence of any
considerable amount of iron is usually
rendered self-evident by the formation of
the brown deposit of ferric hydrate before
referred to, but definite information as to the
presence or absence of iron is obtained by
-applying the following test:—A quantity of

the water (say 200 c.c.) is made slightly
alkaline with carbonate of soda, and then
evaporated to small bulk. If a deposit is

obtained it should be collected on a filter,

washed, and dissolved in a small amount of
pure hydrochloric acid. The acid solution
is then boiled with a few crystals of potassium
chliirate, to oxidise any ferrous into ferric
salt. A few drops of potassium fcrrocyanide
(yellow pryssiate of potash) solution is added,

- which at once produces a blue precipitate if

iron was present in the original water.
A simpler, but less conclusive, test is to

add to a sample of the water a few drops of a
freshly made decoction of logwood (not log-
wood extract). In pure water a straw colour
only is given, whereas the presence of even a
trace of iron results in the development of a
grey or black colour. Lime or magnesium
salts pro<luee a claret or purple coloration.

.Jk. solution of tannic acid (from gall-nuts,

sumach, or myrabolans) also furnishes %
delicate test for the presence of iron (ferric)

salts, extremely dilute solutions of the latter,

giving a blue or black coloration.

Free Acids as Impurities.—The source
of free sulphuric acid as a water impurity has
already been alluded to.

Ferrous sulphide is oxidised to ferrous
sulphate, which being dissolved by the water
is gradually decomposed, ferric oxide being
deposited and sulphuric acid liberated ; and
in the absence of carbonates the free acid
remains in the water. Sulphuric acid is the
only mineral acid which is at all commonly
met with, but certain organic acids, derived
from decomposing vegetable matter, are of

frequent occurrence in surface water; these
so-called peaty acids being an objectionable
impurity on account of their solvent power
for iron and lead.

Free carbonic acid is also generally present
in water, but since it is expelled on boiling
it does not cause any trouble during dyeing
processes, although it will decompose a
certain amount of soap in scouring operations.
The presence of peaty acids imparts a yellow
or brownish colour to the water, and in the
absence of other oxidisable impurities the
amount may be approximately estimated by
noting the amount of a standard solution of

potassium permanganate destroyed by a given
volume of the water. Sulphuric acid may be

estimated by titrating with (j-^) alkali,

using methyl orange as indicator.

Alkaline Impurities.—Water from wells
which tap the lower coal measures not
unfrequently contains sodium carbonate in
considerable amount, as much as 20 parta
NajCOj in 100,000 parts water ( = 2 lbs. per
1000 gallons) being \>y no means rare. Any
such quantity as this would, of course, exert
a great effect in many dyeing operations, but,
fortimately, its action can be neutralised by
adding the corresponding amount of sulphuric
acid. The presence of free alkali may be
detected by means of a suitable indicator,
such as red litmu.s pajier, phenolphthalein,&o.

Lead and Copper Impurities.—Salts of
these metals are of much less frequent
occurrence than calcium, magnesium, or iron
compounds, although if present tlie.v are
equally objectionable. Lead may be detected
by evaporating 1 litre of water to about
50 c.c. ; adding a few drops of acetic acid and
then passing sulphuretted hydrogen gas
through the solution ; a brown coloration
being obtained if lead is present. If a little

potassium forrocj'anide is added to the con-
centrated water, a brownish-red coloration
indicates that copper is present.

Water for Boiler Purposes.—In a steam
boiler, since practically pure water comes off

aa steam, the solid matter in solution
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gradually accumulates ; and, in most cases, a
portion of it, sooner or later, Is deposited.

If the deposit is of a loose, powdery character,

it forms what is known as '

' boiler mud ;" if

it becomes firmly attached to the boiler plates

it is known as a boiler " incrustation."

Waters which form a hard incrustation are

either to be avoided for boiler purposes, or

they should be treated in such a manner as

to prevent its formation. Incrustations not
only cause much loss of heat, but the boiler

plates are liable to be damaged through over-

heating. An incrustation is usuallj' asso-

ciated with a "hard" water, and there are

many large users of steam who consider that

incrustations are formed in proportion to the

hardness of the water used. This is a mistake,

since much depends upon the character of

the salts constituting the hardness. A com-
paratively soft water may produce a hard
scale much more quickly than a very hard
one. If, for example, the hardness of a water
was due entirely to either calcium chloride

or magnesium sulphate (which is seldom the

case, however), no incrustations would be
formed under ordinary conditions, since both
are very soluble salts. If the hardness of

the water used is entirely due to bicarbonates

the excess of carbonic acid is quickly given

off in the boiler, and normal carbonates of

lime and magnesia are precipitated, not on
the boiler plates, but as a loose powdery
mass. If the hardness is due entirely to

sulphate of lime, no precipitation takes place

until the water becomes very much con-

centrated—until it contains about 150 grains

of calcium sulphate per gallon. At this

stage the water is saturated, and further

concentration causes the calcium sulphate to

crystallise on the boiler plates in the form of

a hard deposit. When calcium and magnesium
carbonates are present as well, these salts

also become incorporated with the calcium

sulphate. Water containing magnesium
bicarbonate, deposits at first magnesium
carbonate; but Driffield,* in a valuable paper
on "Boiler Management," has shown that

boiler incrustations, though thrown down as

a powdery mass, contain the magnesia in the

form of hydrate, Mg(OH).j. He further

points out that this hj-drate of magnesia
(even in the absence of calcium sulphate) is

liable to bake into a hard scale if the flues

are not well cooled domi before the boiler is

blown off. Calcium carbonate may also bake
on to the plates under the same conditions,

but not so readily as magnesium hj'drate.

In order to prevent the formation of scale

in steam boilers many so-called " boiler com-

Eositiojis " have been proposed and used,

ome work satisfactorily, but the majority
are altogether useless and, in some casei^,

positively injurious. A compound may, ^t

'Journ. Soc. Chcm. /nd., xi,r. 178.

course, act beneficially with one kind of water
and yet be altogether useless for another.
The best way is to remove the scale-forming
ingredients before the water enters the boiler.

Driffield shows, however, in the paper above
mentioned that very satisfactory results may
be obtained by merely adding sufficient sodium
carbonate to convert the calcium sulphate
into calcium carbonate. Water containing
magnesium chloride is liable to act injuri-

ously upon the boiler plates, from its decom-
position into magnesium hydrate with evolu-
tion of hydrochloric acid. If magnesium
chloride be present, sodium carbonate shoidd
therefore also be added in sufficient quantity
to convert it into carbonate.
Water for Scouring, Washing, and

Bleaching Purposes.—In all these opera-
tions salts of lime, magnesia, and iron are
very objectionable. Iron is usually present
in very much smaller quantities than lime
and magnesia, but traces of iron in water are
frequently the cause of much trouble.

One thousand gallons of water destroy about
1 lb. 7 ozs. of soap for every degree of hard-
ness, but this loss of soap is not by any
means the only disadvantage. The sticky,
insoluble calcium and magnesium soaps which
are precipitated, are liable to be deposited
irregularly on the goods, and such being
the case, uneven dyeing — especially with
"mordant" colours— is almost invariably
the result. If more than a trace of iron is

present in the water, an insoluble iron soap
will be precipitated on the fibre, and on
being subsequently dyed with any "mordant"
colour, the shade will be dull and probably
stained. For bleaching purposes, water con-
taining iron is very objectionable, whether
the goods are to be subsequently dj'ed or
to remain white. Very small quantities of
oxide of iron are sufficient to give a yellowish,

tinge to bleached fabrics, and to dull such
shades as Turkey-red. Water highly coloured
with organic matter (peaty acids) is unsuit-
able for bleaching and stoving purposes.
Water obtained from the lower beds of the
coal measures often contains large quantities

(20 to 40 grains per gallon) of sodiiim car-

bonates. Such water, in the absence of

earthy carbonates, acts beneficially in scour-

ing operations, and is highly valued by wool
combers and manufacturers who use large
quantities of soap. Alkaline water is, how-
ever, verj' objectionable in washing ofl' after

dyeing.

Water for Mordanting and Dyeing Pur-
poses.—The most troublesome waters to the
dyer are those containing iron (in any form),

and carbonates of lime, magnesia, and soda.

Sulphates have little or no action in dyeing,
but in the subsequent washing operations a
considerable amount of earthy sulphates in

the water may act injuriously in certain oases
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by "saddening" or "bleeding off" the colours.

In mordanting operations, the carbonates pro-

duce precipitates with salts of iron, alumi-

nium, tin, &c., and reduce bichromates to

neutral chroraates. The activu ingredient is

thus rendered much less effective as a mor-
dant. If organic acids or acid salts (such as

tartar) are used, a portion is neutralised and
thereby rendered useless. Alkaline carbon-

ates act more powerfully in these respects

than calcium and magnesium carbonates. In
dyeing operations, carbonates modify the

colours produced with various dyes—espe-

cially cochineal scarlets, which are rendered
much bluer than shades dyed in pure water.

Many colouring matters, such as methyl
violet, Victoria blue, coerulein, alizarin

blue, &c. , are precipitated by carbonates.

The dye thus works on to the material in a
loiLsp form and in many cases produces stains.

It is not thoroughly fixed ; and, when rubbed,

much of the colour is removed, and stains

whatever material it comes in contact with.

In some cases, as, for example, in the dyeing
of alizarin red (eitlier upon wool or cotton),

lime salts are decidedly beneficial when the

material has been mordanted with aluminium
compounds. The effect of acetate of lime in

dyeing with alizarin upon wool has been
clearly illustrated by Hummel.* Alkaline
carbonates retard the dyeing of most colour-

ing matters ; a small quantity of sodium
carbonate, for example, is sufficient to pre-

vent logwood dyeing at all. Earthy car-

bonates in moderate quantity produce deeper
though duller shades with logwood, fustic,

&c. In dyeing with " acid " colours neither
sulphates nor carbonates have practically any
effect. The amount of acid used is, as a rule,

great, in proportion to the alkalinity of the
water, consequently as large quantities of

sodium sulphate are generally added at the
same time, the comparatively small quantities

of calcium, magnesium and sodium sulphates
(formed by the action of the sulphuric acid
on the carbonates), cannot be expected to
appreciably affect the results. In many cases,

after the dyeing proper, the colour is seri-

ously injured by washing or showering with
water containing a large amount of earthy
and alkaline carbonates. Too little import-
ance is often given to the kind of water used
in washing dyed goods. The effect of iron
in water usetl for dyeing is to "sadden" or
dull almost all "mordant" colours. A very
sm.ill quantity either in the mordant or dye-
batli has a most marked effect upon shades
produced with such colouring matters as
alizarin red, cochineal, &c. The effect is

roucli greater when separate baths are used
for mordanting and dyeing than when the
single bath method is adopted. In the latter
case the bath is usually of an acid character ;

* Journ. Soc. Dywa a<ui CoL, 1884, p. 11.

and the iron does not readily become fned
on to the fabric. With "acid" dyes the
amount of iron usually present in natural
waters produces little or no effect.

Lead is seldom present in waters used for

dyeing, but its action in wool dyeing has
been studied by Rawson,* who hnds that
bright colours dyed in a neutral bath are
very much affected, whereas in the presence
of acids the same amount of lead has no
action. The " saddening " effect is evidently
caused by the sulphur naturally present in

the wool combining with the leaa to form
black sulphide of lead. In the presence of
sulphuric acid, however, this combination
does not take place.

Correction of Water used in Dyeing.

—

Methods for tlic general purification of water
are described below, but, in the absence of

iron, for most dyeing purposes all that is

necessary is to carefully neutralise the earthy
and alkaline carbonates wliich may be present
with an acid. This may l>c done in the mor-
dant or dye-bath with either sulphuric acid
or acetic acid. The former acid is much
cheaper, but great care must be taken not to

use too much, otherwise bad results will be
obtained. On this account, on dyeing with
alizarin blue, coerulein. and other similar
colours in calcareous waters, it is much better
to use acetic aci 1, since a slight excess does
no harm. In mordanting with bichromates,
sulphuric acid may be used with advantage
for neutralising any carbonates. The amount
of sulphuric acid (D.O.V.) required for neu-
tralising 1000 gallons of the water may be
readily ascertained in the following manner:
—Pour 1 litre of water into a white basin
and add a few drops of a solution of methj-l
orange. Add from a burette, during constant
stirring with a glass rod, a solution containing

6J grras. of sulpliuricacid inalitreof distilled

water until the colour of the liquid changes
to red. The number of cubic ce/Uimctres

thus required corresponds to the »iH»i-6er oj

ounces of sulphuric acid to be added to 1(KX)

gallons of the water.
Purification of Water.^The supply of

water is frequently of such a quality that it

is found desirable to effect some means of

purification. On a small scivle, for the labora-

tory, ifec, waterisbest purified by distillation.

In many works a considerable amount of

distilled or condensed water is obtained from
the steam pipes and used for scouring pur-
poses. This practice might be much more
widely adopted ; the condensed water could
not possibly be used to greater advantage.
A pure soft water is a greater necessity in

scouring than in any other operation, bus-
pended matter in water is readily removed
by filtration through beds of sand and gravel
or engine ashes.

