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PREFACE.

Ix compiling this book, the Author has endeavoured to
fill a void in English technical literature. While almost
every art 4s represented by *treatises or handbooks of a
more or less practical character, Sosp-making, so far as
the Author is aware, has not ungil the present time been
furnished with a special book of reference for the con-
venience of its numerous followers. In the United States,
however, several elaborate treatises of foreign origin have
appeared, and %o these the autlior has been indebged
for much valuable information, especially as regards the
Continental methods of making ordinary soaps and toilet
soaps, given by Dussauce, Cristiani, Ott, and Kurten.

An important feature in the present volume is the
chapter on the Recovery of Glycesine from Waste Leys,
m. which 1nany processes for recovering this valuable
product are given.

Although it would not have been posmble nor even
desirable to include every known process of soap-making,
a grea.t number of processes in an abridged form are given,
which annot fail to be ussfal to the manufacturer.

oTo write an ongmalw.orkuponanlrtwhwh has been
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bmlt ap, so.to speak, by the ingenuity of the great host
of inventors and patentees, would be an impossibility :
the present work, therefore, must be accepted as an
epitome of their collective processes and improvements
rather than as an original treatise, and the Amthor trusts
that in his endeavour to produce a work which would be
useful both as a practical handbook and source of general
reference, he may not have been wholly unsuccessful.

PUBLISHERS’ NOTE,TO THE FIFTH EbITION.

THE present edition of this work is substantially a
reprint of the last edition, with a new Appendix (left by
Mr. Watt in MS., and pow first printed) vn the subject of
CANDLE-MAKING, which, with its illustrations, it is
believed will be found a very useful and acceptable
addition. Owing to the death of Mr. Watt a few months
after the preparation of the last edition, the work has not
undergone any further revision at his hands, though the
opportumty has been faken of making a few correctiors
in the text, for which the Publishers are indebted to Mir.
H. Joshua Rhillips, P.I1.C. However, from the continued
and large demand for the work, it is abundantly evident
that, as revised and enlarged by‘the Author, the volume
amply fulfils the purpose withr which it was designed.

-«
LoxXDON, October, 1895.
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SOAP-MAKING.

———

INTRODUCTION.

*ACCORDING to the great Roman historian, Pliny, the Gauls

were the original inventors of the art of soap-making—
their best product being a combination of goats’ fut amd
the ashes of the beech-tree. The <Romans subsequently
acquired *a knowledge of the art, and eventually intro-
duced it into Italy after their suocessful invasions of Gaul.
In proof of the antiquity of soap as an article of com-
merce, a soap-maker’s shop has been discovered in the
ruins of Pompeii, and is still exhibited to travellers.

Prior to the invention of soap, the ancients employed
the juices of certain plants.as detergents, and also fullexg)-
earth, which was first spread u}fion the surface of their
clothes, and then stamped in by the feet. By this mcans
greasy matter was removed on subsequent scour:ng, the
fullers’-earth having the property of absorbing grease to
a considerable extent. Sometimes this carth was em-
ployed as a cleansing medium in baths, and even up to
the beginning of the eighteenth century this system was
adopted in ‘Rome by persons of the highest distinction.

In the eighth century there were many soap manufac-
tories in Italy and Spain, but it is a remarkable and
interesting fact that nearly five hundred years elapsed
ere soap manufacture was introduced into France and
practised as an art by the Phoceans, an intelligent dnd
industfous race, of Grecian and Egyptian origin. The
first soap manufactories in France were established at
Marsetlles, a city surrounded with natural advantages of
s0il and climate for the production of all the crude mate-

B
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rials necessary for soap-making., The olive-tree, the fruit
of which yields a fixed oil in great. abundance, flourished
in the south of France, while the shores of the Mediterra-
nean yielded an ample supply of maritime plants, from
which crude soda was obtained by calcination.  Marseilles,
however, with all these advantages, was unable to produce
sufficient material to meet the demands of her manufac-
turers ; therefore, as time progressed, Italy furnished
supplies of olive-oil, while Spain contributed crude soda,
or barilla.

The manufacture of soap in France was entirely con-
fined to the combination of olive-oil and soda until the
beginning of <the present century, when palm-oil and
cocoa-nut oil were alsp employed in the art, and subse-
quently toilef, or faficy soaps, were introduced, gnd ulti-
mately formed an extensiye and important addition to the
soap trade.

he exact period at which soap was first manufactured
in England appears somewhat uncertain, but it was pro-
bably in the fourteenth century, when it was chiefly made
upon the French system, that is to say, with darilla
(‘uﬁde carbonate of soda); and some other manufacturers
adopted a method practised in Germany, in which potash,
followed up by salt, superseded the use of soda obtained by
the calcination of maritime plants.

We find that the first patent for improvements in the
manufacture of soap was' obtained in 1622, by Messrs.
Jones and Palmer, an abridgment of which is given
below : «

“The misterie, arte, way, and means of makinge of"
hard soape, comonly called by the name of Venice or
custile soape, without the vse of anie fire in the boyling
or makinge thereof, and with a materiall comonly called
or known by the name of berillia, and The art, misterie,
way and means of makinge of softe soape without §he vse
of fire in the boylinge and makinge thereof.”