Journ. Soc. Dyert and Cot., 1888, p. 68.
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Many substances, especially iron, are

wholly or partially removed by exposure to

air in large shallow dams and subsequent

filtration. Waters highly charged with bi-

carbonates give off a portion of their carbon

dioxide, and normal carbonates are precipi-

tated. Excepting in the case of waters

containing ferrous carbonate, however, the

change takes place very slowly and is never

complete. Ferrous carbonate in water is

quickly decomposed on exposure to air, and
ferric hydrate is thrown down as a reddish-

brown precipitate.

For the purification of water by chemical

means numerous substances have been pro-

posed. The principal impurities to be

removed are bicarbonates and sulphates of

bme and magnesia, as well as iron and
organic matter. It has been already stated

that bicarbonates in water are decomposed
and precipitated by boiling. A similar effect

is produced by adding calcium or sodium

hydrate to the water. When lime is used,

the free carbonic acid unites with it to form

calcium carbonate, which is precipitated as

well as the calcium or magnesium carbonate

previously existing in the form of soluble

bicarbonates. When caustic soda is used,

sodium carbonate is formed, which remains

in solution. The following equations illus-

trate the changes which occur :

—

(1) CaO(C02)j -1- CaO = 2CaC0,.

(2) MgO(e02)2-f CaO = MgCOj-l-CaCO,.

(3) CaOtCOjjj + 2NaH0
= CaCO, + NaaCOs + HjO.

(4) MgO(CO,)„-t- 2NaH0
=MgC03 -I- NajCOs + H2O.

It is very important that the exact amount
of precipitant should be added ; otherwise,

when lime is used, the water may be rendered

harder than it previously was, either by a

deficiency or an excess. If the water con-

tains free carbonic acid, some of the lime

will be converted into bicarbonate and

remain in solution. On the other hand, if

too much lime is added, the whole of the

carbonic acid is removed, but calcium hydrate

remains in solution. The treatment with Ume
or soda also precipitates any iron which may
be present in the water, as well as a portion

of the organic matter. When much organic

matter is present, in order to obtain good
results it is necessary to employ some soluble

salt of alumina or iron in addition to lime or

soda.

The alumina or ferric oxide formed carries

do^vn the organic matter and also causes the

carbonates of lime and magnesia to settle

more rapidly.

Waters containing stilphates of lime and
magnesia undergo no change upon boiling

(unless highly concentrated), and are not
acted upon by calcium hydrate. Sodium
hydrates act differently according to whether
sulphate of lime or sulphate of magnesia only

is present, or whether carbonates are present

as well. In the absence of carbonic acid

sodium hydrate produces no effect upcm
water containing calcium sulphate ; but mag-
nesium sulphate is precipitated as hydrate in

accordance with the following equation :

—

MgSOj -I- 2NaH0 = Mg(H0)2 + NajSOi-

When carbonic acid is present in water,

either free or as bicarbonate, on the addi-

tion of sodium hydrate, sodium carbonate is

formed, which then reacts upon calcium sul-

phate with the formation of carbonate :

—

CaSOi + NajCOs = CaCOs + NajSO*.

Unless calcium sulphate is present in

excess, the addition of caustic soda thus

efifeots the removal of both carbonates and
sulphates of the alkaline earths. The caustic

soda is most economically obtained by using a
mixtiu'e of quicklime and soda ash. If the free

carbonic acid present is but small in amount,
or the calcium sulphate excessive, an addi-

tion of sodium carbonate must be made.

Sodium carbonate also precipitates magne-
sium salts as carbonates ; but the hydrate of

magnesia is less soluble than the carbonate,

hence caustic soda is the best precipitant.

The method of purification by means of lime

is comnionl}' attributed to the late Dr. Clark,

of Aberdeen, although, according to the late

Dr. Angus Smith, the use of lime was first

proposed about a century ago by Thomas
Henry, of Manchester. In its simplest form,

as originally devised, two tanks or reservoirs

are employed—one being used for mixing the

hard water with the requisite amount of

milk of lime or, preferably, clear lime water,

and the otlier to receive the purified water
after the insoluble matter has been allowed

to subside. A better plan is to have two
mixing or precipitating vessels of such a size

that each will hold sufficient water for a
day's supply. The precipitated calcium and
magnesium carbonates settle slowly, and the

vessels used should therefore be shallow. On
this account a considerable space is required

to carry out the process with success. Of late

years, however, numerous forms of appapatufl

have been devised with the object of econo-

mising space and time, as also of obtaining

a continuous flow of pure soft water.

Complete Quantitative Analysis of Water
for Dyeing, Scouring, Steam Raising, and
otlier Technical Purposes.

Grms. per litre x 70= grains per gallon.

Collection of Samples.—Two clean "Win-
chester quai-t " bottles should be rinsed out

twice with the water to be tested, and if tfee

sample is to be taken from a weli, tank, or
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slriyim, the bottles should be completely im-

mersed and filled up to the neck. Cure should

be taken to avoid any matter which is not a
normal constituent of the water, such as dirt,

rase, scum, &c. , finding access to the bottle,

the sample be obtained from a tap or

pump, the water should be allowed to flow

for a few minutes before rinsing out and fill-

ing the bottles. The glass stoppers must be
inserted immediately and securely tied down
with string.

Determination of Suspended Matter.—If on
shaking, the sample is found to contain a con-

siderable amount of suspended matter, 1 or

2 litres, according to the apparent amount of

in.'ioluhle substances present, may l>e filtered

through a filter paper which has been pre-

viousl}' dried in the steam-bath until of con-

stant weight. When the water has passed
through tlie filter, it is removed, and this

portion, together with the whole of the re-

maining water (which should be filtered at

once through an unweighed filter paper), after-

wards used in the subsequent determina-
tions.

The insoluble matter on the weighe<l filter

paper is well washed with cold water, and
dried in the water - bath until of constant
weight.
The increase in weight of the filter paper

= total suspended matter in 1 litre.

The insoluhlt mineral matter may be esti-

mated by igniting the filter paper and its

contents in a platinum basin, and heating
over a Bunzen name until a constant weight
is obtained.

Non-volatile residue = insoluble mineral
matter in 1 litre.

The total insoluble matter lem the insoluble
mineral matter = the suspended organic and
volatile matter in 1 litre.

Total SaJim ilatter.—1 litre of the water
is evaporated to drj-ness in a weighed plati-

num basin, and the residue dried in the
water-bath until no further loss in weight
takes |)lace.

Weight of residue= total saline matter
(dried et 100° C.) in 1 litre.*

Organic and Volatile Hatter.—The residue
of total saline matter is very carefully heated
over a low flame, and eventually gently
ignited until a onnslanl weight is obtaine<l.

Liiss in weight on ignition = organic and
volatile matter in 1 litre.

Total saline matter lees organic and volatile

matter = soluble mineral matter in 1 litre.

In many instances the weight of the soluble
mineral matter thus estimate<l is a check
upon the results of the analysis of the various
constituents. In other cases, however, where
such salts as calcium nitrate, magnesium car-
bonate, &c., are present in the water in con-

II is often ncivisalile to dry again at 150'C., in
order Ui drive off all chemically-combined wat«r.
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siderable ijuantities, the weight of the total
saline matter obtained directly is of minor
importance.

.s't/ica.—The platinum basin containing the
residue from the preWous determination is

covered with a clock-glass, and an excess of
dilute hydrochloric acid aiddod. The under
side of the clock-glass is rinsed with distilled

water into the dish, and the solution evapor-
ated to dryness. The basin and its contents
are then heated in an air-bath to a tempera-
ture of about 130° C. for an hour to render
the silica insoluble. When cold, strong hydro-
chloric acid is added in rather more than
sufficient quantity to moisten the residue,

and after standing about fifteen minutes, boil-

ing water from a wash-bottle ia added. The
liquid is then poured through a small ash-
free filter, the residue well washed, dried,
ignited, and weighed.
The residue=grms. silica in 1 litre.

Oride ofIron and Alumina.—To the filtrate

and washings from the silica (the volume of
which should not exceed 100 c.c. ) are added
about 3 drops of strong nitric acid, and the
liquid boiled for a few minutes. Ammonium
chloride sind a slight excess of ammonia are
next added, and tne beaker is heated on the
water-bath until the smell of ammonia has
disappeared. The precipitate is then filtered

(as small a filter as possible being used), thor-
oughly washed with hot water, dried, gently
ignited, and weighed.

Residue =grms. FejOj-r ALjOj in 1 litre.

Oxide of Iron.—The ignited precipitate of
oxides of iron and alimiinium is dissolved in

a little concentrated hydrochloric acid, and
diluted to 100 c.c, and estimated by one of
the following methods :

—

Estimation of Iron by Colour-titration with

Potassium Fen-oci/anide.—A dilute standard
solution of iron containing O'OOOOl grm. of
Fe per c.c. is prepared as follows :

—

0" grm. of pure ferrous ammonium sul-

phate ( = 01 grm. Fe) is dissolved in water,
acidulated with sulphuric acid, oxidised by the
careful addition of a drop of dilute potassium
permanganate until the liquid is just pink,
when it is diluted to 1 litre. 100 c.c. of this

solution are then further diluted to 1 litre.

The latter solution is then of the strength
mentioned above.

10 to 50 c.c. (according to the apparent
quantity of iron present) of the 100 c.c. to lie

tested, are placed in a Xessler tube, 1 c.c. of
strong hydrochloric acid (free from iron), and
1 c.c. of a solution of potassium ferrocyanide
are added, the liquid made up with water to
the 50 c.c. mark and well stirred.

A quantity of the standard iron solution,

judged suflicient to produce the same depth
of colour (1 to 5 c.c), is nm into a similar
tube, the same quantities of acid and potas-

sium ferrocj'anide added, and the liquid made
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up to 50 c 0. After allowing five minutes for

the colour to develop, the depth of colour in

the cylinders is carefully compared, and a
fresh experiment made, using more or less of

the standard iron solution as may be required
until similar depths of colour are obtained.

Example.—The precipitate of oxides of

iron and alumina from 1 litre of water was
dissolved in acid and diluted to 100 c.c.

10 c.c. of this solution produced the same
depth of colour with potassium ferro-

cyanide as 6 c.c. of the standard iron solu-

tion. One litre of the water, therefore,

contained 00001 x 6 x 10= 0006 grm. of

Fe.

Estimation of Iron by Colour-titroUion with

Potassium Thiocyajiate.—Exactly the same
method of manipulation is adopted as when
ferrocyanide is used, but in this case the
colour produced is red. The reaction is ex-

ceedingly delicate; 1 part of iron can be
recognised in fifty miUion parts of water.

Lime.—The filtrate from the .precipitate of

oxides of iron and aluminium is made alkaline

with ammonia, ammonium chloride (to keep
the magnesia in solution) and ammonium
oxalate added, the solution well stirred, and
the beaker kept in a warm place for a few
hours. The liquid is poured through a filter,

the precipitate of calcium oxalate thoroughly
washed, dried, and gently ignited in a plati-

num crucible. The calcium oxalate is then
completely converted into oxide by strongly

heating over the blowpipe until it ceases to

lose weight.
Weight of precipitate = grms. CaO in 1 litre.

If the quantity of calcium oxalate after

drying exceeds 1 grm. its conversion into

oxide is Only accomplished by prolonged heat-

ing. In that case the calcium oxalate and
filter paper should be placed in a weighed
platinum basin and gently ignited. By this

means the oxalate is converted into carbonate

of calcium. When cold, the basin is covered
with a clock-glass, dilute sulphuric acid in

excess carefully added, and heated, until no
further efiervescence takes place, on the water-

bath. The clock-glass is then rinsed into the

basin and the liquid evaporated to dryness,

thoroughly dried in the steam-bath, gently

heated over a bunsen flame, and ignited until

of constant weight.
Residue (CaSO^) x ,5^ = grms. CaO in

1 litre.

Magnesia.—The filtrate and washings from
the calcium oxalate precipitate are transferred

to a porcelain basin and concentrated by
evaporation to about 50 c.c. ;* when cold,

* If a large quantity of ammonium chloride be pre-

Bent, it is advisable to remove it before precipitating
the magnesia. The basin is covered with an inverted
funnel, which should just fit inside the basin, and for
each grm. of ammonium chloride supposed to be

ammonia in excess, and a solution of sodium
phosphate added, the mixture well stirred,

and allowed to remain undisturbed for twelve
hours.

The liquid is decanted from the precipi-

tate of ammonium magnesium phosphate
(MgNH4P204) on to a filter, and the whole
brought on to the filter by means of the
filtrate, in order to make the amount of wash
water as small as possible. The precipitate
is then washed with dilute ammonia (1 part
•880 ammonia to 5 parts of water) until a few
drops of the filtrate cause merely the faintest

turbidity with pure nitric acid and silver

nitrate. The filtrate is measured, and for

each 50 c.c. of liquid, 0001 grm. is added to
the weight of magnesium pyrophosphate
eventually obtained.
The precipitate is dried, detached from the

filter paper as completely as possible, and
transferred to a porcelain crucible, in which
it is very gently heated, at first with the lid

on, for fifteen minutes. The temperature is

now raised, and after removing the Bunsen
flame, the filter ash, which should be com-
pletely burnt, is added. The crucible is then
strongly ignited for fifteen minutes, cooled,

and weighed.
The residue (MgjPjO;) x ^Vr = grms. MgO

in 1 litre.

Potash and Soda.—One litre of water is

acidulated with hydrochloric acid, and eva-
porated in a basin to about 150 c.c. A little

pure baryta (not above 0'2 grm.) is added,
and after heating the mixture for a quarter
of an hour, the precipitated magnesia, iron,

alumina, sulphates, phosphates, and carbon-
ates are filtered off and well washed. The
filtrate is concentrated, ammonium carbonate
and ammonium oxalate added to precipitate

the calcium and barium. These substances
are filtered off, washed, and the filtrate and
washings evaporated to dryness in a porcelain
basin, thoroughly dried in the water-bath,
and the ammonium salts carefully expelled by
gentle heating. The residue is treated with
a small quantity of water, filtered from any
insoluble matter, and the filtrate and wash-
ings received in a weighed platinum dish.

The solution is acidified with hydrochloric
acid and evaporated to dryness. The basin
and its contents are heated in the steam-bath
and eventually gently ignited, at first over a

present, about 3 grms. of strong nitric acid added.
The basin is placed on a water-bath, when effer-

vescence sets in owing to the decomposition of the
sal ammoniac. The liquid is heated until the effer-

vescence ceases, when the funnel is rinsed into the
basin, and the solution evaporated to dryness. The
saline mass in the basin is dissolved in water, a small
quantity of ammonium chloride added, and the solu-

tion rendered strongly ammonlacal, filtered if neces-
sary, the precipitate fsilica, &c., dissolved from the
dish) well washed, and the filtrate treated with
sodium phosphate as above.

23
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vevy small flame, until the mixed alkaline

chlorides cease to lose weight.

Residue (KCl i- NaCl ) = grms. mixed alkalies

in 1 litre.

The potassium may be determined by pre-

cipitation as double platinum .salt by means
of platinum tetrachloride, i'. Potassium.

Inilirect Estimation of Potassium and
Sodium by Titration tnlh Silver Nitrate.—
The weight of the mixed alkaline chlorides

obtained as above is ascertained and noted.

The mixed salts are transferred to a porce-

lain basin and very carefully titrated with

-j^ AgNOs, using potassium chromate as in-

dicator, i'. Sodium Cabbonate (Analysis).
The chlorine found is calculated to NaCl.

\Vt. of mixed chlorides—Wt. NaCl = z.

a:x2-4286= wt. of K.
Wt. of Kx2= grm. potassium in 1 litre.

Treatment of Total Saline Matter with
Sulphuric Acid.—It is sometimes sufficiently

accurate to estimate the sodium (disregarding

potassium) indirectly, the total alkali being
reckoned as sodium. 500 c.c. of water are
treated with an excess of sulphuric acid and
evaporated to dryness. All the metals are
thus converted into sulphates. The residue
is gently ignited with ammonium carbonate,
cooled, and weighed.

Residue x 2 = grms. silica + total metals as

sulphates in 1 litre.

Stdphuric Acid as Sulphates (and Free Sul-

phuric Acid if present).—One litre of water
is acidified with hydrochloric acid, and eva-
porated in a beaker over a rose-burner, to
about 100 c.c. when a slight excess of barium
chloride is added. The barium sulphate is

allowed to stand for some hours, filtered,

washed, dried, ignited, and weighed, v. AoiDl-
METRY (Standard Sulphuric Acid).
Wt. BaSO< X ^05= grms. SO, in 1 litre.

Free Sulphuric Acid.—250 c.c. of water are
placed in a porcelain basin and titrated with

tV or -j-^ NaOH, using laokmoid aa indi-

cator.

1 c.c. -^ NaOH =0-0049 grm. HjSO*.
grms. sulphuric acid x 4= grms. free HjSO^ in

1 litre.

Chlorine,—One-half litre of water is tit rated

in a porcelain basin with -^ silver nitrate

and potassium chromate. v. Sodium Car-
bonate (Analysis).
Wt. of chlorine X 2 = grms. chlorine per

litre.

If the amount of chlorine present be large
{as ascertained by a preliminary qualitative
test with nitric acid and silver nitrate), 100
CO. will be a sufficient quantity to take for
this determination. On the other band, if

the amount of chlorine be very small, or if

only a small amount of the sample to be

tested be available, a solution of silver nitrate

containing 4'788 grms. per litre, each c.c. of

which = 0'001 grm. chlorine may be used.

The alkalinity—that is, the power of neu-
tralising an acid—is estimated by titrating 250

c.c. of the water with -j**^ HCl and lackmoid,

until the liquid turns just pink. It is usual

to express the alkalinity in terms of calcium
carbonate. (Note must be made of soluble

alkaline carbonates if present ; see below.

)

I c.c. -^ HC1 = 0005 grm. CaCO,.

No. of grms. CaCOaX 4 = alkalinity in terms
of calcium carbonate per litre.

Soluble Alkaline Carbonates (NajCOs and
KjCOj).—250 c.c. of the water are boiled for

half an hour in a porcelain basin. The licjuid

is cooled, poured into a 250 c.c. flask, and the

basin well washed with cold, previously well-

boiled, distilled water, the washings being
received in the flask, which is then made up
to the mark. The flask is shaken, and the
liquid filtered through a dry filter. 200 c.c.

of the filtrate are titrated in a porcelain basin

with JL or -j-^jj HCl, using lackmoid as in-

dicator until the liquid turns pink.

1 c.c. T^HCl = 0-0053grm.Na.,CO,.

Wt. NajCOs found X 5 = grms. sodium car-

bonate in 1 litre.

Carbonic A cid. Combined.—500 c.c. of water
are transferred to a porcelain dish and titrated

with ^ HCl, using lackmoid as indicator.

I CO. -^ HCl= •002-2 grm. COj.

Wt. C02x2 = grms. combined carbon
dioxide in 1 litre.

Carbonic Acid, Free, and as Bicarliuiiate.—
This determination is of great importance for

ascertaining the amount of lime or caustic

soda required to be added in order to
'

' soften " the water. Pettenkofer's method
is recommended for this purpose.

100 c.c. of the water are put into a flask with
3 c.c. of a cold saturated solution of barium
chloride, 2 c.c. of a solution of ammonium
chloride, and 45 c.c. of a solution of barium
hydrate of known strength. The flask is

corked, tlie contents tlioroughly shaken, and
allowed to remain at rest for the precipitate

of bai-ium carbonate to subside ; 50 c.c. of

the clear liquid are withdrawn, and tit i-.t ted

with -^ HNOs- The number of c.c. multi-

plied by 3, deducted from the number of c.c.

required, to neutralise 45 c.c. of the barium
hydrate solution employed for the determina-
tion, expresses the amount of carbon dioxide

free, and as bicarbonate, in the liquid in terms

of -^ acid.

1 c.c. ^ HNOs= 0-0022 grm. of CO2 free,

•ad aa bioarbouate.
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Example.— 100 c. c. of water were
treated as above. (45 c.c. of barium
hydrate solution neutralised 31 '5 c.c. of

-^jj- HNOs). 50 c.c. of the clear solution

( = one-third of the whole) neutralised 9'2

c.c. of /g- HNO3.

.351-(9-2x3)=7o c.c. i HNO3, equi-

valent to free COj in 100 c.c. of water.
.-. 0-0022 X 7-5 X 10 = 0-165 grm. car-

bonic acid free, and as bicarbonate in

1 litre.

WATER BLUE v. Soluble Blub.
WATER GLASS v. Sodium Silicate.

WATERPROOF FABRICS. This term
is applied, on the one hand, to fabrics which
are absolutely impervious to water — e..g.,

Rlackintosli, Willesden canvas, stiff felt hats,

&c. ; and, on the other liand, to cloth which,
while not rendered impervious, is capable of

resisting a shower of i-ain (" rain-proof ").

Woollen Fabrics.—There are three main
processes in use.

MackiiUoah doth is prepared by coating
the cloth with a thin film of gutta-percha,
which may either appear on one side of the
fabric or act as a cement between two layers

of cloth, being in the latter case invisible.

Fdt hats are rendered waterproof by two
processes, distinguished as " water-proofing "

and "spirit-proofing." In the former the
hat body is impregnated with an alkaline

(borax) solution of shellac or other resin,

which is subsequently precipitated by acid

and converted into a more or less continuous
film in the interior of the felt by steaming and
stoving. In " spirit-proofing," the resins, &c.

,

are dissolved in alcohol, and after impregnat-
ing the felt, the solvent is removed by heat.

Rain-proof doth is obtained by two prin-

cijml methods:— Ist, Precipitation on the
material of certain metallic oxides (or hydro-
oxides) or insoluble salts, usually alumina or

aluminium tannate with or without addition

of soap, &c. ; 2nd, Impregnation with paraffin

or other similar waxy substance.
Processes have also been introduced in

which glue, gelatine, and other animal mat-
ters are employed, these bfeing rendered
insoluble by treatment with tannic acid,

formaldehyde, &c.

Cotton Fabrics.

—

Mackintosh fabrics are

produced as above described.

Willesden canvas has been treated under
Cotton (q.v.), this process being specially

suitable for heavy material

—

e.g., tent cloths,

awnings, cart covers, &e.

Alumina soaps, either alone or in conjunc-
tion with rubber, are also used, but have
less importance in connection with cotton
than mth woollen material.

When used for wearing apparel the mate-
rial should be so treated that the threads

are rendered water-repellant, but the pores
of the material should not be filled up, since
it then becomes impervious to air, and is ren-
dered unhealthful and unpleasant to wear.
WELD. The use of weld for producing

a j'ellow colour upon fabrics was known in

early times, this plant then, as now, growing
wild in most European countries. It is tlius

of greater antiquity than most, if not all,

other natural yellow dyes, and is still

employed to a limited extent, although now
of much less importance than fustic.

Origin.—Weld is the plant h'eseda lutaola,

a gigantic species of Reseda, to whicli family
also • belong the common mignonette (/»'.

Odorata) and the dock. The ordinary wild
variety grows to a height of 3 to 4 feet, and
has very much the appearance exhibited on a
small scale by mignonette. The plant is

cultivated in France, Germany, Italy, Austria,
and to a small extent in England, being grown
in Yorkshire along with the teazles so largely
used in cloth finisliing processes. A dwarf
variety, which is said to be richer in colouring
matter, reaches only about 18 inches in height.

The plant is reared from seed, being planted
in the early summer of one year and reaped
in the autumn of the year following.

After being pulled up by the roots, the
plant is carefully dried in the shade, tied into
bundles, and sold without further preparation.
Before being used, it is generally reduced to
small pieces by means of a chopping or cutting
machine, the roots being discarded.

An extract of weld, prepared in the same
manner as logwood extract, also finds a
limited application. The wliole plant, with
the exception of the root, contains colouring
matter, but it exists most largely in the
upper portion of the stem and the seeds. A
decoction of weld, when freshly prepared, has
a pale yellow colour. It quickly ferments,
becoming turbid, and acquiring an unpleasant
smell.

Colouring Matter of Weld.—Chevreul,
who first isolated the pure colouring matter,*
gave to it the name luteolin. It ma}' be
obtained by extracting the plant with alcohol,

and precipitating the crude colouring matter
with water. The greenish flocculent mass
thus obtained is heated with pure water to
250° C. in a sealed tube, when, after cooling,

crystals of pure luteolin are found in the
upper portion of tlie tube.t

Luteolin is only slightlj' soluble in cold
water or ether, but easily so in hot water or

alcohol. It melts at 320° C, and sublimes at

a higher temperature, with partial decom-
position. Its molecular formula is uncertain.

Schiitzenberger and Paraf give the num-
bers CijHgOj, Moldenhauer C2(|H,40e, and

• Jour, de Chimie Midicale, vol. vi., p. 107 (Paris).

t Schiitzenberger and Pai-af, B\dl. de la Soc. CAtwu
de Paris, 1862, p. 18.
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WEIGHTS AND MEASURES.

I.

—

MeaSCRES of Lr.NiJTH.

Engliah Measures.

1 incli = 2-54 centimetres
12 Inches = 1 foot = S0-4S ,,

36 ,, = 3 feet = 1 yard = 9144
1760 yards = 1 mile = I609S2 metres

Uetric Measures. Equivalents in
English Pleasures.

Millimetre imm ) =
Centimetre (cm.) =
Decimetre (dm.) =
Metre (m.) =
Decametre =
Hectometre
Kilometre

Metre. Yds. Ft.

0001 =00
001 =00

= 100 =109

II.

—

Me.hSI'RES of SlKF.^CE.

English Measures.

1 square inch = 645 sq. centimetres
144 ,, inches = 1 sq. loot = 9-29,, decimetres

9 ., feet =1 „ yard = 0S36 sq. metres
4840 ,, yards = 1 acre = 04047 hectare
B40 aorei = 1 sq. mile = 25'4 hectares

Metric Measures.
Equivalents in

English Pleasures.

Centiare
Are
Decare
Hectare

Sq. metres.

1 =
Acres. Sq. yds.

119
11960
119603

2 22S0-33

III.—Measures or Capacity.

English Measures.

for Solids-

1 cubic inch = 16-3S0 cnh. cm.
= 28-315 litres
= 704-505 ,,

For Liquids—

t gills = 1 pint = 0-S6S
(34 -66 cub. ins.)

2 pints = 1 quart = 1136^
4 quarts = 1 gallon = 4-543
1 gallon = 70.000 grains
1 gallon water = 277"29cub. ins. = 10 lbs.

1 cub. foot water = 6-25 gallons = 62-4 lbs.

(about) = 1000 ozs. (nearly)

Metric Measures. Equivalents in
English Measures.

Cubic centimetre
Centilitre
Decilitre
Litre
Decalitre
Hectolitre
Kilolitre

Litres. Cub. ins.