From the above period up tq the present time,umamwy
B:etents for important improvements in'soap-making have

n taken out in England.
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Having passed th’rough a long period of rule and un-
soientific manipulation, the art of soap-making at last—
namely, at the beginning of the present century—com-
manded the attention of scientific men, and the world was
startled first by Leblanc’s splendid process for the manu-
facture of ‘soda from common salt, which process was
practically developed in this country by the late
Mr. James Muspratt, of St. Helen’s, near Liverpool.
The advantages of this invention are far beyond estima-
tion, and although it has since been superseded to a
certain extent by the ammonia process, it can never be
forgotten that its introduction did more for the soap
and glass manufacturer than any other invention under
the sun. '

The next great discovery, thoughs nots second in im.
portance, 'was due to another French chemist—Chevreul—
whd raised soap-making from ‘empiricism and rule-of-
thumb guesswork to its present exalted position as a
truly scientific art. .With the rapid advance of chemical
knowledge which followed the discoveries of Davy,
Dalton, Chevrewl, and other English and foreign chemists,
the art of soap-making gradually improved, and me#sg
saponifiable substances were introduced from time to
time, until, at the present day, the lengthy list includes
oils and other fatty matters which were never dreamed of
by our forefathers. It would not be incorrect, however,
to say that up to forty years #go soap manufacture was
generally conducted without any reference to_ scientific
principles or chemical theories. Except in very rare
imstances, the aid of science was never consulted, and the
operations were frequently carried on by persons abso-
lutely void of even the rudiments of chemical know-
ledge. Indeed, the manufacturers were so completely in
the power of their soap-boilers that any attempt to recog-
nise improvement, by .giving it a fair trial, was
invariably opposed and frustrated by the so-called “ prac-
tical man.” At the time we refer t5, the prejudice
against chemical interferénce, if we may so call it, was so
great, that even scienfific men of the highest ability
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were spurned, and their attempts to émprove the crude
art were foiled in every possible way. There were, how-
.over, a few exceplions to the gerteral rule (of thumb),
and several large firms—notably the firm of Benjamin,
William, and Thomas Hawes, of Lambeth—who dared to
admit the teachings of science within their portals. Not
only did these manufacturers encourage improvements
based upon chemical principles, but they alfo employed
chemists in their works, who, furnished with a laboratory
and appliances, soon converted the operation of soap-
making into an art, in the prop.r sense of the term. The
estimation of the actual amount of alkali in a given
sample of soda-ash was determined by their own chemist,
immany instances indicating a wide difference when com-
pared with the analyeis of the alkali-broker’s chemist.
All “ goods ” were subjected to examination by the soap-
maker’s analyst before purchase, and thus the intelligent
manufacturer was protected from fraud and imposition,
which gave him an incalculable advantage over his un-
aided competitors. '

Although the great French chemist, Chevreul, had
clearly explained the natyre of the reactidns which take
place when fatty substances are treated with boiling
solutions of caustic alkali,; few soap-makers would venture
to modify their antiquated system of manufacture by
calling to their aid the man of science. The soap-
maker’s argument seemed fo be: “ My soap has a large
sale, it yields a good profit; what more can I require?”
If the che:nist told him that he was liberating a large
portion of glycerine, which flowed away with*his waste
leys into the river or sewer, instead of being recovered,
and he was thereby losing a large sum annually, the
soap-maker cared not, for he still had a good profit on his
soaps. .

II:J 1836, the author’s father, the late Mr. Charles
Watt, patented. his now well-known process for bleschin
palm-o1l by means of chromic acid; but it was not unt
several years after that soap-makcrs “took up’® the
process and alopted it. So great was the prejudice against
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any and all improtement, that even a trial of the process
was for a time rejected ; and when at last the trade were
induced, after some ©f the more intelligent firms had,
become licencees under the patent, to give the process a
trial, not unfrequently would the workmen put raw (that
18, unbleached) palm-oil into the batch which had been
operated upon, during the patentee’s absence, so that their
employers nlight denounce the demonstration as a failure.
In at least one instance a trick of this kind was practised
upon the author, who for many years conducted the opera-
tion of bleaching palm-oil, on his father’s behalf, in
London and the provinces.

Referring to the importance of chemical knowledge in
soap martafacture, Mr. William Hawes, in a paper whieh
he rcad before the Society of Arts«on thg 28th’of March,
1856, stated that 6,000 tons of tallow were converted into
glycerine annually, causing a less of about £180,000, and
there is no doubt whatever that the whole of this waste
could be avoided by manufacturing soap by the cold pro-
cess, or at all events this valuable product should be
recovered as hereafter described. At the present day, in
most of the la'rger soap-works, the teachings of scignce
are not only recognised, but an experienced chemist 1s
engaged, under whose skilful guardianship the various
operations are conducted. In some instances the sons
of members of the firm have been properly instructed
in chemical knowledge, and tp them are instrusted the
scientific details of this strictly chemical art. In some
astablishments, the principals, or at least one of them,
kave ncquired sufficient knowledge of chemistry to enable
them to conduct their operations with a knowledge of what
they are doing; so that we may now say -that at last
science and soap-making go hand in hand,. except in a
few instances where the British workman is still looked
upon as an idol. ‘ .

AxSther important feature in the manufacture of soap
was the application of steam, and superheated steam, in
place® of the ordinary fire. Again, improvements were
made in the machinery and appliances of the soap-works,
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amongst which may be noticed the spbstitution of cast-
iron frames for the old-fashioned wooden ones, from which
many a ton of soap leaked out before solidification took

" place ; the steam-pump superseded the ordinary ladle for
fitted soaps ; the steam-crutch, in some works, supplanted
the wooden or iron hand-worked implement, and (in
America more especially) many mechanical contrivances
have been introduced for diminishing laboux and hasten-
ing the operations of manufacture. To these may be
added the long series of patented processes having for
their object the cheapening of the manufacture by the in-
troduction of certain substances which, without injuring
the soap, enable it to be sold at a lower price to the con-
sumer. The various processes will be fully described when
treating of the manufacture of hard soaps.



CHAPTER 1L
SAPONIFICATION EXPILAINED.

L]
Chevreul’s Theory.—Liebig’s Researches on Saponilication.

Tar combination of fatty matters with an alkali—as soda
and potash for example—by the aid of water and heat,
is the result of chemical action. It is not a mere com-
bining of the substances in the ordinary sense, for we
find, aftet their perfect union has been effected, that the
constituents of tallow, for instance {stearipe, patmitine, and
oleine*)s have undergone a remarkable change—each of
these substances has acquired thg propertiesof an acid. This
important discovery was made by Chevreul, and when
properly understood the practice of soap-making becomes
not ouly more certain in its results, but infinitely more
economical.

Chevreul’s *Theory.—Chevreul discovered that wyhen
soap was decomposed by an acid, the fatty matter which thus
became separated or set free, possessed properties entirely
different from the original substance. When meclted, it
reddened litmus paper; it was freely soluble in warm
alcohol, and was capable of forming salts, like ordinary
acids. When a solution of carbonate of soda was added
to the scparated and saponified matter, soaps was again
formed, while a third substance, possessing a very sweet
taste, remained in the “ mother liquor,” which was found
to be glycerine. The gifted chemist thus proved that soap
made from tallow was in reality a compound of stearate
and palmitate of soda, and that glycerine was set free during
the process of saponification, which sibstance, being
solule, remained in the-wWaste or spent leys, and eventu-

« * The liquid constituent of tallow was generally termed oleine until
more recent research proved # to be a compound of palmitine and oleine.
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ally found “its way into the sewer, or river, as the case
might be. .

The acids liberated during the process of converting
fats and oils into soap are called “fatty acids,” those
obtained from tallow being chiefly stearic and palmitic
acids. Olive-oil and other soft fats yield on saponification
oleic acid. Palm-oil yields a mixture of palmitic and
oleic acids; and cocoa-nut oil furnishes palmitie, oleic,
and lauro-stearic acids.

Soap, then, is a compound of fatty acids combined with
alkali and water. Other substances, however, besides oils
and fats are employed in soap-making; for example, resin,
a compound of scveral vegetable acids, is used, with
tallow, to .form yellow soap. Metallic soaps, as they are
called, are produced by boiling oxides of metals with oils
or other fatty matters. Diachylon-plaster, which is
formed by boiling litharge (oxide of lead) with olive-oil
and water, is an insoluble soap composed of oleate and
margarate of lead. The glycerine formed during the
process remains with the water.

Soaps are divided into two principal classes, namely
J1irp and Sorr Soars. - The- former arc produced by
combining soda and water with fatty matters, and the
latter are made with potash combined with horse-oil, fish,
and other inferior oils, and hence these are sometimes dis-
tinguished as soda soaps and potash soaps.

Hard soaps are of varibus kinds, the most important
being Castile Soap, White Curd, Mottled, Yellow, and
Transparent Soap. These soaps are combinations of tallow,
palm-oil, cocoa-nut oil, olive oil or other fatty substances
with caustic soda—that is, soda deprived of its carbonic
acid by boiling with fresh lime and water. :

When tallow is boiled for a considerable time in a
solution of caustic soda (or ly, as the solution is called) the
fatty mattcrs, stearine and palmitine, assume a granular or
curd-like appedrance, entircly losing their greasy and oily
character ; and if a small portion be pressed between the
folds of a piece of paper it will not produce a greasy
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stain. This is proef that the conversion of the fatty sub-
stances into stearate and palmitate of soda is complete—
that the mass is saponificd, in fact. If the boiling has been
sufficient, and an excess of caustic alkali remains in the*
ley, this will subside, and the soap, after being allowed to
repose for ,a short time, will appear on the surface. If
now a small portion be treated with warm alcohol, it will
readily and ®ntirely dissolve, forming a transparent solu-
tion of soap. After expelling the alcohol by evaporation,
the transparent soap will remain, which on cooling will
assume considerable hardness.

In saponifying the various fatty matters employed at
the present time in soap manufacture, and which differ
greatly ie their composition, much care is%exercised asdo
the strength of alkaline ley used in the first and subsequent
operatians of boiling. If the le} be too strong, its
superior density will retard its free diffusion through the
mass of fatty matter. It is commonly the practice, there-
fore, with tallow soaps, to apply caustic ley of a moderate
streugth at first, anl when this has become exhausted or
“gpent,” as it is termed, it is pumped out of the copper or
pan, and a fredh charge of ley of-superior strength giyen,
and the boiling continued until the grease or fat s
“killed ” or ncutralised by the altkali. During the boiling
glycerine is liberated, and this substance, being soluble in
water, subsides with the ley. Until recently, the exhausted
leys were allowed to flow away as a waste product; at the
present time, however, the glveerine is usually recovered
by one or other of the various processes fully described in
Chapter XXVI.

It is well known that caustic ley acts differently upon
the various fatty bodies with whic{' it ‘comes in contact.
For example, a weak ley will act upon tallow until its
alkali becomes exhausted, or nearly so; whereas a ley of
cqual strength will scarcely, if at all, saponify cocoarnut
oil. #When, however, cosoa-nut oil is blended with other
fatty substances, it will readily become acted upon by
weale leys.  Again, resip, although it is readily converted
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into soap by treatment with alkali, will not form a hard
soap unless.combined with a certain proportion of tallow,
which, during the process of saponification, exerts a
powerful influence upon its constituents, probably by
chemical action not yet fully understood.

Liebig’s Researches on Saponification.—Justus Liebig
—to whose original mind we are indebted for so many
valuable discoveries in organic chemistry—made some
important researches on the saponification of fatty bodies,
and his views should be wcll understood by the soap-
maker who recognises the value of scientific knowledge in
the pursuit of his interesting art.