0-001 = 0-OBl
001

= 0-1 =
0-610 =
6-103 =

61 027 =
610-270 =

6102-705 =

0-002

002
0-18

1-76

2 1-61

0-OS
= 61027-052 = 220 077

IV.—Measctres of Weight.

English Measures.

I grain
1 drachm =

16 drachms =
16 ounces =
14 pounds =
28 ,. =
4 quarters =

(112 lbs.)

20 cwts. =
(2240 lbs.)

!7S4 grains =
1 ounce =
1 pound =
1 stone =
1 quarter =
1 cwt. =

1 ton =

00548 grms.
1-7716 „

28-S456 „
453-59 „
6.52 kUogtim.

Metric Measures. E^i^neiJu'",.

Grms. lbs. ozs. dn gn.

Milligram (mg.) = 0-001= 0-015
Centigram leg.) = 0-01 = 0154
Decigram (dg.) = 01 = 1-S4S-
Gram (g.) = 1 = 15-«S
Decagram = 10 = .. .. 5-64
Hectogram = 100 = .. S 8-44
Kilogram (kilo.) = 1,000 =28 4-S8 ..

Myriagram = 10,000 =22 ., 11-88 ..

Quintal =100,000 = 220 7 6-3

V.

—

Circular MEAsrRK?.

Diameter x 31416 = Circumference.
,, squared X 0-7S54 =,Area.

Sphere—

Diameter x 3-1416 x length = Surface area.
,, squared x 0-7854 x length = Solid contenu

VI.

—

Taiiles for CoSVERTrSG

M. yds. ft. ins. K.
1=1 3-37 1

2 = 2 6-74 2
3=8 10-11 3
4 = 4 1 1-48 *
5 = 5 1 4-S5 I 5
6=6 1 8-22 6
7 = 7 1 11-69 7
8 = 8 2 2-97 8 lOJ S =

13} 9 =
O} 10 =

pta.
1-76
8-52
5-23

2.56
4 32
603
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Hlasiwetz, considering it to be an isomer of

paradatisetin {v. Quercitron Bark) assigns

to it the formula C15H10OU. When melted
with solid sodium hydrate, luteolin yields pro-

catechuic acid and phloroglucin, and by the

action of sodium amalgam on its acidified

alcohobc solution, luteolin yields a purple

colour similar to that produced under the

same conditions by morin and queroitrin, to

which substances, indeed, it is closely allied.*

Application.—Weld is employed in wool
dyeing for the production of bright yellow

shades, in conjunction with alum mordant

;

this being the purest and fastest j'ellow

obtainable from natural colouring matters.

Compound greens, known as " carriage

greens," are produced liy dyeing blue in the

indigo vat, and subsequently topping with
weld vellow.

WHITE LEAD v. Lead (Basic Car-
s' IN'ATK).

WHORTLEBERRY v. Biuberry.
WILD SILK V. Silk.

WILLESDEN CANVAS v. Cotton
(Cellulose).
WOLFRAM ». Tungsten.
WOODRUF V. Madder.
WOOD SPIRIT V. Methyl Alcohol.
WOOL. Origin.—Strictly speaking, wool

is the hair of the sheep; but the hair of

certain goats

—

e.g.. Cashmere, Mohair, and
Alpaca—and of the camel are generally classed

in the same category. Some naturalists

assume that there are only three original

species of sheep, viz. :—The Ovis ammon or

argali, the wild sheep of Asia and America ;

the Ovis musmon, indigenous to the south of

Europe and the northern parts of Africa ; and
the Oris aries, or domestic sheep, which is

the principal English variety.

From an industrial point of view Archer
distinguishes no less than thirty-two different

varieties of sheep, of which four belong to

Europe, fifteen to Asia, eleven to Africa, and
two to America. These varieties give differ-

ent qualities of wool, which are distinguished

from each other by the length, fineness,

strength, elasticity, colour, curl, &c. , of the

fibres. Wool varies in quality not onl3' in the

case of different animals, but also in different

portions of the fleece of one animal. The
best quality is obtained from the shoulders,

the lower part of the neck, the back, and the

upper part of the sides, while that which
covers the head, tail, belly, and legs is of an
inferior quality. The separation of the

various qualities of wool from each fleece can
only be done by hand, the operation being

known as wool-sorting.

The diameter of the fibre is, as a rule, pro-

portional to its length

—

i.e., the shorter the

'' Luteolin has quite recently been produced syn-

thetically by Kostanecki {Bull. Soc. Chim. Mulhouse,
1901, pp. 35-41).

stapile the finer the fibre and vice versd. The
dyer usually distinguishes between the coarse

and long-stapled lustre wools, most of which
are produced in this country, and the finer

qualities of merino or cross-bred wools, which
are imported principally from Australia and
the Cape, and are known under the general

name of Botany wool.

In addition to these, the following should
be specially mentioned :

—
Cashmere wool of India, which is the pro-

duct of a goat abounding in the mountains of

Thibet. The hair of this animal sometimes
reaches 18 inches in length.

Mohair, which is the wool of the Angora
goat, is imported into this country chiefly

from Turkey and the Cape. Mohair is char-

acterised by its striking lustre.

Alpaca, the hair of a goat which belongs to

a genus of which the llama is the best known
species. Closely allied to this is the so-called

Vicu7ia wool.

Camel's Hair.—Camels, which abound aa

domestic animals in many hot climates (espe-

cially in the northern parts of Africa), cast

their hair periodically ; this is collected, and
comes into the market as a textile material.

Fur consists principally of the hair of the

hare and the rabbit, and is extensively em-
ployed in the manufacture of felt for hats.

The wool of diseased sheep, or of such as

have died from disease, is of inferior quality

to that taken from the health}' living animal.

It also behaves differently in dyeing. Bosc
gives an interesting account of an experiment
carried out by him with the wool of three

Eambouillet sheep of the same age. The
first was in robust health, the second diseased,

while the third had died of disease. Each
fleece was washed separately and spun into

yarn. The yarn was made up into hanks and
dyed at the Gobelins in three shades, viz. :

—

blue, red, and yellow. The colour of the

hanks made from the wool of the healthy
sheep were bright, of the diseased sheep of a
lighter shade, and those from the dead sheep
dull. In dyeing each colour, all three samples
were dyed in the same bath. The wool from
slaughtered sheep, if removed from the skin

by cutting, is not inferior in quality to that

shorn from the living animal. The usual

process for removing the wool from the skins

is, however, to steep the latter for a time in

lime water or dilute solution of sodium sul-

phide, which causes the fibres to become so

loosened at their roots that they can be
readily removed. Wool obtained m this

manner is generally known as "pulled wool,"

and is inferior in quality to that obtained
from the living animal.

According to its length of staple, wool is

generally divided into "long-stapled" and
"short-stapled" qualities, long-stapled wool
(exceeding IJ inches in length) being usually
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BubJL'Cted to the process of combing, iiiadu up
into top^, and afterwards spun on ring or cap
spinning frames into tiorsttd yam ; tlie shorter

qualities being carded and spun on mule
spinning frames into irool/eii yum. Worsted
yarn is principally used in the manufacture
of ciiatings, worsted trouserings, and ladies'

dress goods, which require little or no milling.

Woollen yarn, on the other hand, is used
principally in the manufacture of goods which
are subsequently milled for the purpose of

producing, to a greater or less degree, a

felting of the fibres. In worsted yarn the

fibres lie more or less parallel to each other,

and the diameter of the yarn does not vary
much, while in woollen ^arn the fibres cross

each other in all directions, and the diameter
of the yarn is very irregular.

Counts.—In worsted and Mohair yarns the

counts indicate the number of hanks of 560
yards each to the pound.
For woollen yams there is no uniform sys-

tem. In Yorkshire the counts generally in-

dicate the number of yards per drachm, but
in Dewsbury they indicate the number of

yards per ounce. In the West of England
the woollen counts indicate the number of

banks of 320 yards each to the pound.

Physical Structcbk.

The root of the wool fibre is enclosed in a
sort of minute bag or sack, formed by a con-

volution of the skin. This receptacle is

termed the hair foUich. In the skin itself

there are four distinct layers, the outer-

most of which is the acarfskin or ctUich.

It consists of the dried up or dead cells of

the underlying epidermis or rete mucosum,
which is the true skin. The third layer from
the surface is termed the papillary layer,

which is filled with a network of minute
blood-vessels, glands, and nerves ; and under-
neath this again is the dermis or corium, in

which exist certain globular masses which
under the microscope have the appearance of

bunches of grapes. These are the adipose
cells, the function of which is to throw ofiF

moisture which is carried by the sudoriparous
glands to the surface, where it is eliminated
as perspiration. Certain pear-shaped recep-

tacles which terminate in the hair follicle

near its orifice, are the sebaceous gla nds, which
exude a greasy substance which adheres to the
surface of the fibre. This is known as yolk or
auiiit, and in the natural economy of the
animal serves as a lubricant and preservative
of the fibre. It is subsequently removed
during the wool-scouring process.
The embryo hair in tne follicle is pro-

duced by the exudation of a plastic lymph
which graduallv becomes granular or cellular.

B\- the multiplication of these cells in the
globular extremity of the follicle, the fibre

is gradually pushed up or grows out of the

tube of the follicle until it reaches, and uven-

tuall}' projects from, the surface of the skin.

There is little doubt that the original cells

composing the fibre are all of the same spher-

ical form, the peculiar structural formation

of the fibre beuig largely governed by tlie

shape of the follicle. It will reailily l>e seen

that if a mass of semi-plastic spheres (repre-

senting the cells) are forced up a tube of

diminishing diameter (the follicle) the spheres

will be deformed by lateral pressure, lie-

coming elongated and of smaller diameter.

Friction will cause this effect to be greater

at the sides of the tube, the now spindle-

shaped cells being there more or less tuni-

pletely flattened into plates. Aggregations
of these flattened plate-like cells take the

form of lustrous horny scales, which consti-

tute the outer bark or covering of the fibre.

The scales, which have been compared to the
scales of a fish or to the slates on a house-

top, overlaj' each other in the manner which
the comparison suggests, the free edges pro-

truding more or less from the bulk of the

fibre, while the lower or covered edges are
imbedded and held in the inner layer of

spindle-shaped cells. The free edges invari-

aoly point away from the root of the fibre

just as do the bracts of a fir-cone.

The fact that the surface of the fibre is of

a serrated or scaly character is readily proved
by gently rubbing a wool or hair fibre oetween
the finger and thumb, when it will always
travel in the direction of the root of the fibre.

Situated centrally along the axis of the

fibre there is usually a well-marked core or

pith, termed the medulla or medullary canal.

This is composed of cells which have retained

more or less their spherical character, and to

a certain extent their plastic nature.

Three separate portions may thus be dis-

tinguished in the wool fibre :—(1) A central

cavity filled with comparatively soft and
approximately globular cells : (2) surround-
ing this and forming the larger portion of

the fibre, a thick layer of fibrous or si)indle-

shaped cells ; (3) an outer casing of flattened

homy scales.

When viewing a transverse section of a
wool fibre, there is no sharp line of divi-

sion between the three portions indicated

above, the change from one to another
being quite gradual. The separation into

zones, though well marked, is therefore in-

definite as regards boundaries. The physical

properties of wool, which render it of such
value as a textile fibre, are intimately con-

nected with, in fact are dependent upon,

the peculiar structure which has just been
described.

Vari.\tions in Physical Stkuctpre.

When such apparently dissimilar things as

the wool of the sheep, human hair and finger
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nails, birds' feathers, and horses' hoofs are all

of very similar composition, and differ only

in structural arrangement, it does not seem
improbable that wool fibres should vary some-

what in themselves. This also is actually

the case ; fibres from different breeds of

sheep, or even from different parts of the

same animal, vary greatly, not only in length,

thickness, &c. , but also in actual structure.

A typical fibre, such as may be obtained from
a good merino or Southdown fleece, will

possess the typical structure described above,

but frequently the type is departed from to

such an extent that the central core of

globular cells is entirely absent. Tlie serrated

character of the outer cells also reaches a

much higher state of development in some
samples of wool than in others.

Physical PBOPEEiiEa or Wool.

It is very interesting, as well as instructive,

to examine the various characteristic proper-

ties of wool in the light of the peculiar struc-

ture of the fibre, which has already been
described. The physical properties of wool
which render it of such value as a textile

material are— (1) Strength and elasticity,

(2) curliness, (3) felting property, (4) lustre,

(5) avidity for liquids.

Each "of these properties should receive

careful attention and thought during all

stages of manufacture, so that it may be
utilised to the fullest extent in the process

which is being carried out, or preserved un-
injured either for use in some subsequent
process, or to enhance the value of the finished

article.

( 1 ) ElaslicUy and Strength.— These are
properties which, in common with silk, wool
possesses in a greater degree than the vege-

table fibres.

When submitted to torsionals strain the

wool fibre exhibits a remarkable strength,

and when the breaking point is reached the
fracture always takes place at tlie juncture
of two rings of the outer scales, the imbedded
edges of the lower layer being pulled out of

their seats. The scales themselves are never
broken.
By reason of its structure, wool ia able

to withstand an enormous crushing strain;

in fact its resistance is so great that for all

practical purposes the effect of any direct

pressure may be neglected. The structure

again is beautifully adapted to prevent injury

by flexure. When any elastic body is sub-

jected to a bending strain, compression is

produced on the inner surface of the bend
and a torsional strain on the outer surface.