“Potassa and soda soaps,” says Liebig, “are readily
soluble in hot water and alcohol. The addition of a
duantity of water to the aqueous solution produces precipi-
tation, the nevtral salts of stearic and margaric acid
decomposing into free alkali, which remains in solution,
and stearate and margarate of the alkali (potash or soda),
which precipitates in the form of pearly crystalline scales.
Potassa soaps are more soluble in water than those con-
taining soda. Stearate of soda may be considered as the
type of hard soaps, and when in contact with ten times as
much water it undergoes no striking change. Stearate of
potassa forms a thick paste with the same quantity of
water. Oleate of soda is soluble in ten parts of water,
while oleate of potassa dissolves in four parts of water,
forming a gelatinous mass with two parts, and possesses
such a strong affinity for water that 100 parts absorb 162
parts in a moist atmosphere. Margaric acid acts like
stearic acil. From this it follows that soaps are soft ‘n
proportion to the oleates, and hard in proportion to the
stearates and margarates, they contain. goda soap exhibits
a fpeculiar hehaviour with common salt ; it loses the power
of being penetrated by ley or dissolving in a solution of
salt of a certain strength, and this remarkable action is an
important condition in its manufacture, on which depends
the separation: of all free alkhli and oxide of giyceryl
(glycerine), its percentage of water, and its marketable
condition, : ¢ ‘
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“If a piece of copmon hard soap be cut into pieces and
then put into a saturated solution of salt, at the ordinary
temperature, it floats on the surface without becoming
moistened, and if heated to boiling, it separates into
gelatinous floccul, which collect on the surface, and upon
cooling unite into a solid mass, from which the solution
flows off likt water from grease. If the flocculee be taken
out of the flyid, they congeal on cooling into an opaque
mass, which may be pressed between the fingers into tine
laming without adhcring to them. If the solution of salt
be not quite saturated, the soap takes up a certain quantity

.of the water, and the floccul@ separate through the fluid
in boiling. But even when the water contains f5th of
common splt, boiling produces no solution. ,

“If the soap be boiled in a dilute and alkaline solution
of salt, and allowed to cool, it agairt cellects on the fluid in
a more or less solid state, depending on the greater or less
concentration of the solution—that is, on the quantity of
water taken up by the srap. By boiling the dilute solu-
tion with soap for a aonsiderable time, the watery flocculee
swell up, and the mixture assumes a foaming appearance ;
but they still gre uxdissolved, for the solution separates
from them. The floccule, howféver, have become 8oft
and pasty, even when cold, and their clamminess is due
more or less to the quantity of water they have taken up.
By continued boiling this character again changes, and in
proportion as the evaporation of water renders the solution
more concentrated, the latter again extracts water from
the floccule, the liquid continues to foam, but the bubbles
dre latger, Atlengtha point is reached when the solution
bocomes saturated; but before this, large iridescent
bubbles are observed to form, and in a short time all the
froth disappears, the liquid continues to .lioil without
foam, all the soap collects in a translucent *mass on the
surface, and the solutioh and soap cease to attract water
from gach other. If the plastic soap be now removed and
cooled while the solution is pressed out, it will have
beco‘:ipe 8o solid as scarcely to receive ai impression from
the finger. In this condition it is called grain soap.
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“The addition of salt, or a solutien thereof, to a con-
centrated flkaline solution of soap in water, precipitates
the soap in gelatinous floccul, and the mixture behaves
premseﬁr like solid soap boiled with a dilute solution of
salt. Carbenated and caustic potassa act exactly like salt,
by scparating soap from the alkaline fluid lcyy in whick
it is absolutely insoluble.”

Thesc observations, so carefully made ard clearly ex-
plained, cannot fail to be of the greatest value to the
manufacturer of a commereial article so important as soap,
and which, at the present day, is made from such a great
variety of fatty materials, cach requiring a different treat-
ment for its skilful and economical conversion into soap.
(ontinuing his observations, Liebig says, ¢ The application
of the above to the manufacture of soap is evident. The
fut is kept boiling it an alkaline ley until all pasty matters
disappear, but the ley should have only a certain strength,
so that the soap may be’ perfectly dissolved in it. Thus
tallow may be boiled for daysin a caustic potassa ley of
the specific gravity of 1:25° withous saponitying. If the
ley be stronger, a partial saponification takes place, but,
being soluble in the flnid, it floats upon the surface as a
solid mass. By the gradual dddition of water and con-
tinued boilings, at a certain point the mass becomes thick
and clammy, and with more water a kind of emulsion is
formed, which continued heating renders perfectly clear
and transparent if a sufficient quantity of alkali be present.
In this state it may be drawn into long threads, which on
cooling either remain transparent, or are more milky and
gelatinous. As long as the hot mass, when it~drops from
a spatula, exhibits cloudiness or opalescence, the boiling
is continued or fresh alkali added. When excess of,
alkali is present the cloudiness arises from 1mperfech
saponification or insufficiency of water: the former is
seen by dissolving a little in pure water, which becomes
perfectly clear when the whole is saponified. If the ley;
contains lime the mixtureis also clouded, but the addltlon,'
of carbonated alkali instantly clgrifies it. .

“In order to separate the soap from water, free alkah
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and oxide of glycery}, a large quantity of salt is gradually
added to the boiling mass, on each addition waiting until
it is dissolved. The firsé addition increases the consistency
of the mass, while each successive portion renders it more
fluid, till it loses its threading character, and drops from
the spatula ip short, thick lumps. As soon as the conge-
lation is complete—that is, when the gelatinous floccule
separatefrom # clear watery liquid—the fire is extinguished,
the soap allowed to collect on the surface, and cooled either
on the liquid or ladled out and allowed to solidify. In
the former case it is impure from water, free alkalies,
or other impurities of the ley, and is therefore unfit for
the market, although sufficiently good for domestic use.
As in other chemical operations a precipitate is purified
by boiling it in a fluid in which if is nqt soluble, so is
soap purified by a solution of salt rendered alkaline.
“eWhen the saponitied fluid iy made with potassa, the

salt (chloride of sodium) operates in a two-fold manner: it
dissolves in the pasty liquid and decomposes, forming on
the one hand chloride’of potassium, and on the other soda
soap. When potash ley is employed in soap-making, the
first salting reghires more than-twice the quantity of
salt. In the preparation of potash soaps, a concentrated
potassa ley is employed for separating the soap. The
saponification of fats is not completed by the first treat-
ment with leys, and the subsequent addition of fresh
leys, besides purifying, also repders saponification more
perfect.”

1t must be obvious, on perusing the above remarks of
the great Gtrman chemist, that the first duty of the soap-
maker is to make himself thoroughly conversant witl the
Erinciples of saponification, and not to rely solely upon

is own observation. The soap-boiler, be he éxver so skil-
ful and observant—and there are many such—should avail
himself of such important information as is conveyed in
the abowe lucid and practical observations.

It will be seen that the combination of alkali with fatty

mattersis not by any megans a rapid process, but is the
result of slow and gradual chemical action, during which
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considerable heat is generated over and above the actual
temperature of the materials when placed in contact.
Although saponification is hastened by the process of
boiling, it is not advisable to apply vigorous boiling in
the earlier stages of the operation. On the contrary, 1t is
found better in practice to allow the boiling to be gentle
at first, and to increase its rapidity toward the close of the
operation, or when the materials have absorbed their full
percentage of alkali.

Although it is practically impossible to make soap without
liberating glycerine generally to the extent of 5 per cent.,
this soluble substance may be recovered, as a valuable by-

roduct, by either of the processes hereafter described. The
groper strength of leys, their gradual combination with
the various fatts bodlies with which they come in contact,
and the slow and gentle augmentation of thé boiling
operation while saponification is progressing, are im-
portant considerations, upon which too much care cannot
be bestowed. Indeed, it is gratifying to know that of
late years some of our leading soap-makers have devoted
much attention to alkalimetry, and the treatment of
vavious fats and oils with alkaline leys of appropriate
strength, according to the nature of the fatty matter to
be used. The examination, by analysis, of samples from
various boils of soap enables the manufacturer not only
to regulate his mode of working, but also to determine
the intrinsic value, so to speak, of his productions.

In making what are called “fitted soaps,” the ingre-
dients aré boiled into a thin liqmd mass, or emulsion,
during the first operation, after which a second dose .of
ley, as also a considerable quantity of common salt, are
introduced :into the pan for the purpose of cutting the
pan,” as itis termed, by which the soap separates frora
the ley and salt, and rises to the surface, while most of the
impurities and foreign matters subside with the ley. If
the materials are not sufficienfly saponified and purified,
the ley is pumped out and fresh ley introduced, with
further boiling, and the mass is ggain “cut,” or sephrated,
by the acdition of weaker ley and salt, the operation



SAPONIFICATION EXPLAINED. 15

being repeated if necessary. The application of common
salt not only promotes the separation of the saponified or
semi-saponified matters from existing impurities and the
exhausted alkaline ley, but it also, by its density, facili-
tates their subsidence. Moreover, the presence of salt in
the ley doubtless enables it to acquire a higher tempera-
ture during the subsequent boilings, and thus hastens the
eveporation of water from the saponified materials.



CHAPTER 11

TITE SOAP FACTORY—ITS APPARATUS AND
APPLIANCES.

The Soap-Pans. — Morfit's Steam Scries. — Ley Tanks. — Frames. —
Wooden Frames.—Iron Frames.—Crutches.—Steam Crutch. —
Various othcr Implements.—Burring Apparatus.

WHEN we cons'der the magnitude of the operations con-
nected with the art of soap-making, and the large quanti-
ties of soap annually produced by our numerous manufac-
turers, we cannot help reflecting upon the comparative
mmphuty of the apparatus and utensils employed at an
ordinary soap-works. A series of iron pans or coppers,
set in brickwork, with firegrate below, or steam-pipes
passing into the intericr of each pan; a series of wooden
or cast-iron frames to receive the finishod soap ; sundry
pails or buckets, shovels and trowels; iron pumps and
“ghoots ” for removing waste or spent leys; a few
hydrometers and thermometers ; tanks for preparing
caustic alkali; wheelbarr.ows and trollies for conveying
materials ; « swxmmers > and ladles of various kinds;
‘“crutches ”” and stirrers; a wooden machine for cuttirg
soap into bars, with the usual firing tools, form the chjef
requirements of an ordinary soapery.

In some of the more extensive works, however, many
mechanical: improvements have been introduced, which
will be referred to in the following pages. For the present
wé will endeavour to demonstrate the requirements of a
soap factory of moderate diménsions, in which advantage
has been taken bf some useful labour-savmo appliances,
as also of the applieation of steam, in place of fire; in the
operatioi s of soap-boiling.
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The Soap-Pans were generally made of cast-iron, with a
flange round the upper surface. These pans are concave
at the bottom, and are fitted with steam-pipes which
terminate in a perforated coil which rests on the bottom °
of each pan. The pans are set in brickwork, and an iron
pump for removing the finished soap and leys is fixed
between each pair of pans. This pump is worked by
steam, and is connected to two movable arms of broad
iron tubing, one of which rests in each pan. These tubes
are raised or lowered by means of a chain and pulley, so
that they may be allowed to dip into the soap to any

‘required depth, or into the ley beneath it. The pump
can empty the contents of one or both pans at the same
time. . ¢ .

The pans project about three feet, above, the floor, which
enables the soap-boiler and his assiftants to manipulate
tham with perfect ease. Each pan is fitted with an iron
lid, or with a wooden lid covered with sheet-iron. The
lids are lowered or raised by & chain and pulley.

The soap-pan or cdpper (or as the French and Ameri-
cans term 1it, Aeftle), is someiimes made of cast-iron, in
several divisions} united together by iron cement, the loyer
portion, or pan proper, being of a-concave form, the whole
being set in brickwork, which is-so constructed that the
fire plays only upon the lower part of the pan, and not
upon its sides. Soap-pans of large dimensions are generally
made of wrought-iron plates riveted together.

The soap-pan is sometimes extended by placing what is
tewmed a curb above its upper rim, which is made of stout
sh‘eet- iron, r of wood bound with iron. The object of the
curb is to prevent the overflow of the soap during the
more vigorous operation of boiling. Sometimes (when
steam heat is employed) stout blocks of wood are placed
rom;.d the flange of the pan instead of employing the
cur : .