In the wool fibre, the cells in the central

zone being more or less plastic, are, no doubt,
teniporaril}' deformed, the spindle-shaped or

fibrous cells are bent, and the outer scales

being free for a portion of their length, slide

over one another to the extent necessitated

by the degree of flexure. When the strain

is removed the central or medullary cells

tend to assume their spherical shape, the

fibrous cells to straighten themselves, and
the outer scales to resume their original

position, thus causing the fibre to straighten.

The same remarks adequately explain the

behaviour of the fibre aa an elastic body,

when stretched. It has been found that the

limit of elasticity is from 0'3 to Oo per cent,

of the length, and if stretched beyond this

amount the fibre will not return to its ori-

ginal length, but takes a permanent set ; the
strength of the fibre is then much impaired,

mechanical disintegration having, no doubt,

commenced. This is well seen by stretching

a white horse-hair, the sudden change from
a semi-translucont to an opaque appearance
marking the period when the elastic limit ia

excended. The breaking strain of the wool
fibre depends a good deal upon its diameter,

(which varies considerably), and is usually

between 15 and 35 grms. (J oz. to IJ ozs.).

Both the breaking load and the elastic limit

are, however, very variable quantities, and
are often unequal in different parts of the

same fibre. It has also been found that the

amount of moisture which the fibre contains

at the moment has a certain influence on
the strength and elasticity. These valuable

properties of the fibre are, of course, injuri-

ously affected by any process which tends

to modify its structural arrangement, or act

upon the fibre substance ; and the various

substances used in manufacturing processes

behave very differently in this respect.

The strength and elasticity of tlie fibre are

very important factors in the spiiming and
weaving processes, and it is not too much to

say that the milling or felting process could

not possibly be conducted in the manner
usually employed if the elasticity of the fibre

were not capable of taking up the original

sudden strain produced by the blow or pres-

sure.

(2) Curliness.—The curly, wavy, or twisted

character of wool is caused bj' the unequal
contraction of the surface of the fibre, and
depends in a great measure upon its hygro-

scopic natiu"e. The curl may temporarily

be entirely removed by wetting the fibre in

hot water and drying in a stretched con-

dition, or may be artificially induced by
unequal drying—a fact whiftli is turned to

practical account in the curling of feathers

and of hair. The amount of curl in different

samples of wool is very variable, being, as a

rule, greatest in the finer qualities, and only

slightly developed or even entirely absent in

coarser varieties. The diameter of the wool

fibre varies from juVir to zhs inch, and the

number of curls from 30 per inch in fine wool.
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to 1 or 2 in the thicker fibres. The pro-

perty of curliness is most valuable to the

spinner, since it enables him to produce a
much finer thread than would be iJossible in

its absence; and by reason of the greater

development of curl in wool than in cotton,

it is possib'.e to spin a thread containing

fewer fibres with the former than with the

latter. The curl has also a considerable,

though not a principal, influence in the mill-

ing process.

(3i Felling Property.—The property pos-

sessed by wool and similar fibres, of felting

together to form a commercially valuable

fabric, is quite distinctive; silk and the

vegetable fibres being incapable of producing
such a material. Historically, felting is a
much older process than spinning andweaving,
a fact of which it is not difficult to give an
explanation. Primitive man, clothing himself

in skins to which the hair was adhering, would
find that in process of time the hair became
matted together into a compact mass,

especially where it was most subjected to

pressure and friction. In an extreme case it

might have occurred that the matting together

of the hair had gone so far that by cutting it

away from the skin a garment of felted hair

would be obtained ; and it would then be but
a small step to produce such a material by
purposely applied pressure and friction upon
previously shorn hair or wool. In this way
the manufacture of felt would naturally long

antedate the much more complicated and less

obvious processes of spinning and weaving.
The felting property of wool depends

primarily upon the scaly or serrated character

of the outer surface of the fibre, but is also

intiuenced, as already mentioned, by its

curliness and elasticity. With regard to the

action of the l^ter, in addition to its nse in

preventing the destruction of the fibre by the

sudden strains induced during the process,

the elasticity has a direct effect in aiding the

felting, because it is evident that if a bundle

of elastic threads were alternately stretched

and freed, pounded, released, and rolled

about, they would become entangled into a

more or less coherent mass. Considering

again, for a moment, the action due to tlie

curly nature of the fibre alone, it is equally

obvious that a mass of watch hair-springs

would become inextricably entangled if

treated in a similar manner. In order to

undci'stand the action of the fibre surface it is

necessary to remember that the outer scales

have protruding free edges, which always
point away from the root of the fibre. If two
fibres, therefore, are placed parallel to each

other, root to root and tip to tip, they may,
even when pressed together, be drawn over

each other in either direction ; but if one of

them is turned, so that the fibres lie in

opposite directions, and the process is then

repeated, the fibres \vill slide over each other
readily if the root end of either is drawn, but
will refuse to move if compressed and the tip

end of one is pulled. The reason is that in

the former case the free edges of the .-icales of
one fibre slide over those of the other, but
when drawn in the reverse direction they
interlock, causing movement in that direction
to be impossible.

It is now easy to see that in the early
stages of the felting process the curl and the
elasticity are the principal causes of the
matting together of the fibres, the necessary
conditions for the interlocking of the scales

—

i.e., contiguity and partial parallelism of the
fibres in reverse directions, combined with
pressure, not obtaining to a great extent.
As the process proceeds, however, and the
mass of fibres becomes denser, the number of

parallel contacts increases, the action of the
scales becomes more and more pronounced,
and in the later stages is all-important.
That the curliness of the fibre is not, as is

sometimes thought, the principal cause of

felting, is evident from the fact that some
varieties of wool, which are almost witliout

curl, will felt quite readily; while, on the
other hand, others—of which mohair is an
example^possess a well-developed curl, and
yet felt with difficulty. This fact is turned
to practical account in the production of

some " curl" and " crepon" cloths, in which
wool and mohair are combined together
in a woven fabric, which is afterwards
milled. The wool then felts together and
contracts, leaving the mohair in slack

threads, which, by reason of the twist in

the thread, form little bunches or curls.

Alpaca and mohair partake both of the
nature of wool and hair. They resemble
wool in curliness and fineness of fibre, but are
allied to hair in the almost entire absence of
free edges to the outer scales ; and this is the
reason why the mohair does not felt.

Other things being equal, the wool con-
taining the largest number of scales per inch
will be the best felting wool; but the most
important point is that the scales should have
free protruding edges. The reason why
" skin " wool felts more easily than " fleece

wool, is to be found in the fact that in the
former, the lime or other substance used in

the process of removing the wool from the
skin, has caused the scale edges to protrude to
an abnormal extent. This indicates that by
the-action of certain agents tlie felting pro-

perty may be increased, wliich is, of course,

a well-known fact. By adding some acid

or alkaline salt to the water used in the
milling or felting process, or even b}' using
hot instead of cold water, the scales are
caused to stand out more prominently, and
the felting action is increased. The greatest
possible efiect in this direction is produced
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ly milling in a hot acid solution, and to such
*n extent may the process be then carried

that the felt almost acquires the density of

wood, and may be sawn and turned in the
same manner. Such felt is used for polishing

glass and jewellers' work. Felt hats are also

made by felting or " planking," as it is

termed, in an acid solution. A microscopical

examination of a piece of hard felt shows that

the outer scales of the fibre have lost their

plate-like form and become partially dis-

tended. The fibres also have become con-

glomerated and welded together in such an
intimate and permanent manner that it is

difficult to distinguish their individuality.

It is evident then, that when pushed to its

extreme limits, the felting process brings into

play the slightly plastic nature of wool, the
fibres being more or less completely cemented
together. The ordinary milling process,

however, as carried out in cloth manufacture,
is of a much less severe character, the
integrity of the fibres being maintained, and
the flat, homy nature of the outer scales

being injured as little as possible; since it is

upon the retention of this that the lustre of

the finished fabric largely depends.
To sum up in a few words, it may be said

that the essentials for carrying out the felting

process are, a wool having a certain elasticity

and a large number of well-developed outer
scales, which must be submitted to inter-

mittent frictional pressure in the presence of

water ; the process being accelerated by heat,
acids, or alkalies.

(4) Lustre.—This quality, in respect of

which wool holds a position intermediate
between cotton and silk, is due to the
reflection of light from the homy outer
sheath of the fibre. Of all the physical pro-
perties of the fibre it is the most variable in

degree, alpaca and mohair surpassing all

other varieties in this respect. The texture
of the outer scales in different qualities of

wool varies considerably; under the micro-
scope some have the appearance of polished
ivory, others look like porcelain, while
some fibres possess scales which may be
compared in appearance to clear, slightly

-

tinted glass. The effect, however, largely

depends upon the method of observation;
the same fibre appearing very different when
viewed as an opaque and as a transparent
object, and under different illuminations, &c.
For the maximum amount of lustre it is

above all things necessary that the outer
surface of the individual scales or plates
should be polished and glassy. Anything
which tends to pit or roughen the scales will,

of course, destroy the optical continuity of~

the reflecting surface, thereby causing dis-

persion of light, and consequent diminished
lustre of the fibre; and since all liquids do
this in greater or less degree, the property of

lustre is most diflScult to maintain throughout
the manufacturing processes.

It should be generally recognised that acid
or alkaline solutions, or even pure water,* are
capable, under certain conditions, of actually

dissolving the wool substance; and they
undoubtedly attack the fibre to some extent
during the course of an ordinary scouring or
dyeing process.

The lustre of the fibre is not only injured
by processes in which solutions are employed,
but it is also deteriorated by an excessively

great, or too long-continued, heat.

Of all the valuable attributes of the wool
fibre, lustre is therefore the most easily

destroyed, and the degree to which it is

retained in the finished article depends largely

upon the care and skill brought to bear in the
different treatments to which the fibre is

necessarily subjected during its manufacture
into cloth.

(5) Avidity for Moisture.—Wool is very
hygroscopic, readily absorbing moisture from
the atmosphere and retaining it tenaciously.

Under average conditions the fibre contains
about 14 per cent, of its weight of moisture

;

but the amount is greatly influenced by the
hygrometric condition of the atmosphere. In
addition to surface condensation the moisture
is, in all probability, located actuall}' within
the individual cells, since the membranous
cell walls are permeable to water. This is no
doubt the reason why it is so difficult to

drive off the whole of the water, it being in

fact impossible to remove the last portion of

the moisture without partial disintegration

of the fibre.

By drying wool at 50° C. (120° F.) a loss in
weight of from 7 to 10 per cent, takes place,

and on raising the temperature to 100° C.
(212° F. ) a further loss of 5 to 8 per cent,

occurs. After drying at 50° C. the wool will

again absorb moisture from the atmosphere
up to the original amount, but when dried at
100° C. only part of the loss is regained,
showing that some change has taken place
apart from the mere loss of moisture. This
view is supported by the fact that wool
heated for a long time at a temperature con-
siderably below 100° C. gradually acquires a
yellow colour, becomes lustreless and brittle,

and is much reduced in tenacity and strength.

To account for these effects Bowman
suggests that the water exists in the fibre in

two conditions

—

i.e., as moisture, and as
chemically combined water of hydration.
But it appears reasonable to reserve a
definite opinion on this point until the
chemical constitution of the fibre has been
determined.

This question of the drying of wool is one
of much greater practical importance than is

commonly supposed. Wool dried in the open
* See p. 364.
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air will always yield an article of higher
quality than can bo obtained from the same
wool when dried by means of artificial heat.

A case in point was recently brought under
our notice by a manufacturer of felt hats, who
stated that he could alwaj's produce a better
quality hat in summer than in winter from
the same raw material. Inquiry elicited the
fact that it was the practice in these works
to dry the )iat bodies in the summer bj-

placing them in an open shed, whereas in the
winter season they were dried, at several
stages of the manufacture, over the steam
boilers. This fact sufficiently explained the
variable result obtained.
Although it is important that wool should

be dried at as low a temperature as possible,

it is of much greater importance that the
fibre should not be submitted to the action of
dry heat ; that is to say, the drying process
should not be continued after the moisture
has all been evaporated. In fact, to put it

another way, one may say that practically
no injur}- is sustained, even with a consider-
able degree of heat, so long aji moisture U
beiiKj tjiren off, but immediately moisture
ceases to be evolved the deterioration above
mentioned commences.

Chemical Compositios or Wool.
Wlien treating of the structure and mode

of growth of the fibre it was pointed out
that certain glands situated beneath the
ekin of the animal exude a greasy substance,
which, coating the fibres to a consideirable
thickness, serves to protect them from injarv.
The amount of this encrusting substance is

very variable, and on the raw fibre it is

always associated with more or less sand,
dirt, and other foreign matter ; the propor-
tion of pure wool fibre in different samples
of raw wool is therefore equally variable, as
is shown bv the following analyses, whirfi,
however, do not, by any means, represent
extreme cases :

—

Analyses or Raw Wool (after drying at
100° C).
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is by far the most variable constituent, some-
times as little as 1'5 per cent., and occasion-

ally as much as 6 per cent, being found. It

appears, as was first pointed out by Chevreul,

to be present in two different conditions

—

one portion being in the free state, or onlj'

in feeble combination ; while the remainder,
which (according to Knecht) amounts to about
30 per cent, of the total sulphur, cannot be
removed without entire disintegration of the
fibre. The sulphur in feeble combination
very readily forms sulphides if tlie wool is

brouglit into contact with metals ; and dark
coloured stains are frequently produced in

this manner. The formation of black sul-

phide of lead, when wool is heated with a
solution of plumbite of soda, serves, indeed,
as a test to distinguish wool and hair from
all other fibres, since the two former fibres

alone contain sulphur.
In order to guard against the formation of

these stains, it is sometimes necessary to
remove the active sulpliur from wool which
is intended for wliite or delicately coloured
goods, and this may be done by steeping for

twenty-four hours in milk of lime, and sub-

sequently washing, then treating with dilute

hj'drochloric acid to remove the lime, and
again washing in water.