Morét’s Steam Series,«—The accompanying engraving
(Fig. 1) represents a stear series designed by Mr. Morfit.
Although not o simple as the arrangement previously de-
soribed, it is an ingenioussystem, and might beadopted with

)
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advantage. The three pans represented may be employed,
if preferred, for boiling three different kinds of soa

namely, one for white or curd seaps, another for yellow
or resin soaps, and a third for superior soaps. W is the
boiler, to which the main pipe or feeder ¢ is connected.
The boiling-pans, which are of iron, are each fitted with a
wooden curb A A, hooped round by iron bands. The
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lower part of each pan B is of cast-iron  Connected to the
bottom of the pans is a pipe and stop-cock 1, for drawing
off the spent leys. = H is a downward pipe for conveying
the steam to the coil, which terminates in a vertical lesgth
of piping x for the escape of waste steam. The taps H H
are used for turning the steam on or off. A “blowpipe ”
L is connected to the main pipe . This blowpipe
terminatesin a single coil perforated with a number of
holes. The object of the blowpipe is to give additional
heat, when niccessary, and to assist in stirring up the con-
tents of the pan. The tap p«is used for regulasing the
pressure of steam from the boiler w.

Steam-jacket pans, especially. for small operations, are
very ueful in a soap factory, and are admirably suited for
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remelting, in the pseparation of fancy soaps. Such pans
are much used in dissolving silicate of soda, sulphate of
soda, and other matersals employed in cheapening soaps.

The Ley Tauks, containing caustic alkali of varivus
ascertained strengths, are sometimes placed at one end of
the series of soap-pans, and at a suitable height above
them, so that the leys may be conveniently run off by iron
shoots into each pan, by turning the tap connected to
either tank. These tanks are commonly made of wrought
iron plates riveted together.

Iron Frames.—The frames for casting the finished soap
are now generally
made of cast-iron
plates, united by
movable bolts and
screws—sthe ends
and sides of which
fitinto an iron base.
These frames gene-
rally Lold about 11
cwt. of soap. Fig.2
represents an fron
frame partly
screwed up.

‘Wooden Frames,
which formerly Fig. 2.
were used for all .
varicties of soap, are now chiefly used for mottled soaps,
whicl, are required to cool slowly in order to.acquire the
agreeable "marbled appearance for which they are famed.
These wooden

frames are fur- - — &
nisglel(ll with pegs . ; /{im //

and holes, so that & =, - i

they may bo piled e 3
oneabbve another, . g- &

and form, as it were, one deep frame or well, capable of
holding a considerable squantity of soap. Indeed, some-
times these frames are built up, through several floors, to
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a great height, forming a recoptacle for an entire boil of
many tons of soap. Sometimes the frames are bound

o together by long

iron screwed rods
which pass down
through them.

Fig.3isasingle
= wodden frame, and
(x‘g in Fig. 4 scveral
= — wooden frames
L &3 = are shown con-

~ nected by their
Tig. 4. pegs to eac)IrJ other.

The interior width of soapframes corresponds to the

lmmth of a bar of soap, and the length of a frame is
equal to the thicknels of about
n - twenty bars of soap. .

Crutches.—When it is de-
sirable 10 add to true soap other
substances, for the purpose of
(hcapemng or modifying it for
¢ various special purposes, the
" additional matter is frequently
introduced by being crufched
in,” as it is termed. For this
purpose certain tools called
-“crutches” are employed. These
arc made of wood or iron, or of
iron witha wooden hand]e Two
forms of thesc are given.in
Figs. 5 and 6.

Steam Crutch.—A far more
eIl effective way of mixing other
F———¢ substances (as silicate of soda

* Fig. 5. Fig. 6. for example) with soap is by

means of the steam crutch and
crutching-pot, by aid of which a perfect incorporation of
the materials is effected, without manual labour, irf a few
minutes, and the soap thus treated is much more uniform
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than it is possible t6 become if hand-crutchigd in the
frame. Thc arrangement for stcam crutching may be
thux briefly described : —*

A wooden platform is erected about ten feet above the

floor of the boiling room near the soap-pans; in this a
small pan is set for containing the liquid materials to be
added to the soap, and which receives the required charge
of liquid for a frame of soap. By the side of this platform,
and connected to a shaft above, is a
vertical revolving spindle, furnished
with several flat stecl blades (Fig. 7)
fixed alternately and in an angular
direction.  This revelving spindle or
“steam crutch ” is raised or lowered
by means oi' a rope and pulley. When
roquived fot use, the crutching pot is
whedled up to and immediately bemeath
the crutching sp:ndle, the wheels of
the *“pot ” being placed in grooves or
hollows in the floor.  The pot having
reccived a supply of hap, the quan-
tity of wlich has Decn duly gauged by
a notched stick, the steam crutch is
lowered, and sinks into the soap, re- Foo 7.
volving with considerable rapidity.
The contents of the little pan are now allowed to flow
into the pot, and soon after the required quantity has
been crutched in, the revolviug shaft is stopped, and the
crufch waised out of the pot, which is then wheeled
awsy to make room for a second pot, and is then drawn
up close to a frame, and its contents allowed to pour out
by raisiug an iron gate situated ncar its base. TFig. 8
represents the crutching pot with its gate A raised by the
lever B; and at Fig. 7 is a drawing of the steam crutch,
in which ite scveral blades arc shown. The bevel
wheels above indicate its’ connection with the usual
shafting. )

In Small works, where steam is mnot extensively
employed, waste leys are, pumped from the soap-pans by




22 THE ART OF S0AP-MAKING.

iron hand;pumps, which are loweréd into the pans by
means of a chain or rope.

Fig. 8. '

Various other Implements are emplgyed in the soap-
bo.ing department ; these arc the trowel (Fig. 10), the
ladles (Figs. 11 and 12), the “swimmer” (Fig. 13), and
various broad shovels and iron “shoots” (Fig. 9), the

k.o

latter being used 1or conveying leys and soap 10 and from
the pans. Besides these, however, wheclbarrows and

/'——x@

Fig. 10.

Fig. 11,

trollies are used for conveying materials, such as casks of
fatty matters, resin, and other goods.
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One of the most important, and at the same time most
disagreeable, operations connected with a soap-works is that
of making the caustic legs.  This iy gencerally conducted in
a building at a convenient distance from the boiling room, *
and in such a situation that the lime-waste resulting from

Tig. 12.
+

the operation can be readily removed to a part of the
adjacent ground where it will be out of the way. The
sods and slaked lime employed im the production of caustic
soda are, whl the necessary
addition of water, boiled toge- ﬂ
ther Iy means of steam, and
the resulting ley, afi~r subsi-
dence of the carDonate of lipe, .
is pumped out or druwn off |
into tanks ready for use. 1K
Barring Apparatus.—The @
ordinary apparatus employed
for cutting soap into bars con-
gixts of n wooden machine run-
nihg wpon wheels (Fig. 14).
A back of stout timber pro-
jects scveral feet above the
grooved table @, upon which
the slabs of soap are piled,
and are kept in position by
the upl.'ight back, 4. Two men,
provided with a length of brass :
or stcel wire looped at cach end, take ‘their stand at the
machthe, and first mark the width of the bars by means of
the toothec} gauging stick (Fig. 15), which, being drawn

Fig. 14.



24 THE ART OF SOAP-MAKING.

evenly downwards, marks each slab-as a guide for the
cutting wirc. lach man now tikes one end of the wire,

= ,

Fig. 15. :

and passes a wooden handle through theloop. The wire is
then placed in the notches made by the gauge, and is then
steadily drawn downward until it sinks into the groove
beneath. One of the men now removes his handle from
the loop, and the other draws the wire through the groove
and returns the end of the wire to his mate, the same
operation being repeated until the entire number of slabs
are cut. The bars of soap are then removed, and a fresh
batch of slabs placed upon the machine. Dars of soap are
usually about 142 inches long by 2} inches thick, and
21 inches in width.

“In some faclories eutting machines are used which will
cut into bars a considerable number of slabs at one time.
This machine consists of strong wooden framework with
wrdaght-iron fittings, and a scries of steel wires fixed at
equal distances. Although this machine is capable of
cutting a great number of bars by a single movement, the
wires are very liable to break, and this frequently causes
delay while the broken wires are being replaced. 'The
machine, however, isa very time-saving one when in good
order.



CHAPTER IIL
MATERIALS USED IN SOAP-MAKING.

The Fais and (ils.—Olive-oil. —Tallow.—Lard.—Palm-oil—Cocoa-nut
011. — Castor-oil.— Bone-grease. — Ilorse-grease. — Kitchen-stuff.—
QOleine or Tallow Oil.—Fish.oils.—Resin.—Recovercd Girease.—The
Alkalies.—Caustic Soda.—Lotash.— Silicate of Soda.— China Clay.—
Sulphate of Soda.

The Fats and Oils.—From the period when the prin-
ciples of sdponification began to be understood by soape
makers, the employment of other than the ordifary svap
materials *commanded attention; and, aided by the in-
vestigations uwf chemists, the ganufacturcrs gradually
added to their list of fatty, or saponifiable, matters, until,
at the present time, any material that will form soap is
worked up in some way or other.

Olive-oil, a3 we have shown, formed the basis of con-
tinental soups Prior to the art being introduced igto
England. This oil is expressed from the fruit of the olive-
tree, and comes into the market in three different con-
ditions : the finest, or wirgin salad-oil; an inferior kind
obtained by greater pressure of the berries with the aid of
boiling water, and a third quality obtained by boiling the
residuum with water. It is the latter variety which is
mére cgmmonly employed in soap-making.

.When olive-oil is lowered to the temperature of
38° Fahr. it begins to congeal, and at 20° it separates into
two distinct substances, elaine, or oleine, which is fluid,
and margarine, a solid pearly substance. Margarine is
not a true chemical compound, however, but is a

"mixture of stearine and, paimitine. The proportions
are (afout) 72 per cent. ‘elaine, and 28 per cent. mar-
garine. Olive-oil is frequently adulterated with poppy
and other oils. These are distinguished by not congealing
at the same temperature as olive-oil, and also by retaining
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air, when shaken up, more readily than pure olive-oil. If
5 per cent. of any other oil be present, the consolidation is
slower and less firm, but if 12 per cent. of foreign oil be
mixed with it, this floats on the surface for several days.
Oils of poppy, sesame, rapeseed, or cocoa-nut may bo
thus recognised when mixed with olive-oil.

Tallow is chiefly obtained from the fat of sheep and
oxen, the tallow being first rendered, as it 1s technically
called—that is, separated from the membranous matter with
which it is associated in the form of suet. The rendering
of tallow is accomplished in various ways: by first re-
ducing the suet to small pieces, and then passing a current
of steam through it by means of perforated piping, or by
the method patented by the late Mr. Charles Watt, in
1836, which corsists in adding to the fat, while in the
stcaming tub, dilute sulphurie acid, to which a livtle nitrie
acid is added, and a smal’ qu:mtity of bichromate of pot-
ash.  When the lumps of fat are ncarly dissolved, about
one pound of nitric acid, diluted with one quart of water,
is poured into the tub, followed, shortly after, by about
two ounces of alcohol, the whole bomo briskly stirred in.
‘When this process was first mtroduced for the operations
of the tullow-melter, it was found that candles made from
the tallow, thus treated, réquired no storing, as it wastermed.
In those days candles were frequently stored for several
months before being considered fit for lighting purposes.
The object of the process was to destroy “the tissues sur-
rounding the fat, which steam alone did not accomplish.

London or “town,” tallow is generally considered tue
best maiuml of its kmd but Russian, South American,
and, in later years, Australian tallows enter the market
in lnrge quantities.

Fats or greases of various kinds, other than tallow, are
also largely employed in soap-making.

Lard, or the fat of hogs, is extensively uscd, especially
by the F rench, in the manufacture of soaps. Actording
to Ure it is composed of 62 parts of oleine and 38 parts of
stearine in 100 parts, and its fusing point is 81°° Fahr.