That portion of the sulphur which cannot
be removed by this treatment is evidently
in a different state of combination, since it

will not form sulphides, and does not, there-

fore, produce a black colour with plumbite
of soda.

With regard to the chemical constitution

as apart from the composition of the fibre,

little is known. When' submitted to dry
distillation (heated without access to air) wool
yields first sulphuretted hydrogen and a
little carbon disulphide, then ammonium car-

bonate, and afterwards pyridine, acridine, &c.

,

and a residue of carbon.
Schiitzenberger also obtained nitrogen,

carbon dioxide, oxalic and acetic acids, leu-

cine, and tyrosine on heating wool with
barium hydi'ate ; and these decomposition
products tend to show tluit wool is, or at

any rate contains, an albuminoid.
An interesting series of experiments bear-

ing upon the chemistry of wool has been
made bj- Knecht.* On heating purified wool
with sulphuric acid he obtained a light brown
solution which readily gives precipitates with
solutions of the acid colouring matters. The
substance which produces these precipitates

or lakes, he considers to be identical with the
constituent of the fibre which combines with
the acid colours in an ordinary dj-eing pro-
cess, the amount of this lake-forming sub-

stance being from 25 to .30 per cent, of the
wool.
To obtain the above-mentioned acid solu-

* Journ. Soc. Dyeri and Col., August, 1SS8.

tion of wool, 100 parts of the fibre are boded
for about two hours with 200 parts of strong

sulphuric acid diluted with 300 parts of

water. The wool gradually dissolves, pro-

ducing a brown solution, which, when neu-

tralised by alkali, deposits a yellowish-white

precipitate consisting of the lake-forming
substance.

A body called lanuginic acid was pre\-iousl}-

known, being produced by a process the con-

verse of that above described

—

i.e., by dis-

solving wool in caustic soda and neutralising

with acid. Knecht found that an acid solu-

tion of lanuginic acid has exactly the same
properties as his lake-forming substance, and
therefore considered the two to be identical.

Campion, who originallj- prepared lanuginic

acid,* gave its composition as C3sHu„NioO._„,

but Knecht states positively that it contains

sulphur in the inactive condition.

Lanuginic acid not only possesses basic

properties, as indicated by its forming com-
pounds with acid colouring matters, but also

shows well-marked acid properties, giving

precipitates with both metallic hydrates and
basic colouring matters. It is thus an amido
acid, the acid group apparently being stronger
than the basic group, since wool dissolves

more readily in alkali than in acid.

It is further considered that lanuginic acid

is an albuminoid, since it gives the character-

istic reactions of that class of bodies.

Knecht does not consider that lanuginic

acid exists as such in wool, but that it is a
simple decomposition product. This idea is

borne out by the fact that wool will not
combine with the free sulphonic acid colouring

matters, excepting in the presence of free

acids ; this is to say, since the acid colouring

matters are always used in the form of sodium
salts, a large excess of acid over and above
that required to liberate tlie free sulphonie
acid must be added to the dye-bath. If the
wool is preinoiis/1/ boiled with sulphuric acid
it may, however, be dyed direct with free sul-

phonic acids. Coupled with the above, the
fact that wool itself will dj'e from a colour-

less solution of rosaniline base, again sliows

the superior activity of the acid groups it

contains.

Richard + thinks that the behaviour of

wool towards colouring matters and mordants
may be explained—as is generally admitted
—by the supposition that it contains as
amido acid. He has attempted to prove the
existence of an amido group by treating wool
with nitrous acid and then with an alkaline

solution of some phenol (phenol, resorcinol,

naphthol, &c. ). He thus obtained various

brown and red colours upon the wool, which
are possibly azo colours, the wool sub^ance
itself entering into the composition of the

* Compter rendug, vol. Ixxii., p. 330.
+ Proc. Soc. da Mulhouse, January, 1388.
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«oloar. However, as Richard himself points

out, if the substance obtained on treatment
with nitrous acid is a diazo compound of

lanuginic acid (or other constituent of wool),

it possesses properties differing from those
usually associated with diazo compounds,
since by treatment with boiling hydrochloric
acid it is not decomposed but is still capable

of giving colours with the phenols.

Breinl* has made some very interesting

experiments which, though not bearing di-

rectl}' upon the constitution of the fibre, may
conveniently be noted here, since, taken in

connection with the above remarks, they
have an important practical significance. He
found that if woollen cloth is splashed with
alkali or acid and then heated (dried or

steamed), tha portions which are thus
treated will dye a much darker shade than
the rest of the fabric ; and he points out that

this is probably a frequent cause of irregular

dj'eing. In all probability the action is a
twofold one, partly chemical and partly phy-
sical. It is evident from what has been
already stated that in those places splashed
vrith acid or alkali there will De a liberation

of active lanuginic acid ; and the reagents
will also tend physically to open or raise up
the outer scales of the fibre, thus giving the
dye solutions freer access to the inner and
more easily dyed portion.

Colouring "Matter of Wool.—The natural
colour of wool varies from white to dari:

brown or almost black ; but with regard to

the colouring substance little is known. Iron
or manganese is always present in the ash of

dark wool, and magnesia is frequently found
in light coloured samples ; but in all cases an
oily organic matter of a similar colour to that
of the wool may also be extracted, and it is

uncertain to what the colour of the wool is

actually due.

Che.mical Propebties of Wool.
The animal fibres—silk, wool, fur, and hair

—are chemically of a much more active

nature than cotton and other fibrous vege-
table products, that is to say, speaking
generallj' (for there are important exceptions),
they mure readily combine with, or are
affected by, chemical reagents.

Action of Water.—The action of moisture
on the fibre has already been incidentally
alluded to ; and although, as Gardner has
shown, t pure water at a temperature of
about 400° F. is capable of actually dissolv-

ing wool, the only noticeable effect on boiling
the fibre in water for a reasonable length of

time is a diminution in its lustre.

Much more destructive is the action of
steaming. ScheurerJ states that "by steam-

• Zeit. fiir ana. Chtm., December, 1888.

t V. Wool Dyeing, p. 29.

t Bull. Soc. Ind. ilulkouse, 1893, p. 89.

ing thoroughly cleansed woollen cloth at a
temperature of 210° F. the fibre is weakened
to the extent of 18 per cent, in three hours.
The destructive action then becomes less, and
equals 12 per cent, for each successive inter-

val of twelve hours, the total weakening effect

amounting in sixty hours to 75 per cent, of

the original breaking strain—a destructive
effect equal to that produced on cotton only
after 420 hours steaming."
Action of Acids.—Wool absorbs acid from

solution with much avidity, and retains it

with considerable tenacity. It is not yet
established whether the whole of the acid
withdrawn from solution exists in chemical
combination with the fibre or some constitu-
ent of the fibre ; but that a portion, at any
rate, does so is evident from the fact that on
lon^ continued washing, part of the acid is

removed as an ammonium salt, the ammonia
being eliminated from the fibre substance
itself. No doubt, however, the cellular

structure of wool, which determines its very
absorbent nature, has something to do with
the difliculty found in removing the acid by
washing.

Acetic acid and organic acids generally
have very little chemical action on wool under
any conditions of practical work, but dyeing
defects may possibly arise if these solutions are
allowed to concentrate upon the fibre. Acetic,

oxalic, and tartaric acids are all frequently
used in dyeing operations.

Sulp)iuric acid, if sutficiently concentrated,
will, as has been already' mentioned, dissolve
wool. This effect requires acid of 25 to 30
per cent, strength—say, 45° Tw. Much more
dilute acid than this ^vill, however, exert an
injurious action, the safe limit being about a
6 per cent, solution of acid (10° Tw.). Very
prolonged boiling with even a 3 per cent,

solution of sulphuric acid will, however,
weaken the fibre. The most easy and definite

method of determining whether the fibre has
sustained serious injury is afforded by a
microscopical examination, which will show
in this event that the outer scales have been
raised up, and protrude abnormally from the
body of the fibre, or even, in extreme cases,

that they have been entirelj' removed.
Hydrochloric acid has a similar action to

sulphuric acid

—

i.e., its effect if dilute is

negligible, but when concentrated it entirely
dissolves the fibre.

Xi/ric acid behaves differently to sul-

phuric or h}-drochloric acid. When heated
with dilute nitric acid, wool, like all skin
products, becomes permanently coloured yel-

low. This action is not thoroughly under-
stood, but the common statement that the
yellow colour is due to a production of
picric acid is certainlj- incorrect. Colouring
matters, almost without except'on, are
destroyed by a treatment with boiling
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dilute nitric acid, and since the wool fibre

is little affected thereby, save for the pro-
duction of the above-mentioned yellow colour,
this process is frequently resorted to for
" stripping ofiF" the colour of dyed material
previous to redj-eing.

Su/phurous acid, when cold and dilute, has
no appreciable action upon the fibre, but
tends to remove the pale yellow colour
which so-called white wool always naturally
possesses. It is, therefore, largely employed
as a bleaching agent for wool.
Sypochlorous acid, which, in the form of

bleaching powder, is the bleaching agent par
excellence for cotton and vegetable fibres gener-
ally, cannot be employed for bleaching wool,
because it tends to develop rather than to
remove the yellow colour. It is found, how-
ever, that wool which has been treated with
a solution of bleaching powder or hypo-
chlorous acid possesses a greatly increased
atfinity for most colouring matters ; and this
fact, which was first noticed by Mercer, is

turned to practical account in the printing of
mixed wool and cotton goods, the dyeing of
skin mats, &c. , the efiect apparently being
due to an oxidation of the fibre.

Chlorine yas in aqueous solution acts in a
similar manner to hypochlorous acid, but
more energetically. The very considerable
action of extremely dilute solutions of
chlorine is probably due to the power which
wool possesses in a marked degree of con-
centrating or condensing upon itself any
reagent with a solution of which it is brought
into contact. There is no doubt that this
action comes into play largely in mordanting
and dyeing processes.

Action ofAlkalies.—It has been mentioned
that the action of acids upon cotton is, on the
whole, much more destructive than is the case
with wool. With regard to alkalies and
alkaline salts the position of the two fibres
is reversed ; for while cotton may be boiled
with a solution of carbonate or caustic soda
with impunit}', such a treatment would be
absolutely destructive to wooL

Caustic alkalies (caustic soda or potash)
should never be brought into contact with
wool. Even when cold and dilute they
exert a powerful detrimental effect. A
solution containing 2 per cent, of caustic
soda will dissolve wool completely by boiling
for a short time, cotton being unaffected
thereby ; and this affords a simple means of
estimating the respective amount of the
fibres in a mixed fabric.

Buntrock * has, however, recently shown
that a very concentrated solution of caustic
Boda (90° Tw.) actually strengthens wool,
causing it also to exhibit an increased affinity
for colouring matters.
Ammonia has little action on wool, though

• Farber Zeitung, 1898, No. 3.

I in common with all alkaline solutions it hag
a great tendency to reduce the lustre of the
fibre.

Alkaline carbonates, such as the carbonates
of soda, potash, or ammonia, have very much
less injurious action than the caustic alkalies.
When used in dilute solution, and at a low
temperature, they have indeed little effect,
and are the chief agents used in removing;
the yolk or suint from the fibre in the scouring
process.

Soaps, when pure, act in a similar manner
to alkaline carbonates; but care must always
be taken that the scouring agents employed
are free from caustic alkali, soda ash and soft
soap being especially liable to contain this
impurity.

Action of Metallic Salts.—When wool is
boiled with a solution of certain metallic
salts a dissociation of the latter takes place,
the metal probably as a basic salt combining
\vith, or being deposited upon, the fibre in an
insoluble condition. A portion of the acid
is also taken up by the wool, while another
portion is left in solution, partly in the form
of an ammonium salt ; the liberation of
ammonia from the wool being probably an
important factor in determining the fixation
of the metal. Upon these facts the mor-
danting of wool depends, the fibre being
boiled in a solution containing the sulphate,
chloride, (fee, of aluminium, tin, chromium,
iron, &c., as the case may be.

Behaviour towards Colouring Matters.—Wool, of all textile fibres, exhibits the most
powerful affinity for the colouring matters.
It combines directly with all the substantive
dyes, and can be readily djxd with tliem.
Its affinity for these is generallj' greater than
that of silk ; in other words, the colours pro-
duced on wool resist the action of boiliuir
water or of soap better than those on silkT
Thus, if wool and silk are dyed the same
shade with naphthol yellow or indigo extract,
and then boiled witli water, the colour is

extracted from the silk much more rapidly
than from the wool. There are some ex-
ceptions to this rule, and on these facts is

based the principle of dyeing the wool and
silk in mixed goods manufactured from these
two fibres, two entirely different shades in
one bath. As shown by Hirsch,* wool also
evinces a strong aifinitj- towards certain
substances, like the naphthol sulphonic acids,
which are not dyes in themselves but are
capable of forming dyes by subsequent treat-
ment. Thus wool, boiled in acid solution
with 1 to 2 per cent, beta - naphthol
disulphonio acid R, became orange when
passed into a solution of diazotoluene, after
the addition of ammonia. In a similar
manner, naphthol green may be produced on .

the fibre, by boiling in naphthol mono-
* Journ. Soc. Dyers and Coloioists, 1889, p. 116.
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sulphonic acid, passing through an aeidulatod

liatli of nitrite of soda and then iiitp a hot
copperas solution.

For some adjective dyes, such as the
insoluble red dvewoods and catechu, wool
also' exhibits a direct affinity. Others, like

alizarin, which are used in dyeing in the form
of pastes containing the colouring matter in

a verj- finely-divided state, are, when used
without mordant, absorbed mechanically and
fixed loosely by the fibre.

The various qualities of wool behave
differently in dyeing, the finer qualities

generally requiring more dyestuff to produie
a given shade than the coarser ones. Tlie

amount of dyestuff required also varies

according to the state in which the wool is

dyed—as loose wool, slubbing, yain, or in the

piece—the former requires most, the latter

least, dyestuff.

Certain kinds of wool, e.g., mohair, are
sometimes very difficult to dye ; they appear
to take up only a very small proportion of

the dyestuff. in spite of prolonged boiling.

In these cases a short steaming is generally

found to be effective in overcoming the
ilifficulty. In some cases the peculiar action

of steam on wool may be a drawback.
WOOL FAT, Suint. Unwashed sheep's

wool has the following composition :—12 to

23 per cent, water, 31 to 43 per cent, wool
fibre, 3 to 23 per cent, dirt, 28 to 42 per
cent. " yolk."

The "yolk" is a mixture of potassium
soaps and fatty matters, cholesterol, iso-

cholesterol, and homologues and ethers of the

same, together with waxy matters, particu-

larly ceryl cerotate.

Wool fat is removed from the fibre by
means of volatile solvents or dilute solutions

of soda ash. The extraction by means of

volatile solvents has not been extensivelj-

carried out in England.
If an acid be added to the waste scouring

liquor, the soap occurring naturally in the

yolk will be decomposed, and fatty acids will

be liberated, which, together with the re-

mainder of the fatty and waxy matters pre-

sent, rise to the surface. As wool fat is in-

soluble in water, its removal from the aqueous
solution is easily effected by heating the
mixture with steam before separating the acid

liquid. The residual fatty mass is capable of

absorbing a considerable amount of water, a

fact which is taken advantage of in the pre-

paration of ointments, &c. , purified wool fat

termed lanoline being largely used for this

purpose.
W ool fat cannot oe saponified by aqueous

caustic alkalies.

Purified wool fat has a pale yellow colour

and a slight odour. The crude product
is brown and has • strong disagreeable

.ameU.

Recovered Fat, Torhhire grease. When
an acid acts on a Holution of soap, a fatty

acid U liberated and an alkaline salt goes
into solution. If poiitssium oleate, which is

the chief constituent of an olive oil potash
soap, be treated with sulphuric acid, oleic

acid rises to the surface and potassium
.sulphate remains dissolved in the aqueous
liquid.

•iKCigHjsO, -I- H.,S04

= K.,SO, -I- 2HC,,H^O,.

In the washing of wool by means of soap,
the waste scouring liquors contain the soap
originally used (now partly existing as in-

soluble calcium soaps), together with the
potash soaps naturally present in the wool,
and the waxy and fatty matters extracted
by the detergent action of the soap.

On treating these waste liquors in wooden
tanks with a slight excess of sulphuric acid
the soaps are decomposed, as shown in the
above equation, and when steam is blown
through the mass the fatty and waxv com-
pounds rise to the surface with the liberated

fatty acids. After standing for some time
the aqueous liquid (containing alkaline sul-

phates, a small amount of sulphuric acid and
any glycerin which may have been present
in the soap) is run off. The " magma," as
the fatty mixture is termed, is collected and
drained on filters made of coarse cocoa-nut
matting. It is then transferred t6 canvas
bags and subjected to pressure, first cold and
later with the application of steam. The
mixture of grease and water flows into a
tank. The pressed residue in the canvas-
bags still contains about 15 per cent, of

grease, which is sometimes extracted by
means of carbon bisulphide.

Tlie aqueous emulsion of fat which has
been obtained as above is purified by boiling

with dilute sulphuric acid. The mixture is

allowed to stand and then .separated from
the water. On cooling it solidifies to a soft

brown mass, having a rather unpleasant
odour. If necessary it may be bleached by
means of a solution of potassium bichromate
and sulphuric acid.

Sometimes the product is used in the manu-
factvire of coarse soaps, and sometimes it is

distilled for the separation of oleine (liquid

constituents) and stearin (solid compounds).
Recovered grease consists essentially of

free fatty acids, glycerides (neutral oils), and.
oholesteroid bodies. The composition, how-
ever, varies considerably according to the
kind of wool operated upon and the soap
used. If the product is from greasy wool, it

will contain a high percentage of wool fat and
consequently much unsaponifiable matter.
If the wool contain but little grease, the
recovered fat will consist chieflj' of fatty
acids derived from the soap. In some cases
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the wool is steeped in water previous
to scouring, by which means much of the
" J'olk " and potash salts are removed. In
this case the soapy liquors yield a smaller
amount of recovered fat, but it is of a supe-
rior quality.

Waste soap liquor obtained from the cleans-

ing of materials which have previously been
oiled will yield greases containing these sub-
stances in addition to the products obtained
from tlie soap.

The following figures show the percentage
of saponifiable and unsaponifiable matter in

a few samples of recovered grease from wool
scouring :

—

Unsaponifiable, 25-5 35 42-5 8-5 15'6

Saponifiable, 74-5 65 57-5 91-5 S4-4

When large quantities of alkaline carbonates
are used in scouring, the value of the reco-
vered fat may be less than the cost of pro-
duction. The extent to which waste scouring
liquors vary in composition is shown by the
following partial analyses. All the four sam-
ples were obtained from the washing of raw
wool :

—

In 100 Parts.
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WOOL GREEN S (B.) (S.C.L). Sodiuyn
ta/t of (ctnvmethyl diamidodiphenyl fi-oxy-

naphthol carbinol suljihonic acid. 1883.

Brown powder with copper}' lustre. Soluble
in water or alcohol with greenish-blue colour.

Concentrated HjSOj, brownish -violet solu-

tion : on dilution becomes yellowish green.
Ajipiiialion.—An acid colour. Dyes wool

or Kilh (;reen.

WOOL RED EXTRA (K.) v. Amaranth.
WOOL SCARLET R (Sch. ). An azo dye.

Xrjlidine — a-naphthol disidphonic acid,

1885. Bro^vni8h^ed powder. Aqueous solu-

tion, yellowish - red. Concentrated H2SO4,
cherry-red solution; on dilution becomes
redder.

Application.—An acid colour. Dyes loool

or fii/h searlet-red.

WOOL VIOLET S (B.). An azo com-
pound.

Jjinitraniline — Diethyl m-sidphanilic acid.

1894. Black powder, soluble in water -or

alcohol with a red-violet colour. Concen-
trated H2SO4, scarlet-red solution ; on dilu-
tion, orange-red.

Application.—An acid colour. Dyes wool
reddish-violet from an acid bath.
WOOL YELLOW (B.) v. Fustine.

XANTHAURINE (G.). An acid yellow

"XANTHINE I'. Madder.
XANTHINE (P.) (D. & H.) (L.) v. Phos-

PniNE.

XYLIDINE, C6H,(CH3),,NHj. The oom-
nu'i-eial article is a mixture of isomeric
conipound.s. (v. Aniline.)
XYLIDINE ORANGE v. Brilliant

Orange R.

XYLIDINE RED v. PoNCE.itr 2 R.
XYLIDINE SCARLET v. Ponceau 2R.
XYLONITE V. Cotton (Action of Nitric

Acid).

YELLOW CORALLIN v. Aurine.
YELLOW FAST TO SOAP (0.). An azo

dye.

M -amidobenzoic acid — Diphenylamine.

1884. Brown paste, almost insoluble in water.
Concentrated H.SOj, violet solution ; on dilu-
tion, magenta-red.

Application. —A mordant dye, used in
printing with chrome mordant.
YELLOW PRUSSIATE OF POTASH v.

Pc iTASsiCiM Ferrocyanide.

YELLOW T (S.C.I.) r. Resorcix Yellow.
YELLOW W (Bv.) <: Fast Yrllow (B).
YELLOW WALLFLOWERS and

WHITE HAWTHORN BLOSSOM. Both
contain yellow eoluuiiiig matters, wliich may
be applied in conjunction with alum mordant.
A. (t. Perkin* has recently shown that tlie

latter contains quercetin itself, while wall-

flowers contain a mclhoxy-quercetin.

YELLOW WOOD v. Fustic (Old).

YELLOW WR (S.C.L) v. Brilliant
Yellow S.

YOLK i: Wool.
YORKSHIRE GREASE v. Wool (Re-

covered Fat).

YOUNG FUSTIC v. Fustic (Young).

ZAMBESI BLACK B, B R, D, F, R
(Ber.). Mark B. Grejish-black powder.
Aqueous solution, bright blue; alcoholic

solution, reddish-blue. Concentrated H; SO^,
bright blue ; on dilution, becomes violet.

Application.—Direct cotton colours, diazo-

tised and developed with /3-naphthol.

ZAMBESI BLUE B X. B, R X, R (Ber.).

Mark B X. Black powder. Aqueous solu-

tion, violet; alcoholic solution, reddish-blue.

Concentrated ILjSO,, bright blue ; unchanged
on dilution.

Application.—Direct cotton coloiu-s. Dyed
either direct or diazotised and developed.

ZAMBESI BROWN G, 2 G (Ber.) Mark
6. Violet-black powder. Aqueous solution,

bluish-red; alcoholic solution, dull bluish-

red. Concentrated H5SO4, bright blue solu-

tion ; on dilution, becomes bluish-red.

Application.—Direct cotton colours. As
direct dyes they produce dullpurplish-browns,
but when diazotised and developed yellowish
(G G) and dark (G) browns.

ZAMBESI GREY B (Ber.) Greyish-
black powder. Aqueous solution, dull blue

;

slightly soluble in alcohol, with a dull bluish-

red solution. HjSOj, bright blue solution

;

on dilution, becomes reddish-blue.

Application.—A direct cotton colour. Dyes
unmordanted cotton or wool, bluish-grey
shade ; on diazotising and developing shade is

changed to (/3-naphtliol) slate shade (resoroin)

greenish - grey ; (toluylene diamine) olive-

grev; (amido naphthol ether) groj'ish-purple.

2INALIN. An obsolete nitro compound.
ZINC, Zn = 65. Zinc occurs in combina-

tion with sulphur as zinc blende (Zn S), and
combined mth carbon dioxide as caiamine
(Zn CO3). The metal is extracted from its

ores by calcination or roasting, the oxide
thus formed being then reduced by heating
with ground coal in a retort. The metal
volatilises, and is condensed in suitable

• Trails. Chtm. Soc, 1894, p. 1666.
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receiTers. It is afterwards purified by melt-
ing.

Properties.—Commercial zinc dust obtained
from the distillation process contains more or

' less zinc oxide, iron, and cadmium. It is

used as a reducing agent in either alkaline or
acid solution. It is also employed in the pre-

paration of indigo vats.

Zinc has a bluish-white colour. Although
brittle at the ordinary temperature it can be
rolletl into sheets at 125° C. At 433° C. zinc

mells. and at a bright red heat volatilises and
takes fire, burning with a greenish-white
flame, with formation of white zinc cxide.

The specific gravity of zinc is 7, and the
metal when fractured has a crystalline

structure. It tarnishes in raoist air, but
when pure, water even at 100° C. has no
elfect on it. Commercial zinc is attacked by
boiling water, hydrogen being evolved.

Zinc is dissolved by caustic potash and
soda as well as by dilute acids. Under the
name " galvanise I iron" it is used as a
covering for sheets of iron, the latter being
merely dipped in the molten zinc.

Brass and a number of other useful alloys

contain zinc.

The salts of zinc are soluble in water or in

acids, and are coloiirless. The neutral salts

wliich are soluble in water redden litmus,

have a metallic taste, and are poisonous.
Anaiyiiis of Zinc Poivder,—Ziiic dust, zinc

pre/iaration, or zinc powder contains, in addi-
tion to metallic zinc, variable quantities of

zinc o.Yide, iron, cadmium, silica, &c. As it

is largely used as a reducing agent in the
preparation of indigo vats, its value for such
purposes depends entirely upon the amount
of metallic zinc present.

Drewson* determines the percentage of zinc

by its action upon an excess of a standard
solution of potassium bichromate. For this

purpose 0'661 grm. of the sample (this amount
of pure zinc reduces I grm. of KjCrjO,) is

mixed with 80 c.o. of a solution containing 25
grms. of potassium bichromate per litre and
10 c.c. of dilute sulphuric acid. The same
amount of dilute acid is added after fifteen

minutes, and the addition repeated a third
time, the liquid being stirred from time to

time. 10 c.c. of concentrated sulphuric acid,

diluted with its own volume of water, are now
added, followed byan excess (about 10 grms. )of

jntre granulated ferrous ammonium sulphate.

If, after well stirring, a drop of the solution

does not produce a blue colour wlien brought
in contact with a drop of potassium
ferricyanide, a further weighed amount of

the ferrous ammonium sulphate must be
added. The excess of ferrous salt is then
determined by the standard solution of

bichromate. The amount of potassium
bichromate reduced by 0661 grm. of the

* jQurn. Soe. Chem. Ind, 1887, p. 147.

sample, multiplied by 100, gives the per-
centage of metallic zinc present. Any
metallic iron present will, of course, also be
included.

Example.—0-661 grm. with 80 c.c. of a
solution of potassium bichromate (25 grms.
of K-jCrjOy per litre) were subsequently
treated with 10 grms. of ferrous ammonium
sulphate. 61 c.c. of the same bichromate
solution were required to oxidise the excess
of ferrous iron. (1 grm. of ferrous ammo-
nium sulphate = O'TioS grm. K.^'r./);.

)

0025 X 86i = 21525 = total K..Cr,0,.

01255 X 10 = 1-2550 == K.>Cr..O; us'ed by
Fe(NHJ.j(S0;L.6"H.,0

•8975 = K^CrjO, reduced'
by zinc.

.•. 0-8975 X 100 = 89-95 per cent, of zinc
in the sample.

Instead of adding such a large quantity of
ferrous ammonium sulphate, the operation
may be modified by diluting the solution con-
taining the excess of potassium bichromate
to a given bulk, and estimating the amount
of KjCraOf still present, as given under
BlCHROM.\TES {q.v.).

Liebschiitz* takes 1 grm. of the sample,
removes the iron by means of a magnet, and
moistens the powder with alcohol in a beaker,
stirs with a small platinum rod, and covers it

with a warm neutral solution of 5 grms. of

copper sulphate. After digesting for some
time, the mixture is acidified with a few
drops of dilute sulpiiuric acid. After the
copper is deposited the liquid is poured
through a small filter, and the deposit is

washed by decantation with warm water
until copper can no longer be detected in the
filtrate by means of potassium ferrocyanide.
The copper, together with the ash of the
filter, is dissolved in nitric acid, any lead
liere present is removed, the solution is made
up to a known volume, and the copper is

determined volumetricallj' in an aliquot part
thereof by means of titration with a standard
solution of potassium cyanide. The weight
of copper found, multiplied by I -032, equals
the amount of zinc in the sample taken.

K. Weil t employs a standard solution of
copper chloride, and after the action of the
weighed sample of zinc, estimates the residual
copper in solution by stannous chloride. A
solution of copper chloride containing 10 grms.
of Cu per litre is prepared by dissolving
12-519 grms of pure copper oxide (obtained
by ignition of the nitrate) in a slight excess
of hydrochloric acid and diluting to a litre.

50 c.c. ( = 0-5 grm. of Cu) are introduced into
a porcelain or platiimm capsule, and dilute
anmionia carefully added until the liquid

• Jaunt. Amer. Chem. Sm., vol. vii., p. 1S«
tCAcmtcaf Newt, vol. liv., p. 314,
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hecomea slightly opnicscent. A weighed
amount (0'4 grin.) of the sample of zinc

puwiler is now iidclcd. and a platinum wire

coiled at the luwei- end in the form of a spiral

is used to stir the mixture oceiisionally.

When tlie operation is complete (known by
no deposit being foruie<l on a clean platinum
wire when stirred up in the mixture) a few
drops of acetic acid are added, and the liquid

decanted into a graduated 200 c.e. Hask.

The capsule and Uic precipitated copper are

well washed with water and the wliole diluted

to the 200 e.e. mark and well mixed. After
allowing any insoluble matter to subside, 20
o.c. of the clear solution arc put into a small

flask, mixed with 40 c.e. of pure hydrochloric

acid, and titrated at the boil until completely
decolorised, with a solution of stannous clilor-

ide which has been standardised by tlie

original copper solution. Deducting the

copper found in solution from Oo grm , the

weight of copper precijjitated by the zinc in

the sample is obtained. The weight multi-

plied b\ 1032, as given above, represents

the amount of metallic zinc in the portion

taken for analysis.

The percentage of metallic zinc may also

be determined from the volume of hydrogen
evolved when a weiglied amoiuit of zinc

powder is treated with dilute sulphuric or

hydrochloric acid.

F. Meyer * describes a special apparatus
for the analysis of zinc powder by the last-

mentioned method.
ZINC ACETATE, Zn(C.,HsO,)a + 2H.,0.

Zinc acetate occurs in the form of white
crystals, which easily dissolve in water. Its

use has been suggested as a substitute for

tartar emetic for fixing tannic acid. A solu-

tion of 5 j.arts of sodium acetate and 10 parts

of zinc sulpliale in 1000 parts of water may
be used for tlii.s [mrpose.

ZINC CARBONATE, ZnCOs. Carbonate
of zinc occurs native as cahimiiie. It may be
prepared by mixing zinc sulphate solution

with sodium bicarbonate. If the normal car-

bonate (XaJ'O,) be used, basic zinc carbonates
arc picciiiitated.

ZINC CHLORIDE, ZnClj.

I'rejiaralion.—Zinc chloride may be ob-

tained in the anh3'dious slate by the dis-

tillation of zinc sulphate and calcium chloride.

It is also formed in solution by treating

zinc oxide suspended in calcium chloride
solution with carbon dioxide, whereby cal-

cium carbonate is precipitated. Zinc chloride

is generally maimfactured as follows :
—

Sheet zinc, carcfuUj' sorted so as to contain
no galvanised iron, is dissolved in stone or
wooden vessels. If stone ones be used, iron
rods should be avoided, as a spark caused by
friction might cause an explosion of the
hydrogen lil>erated during the reaction. The

* Jomii. .Six, Clum, hid., lsU4, |>. S41,

vessel must be fitted with & wooden chimney
by means of which the gases can escape.

If the hydrochloric acid is not too weak a

solution will be obtained of from 98" to 110°

Tw. , which is only slightly acid and can
often be used directly.

This solution contains also other metals,

chiefly iron. If a pure white chloride of

zinc is wanted, the iron and manganese
must be removed bj' ncutralisiiu' with soda,

heating to about 45" C, and adiLitig chloride

of lime in solution. The iron and manganese
are then precipitated ; they settle quickly,

and the clear solution may be filtered or
decanted ofl', and evaporated down in enam-
elled vessels. These should have a capacity
of alxiut 100 to 200 litres and be heateil

direct by fire. The evaporation is continued
until the temperature rises to about 240° C,
a little chlorate of potash is added as the
liquor will have become somewhat yellow
again. Some hydrochloric acid (free from
iron) is very carefully a<lded by means of a

long tube-funnel, having the end in the hot
solution, in order to hinder the formation of

basic salts at the close of the drying down.
The zinc chloride is allowed to cool in the
enamelled vessel, stirring slowly, and the
crystalline mass packed, whilst still warm, in

tins, which are pasted down with pai>er so as

to hermetically close them. Unscrupidous
makers sometimes add 25 per cent, common
salt before crystallisation, which has this

advantage that one need not evaporate higher
than 190° C, as the salt attracts water ami
the zinc chloride crystallises sooner. It is

therefore advisable to determine the amount
of zinc in the commercial article.

Projjerlieti.—Zinc chloride forms a while
mass, which melts at about 1 10° C. aiul

distils atG80°C'. without decomposition. It

quickly takes up moisture from the air, and
removes the elements of water from organic
substances. It is easily soluble in water, the
aqueous solution undergoing tlecomposition
on boiling, hydrochloric acid being evolved,

and a basic .salt, zinc oxychloride, ZnCl(()H),
being produced. The latter salt can also be
obtained by boiling zinc chloride with zinc

oxide. An addition of water to the basic

salt causes the precipitation of mixtures of

zinc oxychloride and zinc hydrate.

Zinc chloride has a strong caustic action,

and is used in surgery ; the solution is also

employed as a preservative in the arts, for

deodorising, &c. Un boiling a solution of

zinc chloride (17 sp. gr. ) with excess of zinc
oxide an oxychloride is formed which dissolves

silk. Advantage is taken of this proi)erty,

the solution being made use of in the
analysis of textile fabrics.

Zinc chloride is used as a constituent of

the size for cotton goods, its action being
hygroscopic and antiseptic.
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Analj/iU.—The commercial solution con-

taining about 20 per cent, of zinc chloride
often contains oxide of zinc dissolved in it.

Tliis oxide is objectionable, and as the zinc

chloride only is rcfuiired, the oxide should
be removed by adding water and filtering,

and determining the zinc eliloride in the fil-

trate. The solution is then nearly neutralised,
mixed with excess of smlium acetate and a
little acetic acid, heated to boiling, and a
brisk current of hydrogen sulphide passed in

for half an hour.. The precipitate of zinc

sulphide is filtered and washed. It is then
dissolved in hydrochloric acid, and sodium
carbonate added in sliglit excess. The
carbonate of zinc is filtered, washed, dried,

and ignited, and the resulting oxide of zinc

(ZnO) weighed.

ZINC CHROMATE, Zn Cr04. Zinc Yellow.

Ohromate of zinc is formed by adding a hot
neutral solution of zinc sulphate to potassium
chromate. It is a beautiful yellow pigment.

ZINC FERROCYANIDE is u.sed as a
fixing agent for aniline colours and aniline

black.

ZINC HYDROXIDE, Zn(OH)j. On the
addition of alkalies to zinc salts, zinc hydrate
is precipitated as a white amorphous powder.
Cau.'itic alkalies or dilute acids dissolve it.

On heating, the hydroxide is decomposed
into zinc oxide and water.

The compounds formed by the solution of

zinc hydrate in caustic alkalies are termed
liiifales.

Zn(OH), + 2NaOH = Zn(0Na)2 + 2HjO.

Zincates of aluminium and magnesium may
be formed by treating salts of these metals
with sodium zincate.

3Zn(0Na)j + Alj (804)3

= Al,(Zn0)3 + SNajSOv

Compound mordants can be obtained by
passing the goods through a solution of

aluminium, chromium, or magnesium, and
then through sodium zineate. Prudliomme*
has made an exhaustive research on these

compound mordants.

ZINC LACTATE, Zn(C3Hj0a)j + 3Hj0.
Preparation.—Kilianit gives the following

method ;—500 grms. oane sugar are dissolved

in 250 c.c. water and 10 e.c. sulphuric acid

(3 acid : 4 water) added, and the whole
warmed to 50° C. for two hours. The solu-

tion is cooled and 400 e. c. caustic soda solution

(1:1) added, the mixture being kept cool.

The e.vact amount of acid necessary, of the

same strength as above, is then added. A
crystal of Glauber's salt is added, to start the

crystallisation of the sodium sulphate, and
the cold solution left for^twenty-four hours.

* Joiim. .foe. Di/ers ami Col.. 1S91, p. 133.

t Beriehte d. d. Chem. t'M., vul. iv., p. 699.

The mass is then extracted with 93 per cent,
alcohol, filtered with the aid of a pump, and
half of the filtrate neutralised with zinc car-

bonate on the water-bath. The second half
of the filtrate is then added and the whole
left to crystallise. Zinc lactate crystallises

Irom tlie solution and is purified bj' re-crys-

tallisation.

Properties. — Zinc lactate crystallises in

colourless rhombic prisms. On drying at
100° C. its water of crystallisation is driven
ofl'. It is soluble in tiO parts of vsatcr at
15° C, and in 6 parts at the boiling tempera-
ture. Tlie aqueous solution has a bitter

taste.

Clarke and Boehrininger * have patented
a process for employing zinc lactate in place
of antimony and tannin for fixing basic colours
on cotton.

Cotton mordanted with zinc lactate is also
capable of fixing mordant colouring matters.

ZINC NITRATE, Zn(N0a).2 -t- 6H,0. Zinc
nitrate forms deliquescent crystals. At
100° C. it is decomposed, water and nitric

acid being given oft' and a basic salt formed.
At a red heat zinc oxide is formed.

It is made by treating a solution of lead
nitrate with zinc sulphate, or by dissolving
zinc in nitric acid. Boiling with zinc oxide
will effect the removal of iron from the
solution of zinc nitrate. Printers use zinc
nitrate as an addition to the thickening, to

prevent premature decomposition. It is

sometimes added to colours in woollen print-

ing on account of its li3-gioscopicity.

ZINC OXIDE, ZnO. Oxide of zinc is

formed as a voluminous white mass by
the combustion of zinc in air. The nitrate

and the carbonate of zinc are decomposed on
ignition, leaving oxide of zinc as a dense white
mass. Zinc oxide on licating becomes
temporarily of a yellow colour. It is used as
a pigment mider the name zinc white.

Sulphuretted hydrogen does not turn this

pigment black.

ZINC SULPHATE, ZnSO, + 7HjO.
Preparation.—When zinc is dissolved in

sulphuric acid, crystals of sulphate of zinc

separate from the solution. It is prepared
on the large scale bj' gently roasting zinc

blende (Zn S) and extracting the zinc sulphate

thus formed with water.
Properties.—At the ordinary temperature

100 parts of water dissolve about 150 parts of

the hydrated salt. The solution has an acid

reaction and is poisonous. The salt is

efflorescent in the air, and on heating to
100° C. loses 6 molecules of water.

Zinc sulphate is used for weighting cotton

goods, in calico printing, and sometimes in

dyeing wool with basic colours.

* Jvurn. Soc. Dyers aiul Cal., Ib96, p. 223.
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