Palm-oil, which is stated to be used more extensively
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by English soap-makers than any other fatty material, ix
obtained from the fruit of Ela:s guineacnsis, and E. meluno-
eocea, species of palm-trecs growingon the west coast of Africa
The oil as it comes into this country is of a deep orange-
red colour, due to the mode of its extraction from the
fruit—from which no doubt the colouring matter is derived,
since the oil itself is nearly colourless. This valuable veget-
able fatty matter, which it would be more correct to term
butter thau an oil, is composed of about 30 purts of a
solid substance called pal/mitine, and 70 parts of a fluid,
claine or oleine. It 1s solid at ordinary temperatures,
*but fuses, or melts, at 117-5 Fahr. By exposure to the air
it turns rancid and loses its characteristic red colour.
The process of bleaching palm-oil by chromic acid will b2
fully described in a future chapter.. .
Cocoa-saut Oil is derived from Yhe fruit of Cocos
rueifera. Iake palm-oil, it is slid at ordinary tempera-
tures, and » a pure white, and of a buttery consistence.
It is extensively used in soap-making—especially for the
inferior kinds of soap, and will bear a large admixture of
water, in combination with silicate of soda and other sub-
stances, and yet*form a hard soap. All soups made with
even a small percentage of cocoa-nut oil impart an
offensive smell to the skin after- washing with it. This
oil is very extensively used in the manutacture of artifieial
mottled soaps, but more especially in the north of England,
where enormous quantities of it are consumed annually.
Castor-oil, from the seeds of Ricinus communis and IR
Turopgn, is also used as a soap material. 1t is obtainced
1\.?1-ge] y frdn the East and West Indies, and also from
North America. Castor-oil is supposed to contain three fatty
acids, namely, ricin-olcic, margaritic, and elaiodic acids.
When treated with hyponitrous acid, a solid fatty mass is
produced, which is called paliine. Although not soluble
alone in alcohol it will, according to Dr. Pereira, dissolve
in this*spirit when mixed‘with other fixed oils. Castor-
oil is capable of forming soap with caustic alkalies, but is
always used in combination with other fatty matters for
this purpose.
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Among the other vegetable fixed oils used in soap-
making may be mentioned the oils of hempseed, rapesced,
cotton-seed, poppy, linseed, sesamurr, colza, beech-nut, ete.

Besides the ordinary fats and oils, certain fatty matters
called greases are much used by soap-makers.

Bone-grease is supplied by bone-boilers, and forms a
useful soap material for mottled soaps.

Horse-grease, although not an abundart article, is
available as a soap matenal.

Kitchen-stuff, as prepared by the ¢ stuff-melters,” is
very useful material for mottled soaps, and is largely used
by the London soap-makers for this purpose. Deing the
produce of kitchen waste it contains many different kinds
of fatty matterf, but after its sepuration from the more
solid particies, ag gristle, rind, bones, fibrin, ete., by pres-
sure, 1t forms an unitorm fatty mass of good conaistency,
and contains a considerable proportion of stearine, which
renders it well suited to the manufacture of a curd soap
such as the London mottled soap.

Oleine, or Tallow-oil, which has peen separated from
stearince by pressure, in order that the latter may be used
alope for candle-making, is a uscful material, in combina-
tion with stronger fats. '

Fish-oils are chicfly used in the manufacture of soft, or
potash soaps, in combination with tallow.

Resin, or Colophony, was first employed as a soap
material in Tingland. 1t is extcnsively used in the manu-
facture of yellow soaps, the pale, or yellow resin being pre-
ferred for this purpose. Yellow resin generally containsa
little water, which does not exist in the darker ‘varicties.

Recovered grease, or Yorkshire fat, is obtained from
the suds and washing waters of the fulling mills. It is of
a brown colour, of disagrecable odour, and of a sticky
consistencc. When melted, and a strong solution of
carbonate of soda added to it, effervescence takes place,
from the disengagement of carbonic acid, the grease con-
sisting of several fatty acids, which act powerfully upon
the carbonated alkali.* When neutralised, and mixed

¢ This grease often contains oils which cannot be saponified.
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with other soaps, the recovered grease is useful in the
manufacture of the cheaper kinds of Windsor and other
sceated soaps. '

The Alkalies used in the saponification of the various
fatty substances employed in soap manufacture are soda
and potash, ¢he former being uscd, in a caustic state, in
the preparation of ard soaps, and the latter, also being
caustic:sed, is’ used for making soft soaps. The soda
supplied {o soap-makers is an impurc carbonate of that
alkali. As we have said, soap was formerly made from
darilla, a crude carbonate of soda obtained by the calcination
of certain plants which were found on the coasts of France,
Npain, snd_other countries; it was also made from Aelp,
obtained by burning a great variety of seaweeds on the
shores of Scotland, Ireland, Britt#ny and Normundy in
France. *When Leblane, however, introduced his invalu-
ablé process for converting sea-salt, first into sulphate of
soda by treating it with sulphuric acid, and afterwards
into carbonate of soda by raleiuing with fine coal and
chalk, the ciuployment of barillas and kelps gradually,
and eventually eptire'y, ceased. And now, after enjoying
a long period of unbounded success, other improved pto-
cesses arc fast taking the place of Leblanc’s process.

For a lengthened period, and indeed up to the present
time, soap-makers were accustomed to purchase their
alkali under the name of soda_ggh, which usually contains
about 50 to 52 per cent. of soda, the exact percentage
being determined by processes to be explained hereafter.
Soda ash, bgsides other impurities, usually contains from
2 &0 3 per cent. of common salt.

Caustic 8oda is now supplied {o soap-makers at a
reasonable price, consequently they prefer purchasing this
important article to making their own caustic soda, which
involves not only considerable trouble and delay in jts
prepargfion, but also un; accumulation of linic-waste,
which 1s not always easy to get rid of in large cities
and towns.

The'author, in conjunction with Mr. J. Berger Speuce,
obtained a patent, in April, 1882, for making caustic soda
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by the decomposition of common salt by electricity, and
by this process it is expected that the cost of making this
important article of commerce Wwill be greatly reduced,
even bevond the prosent extremely low prices.

Potash, previously rendered caustic by boiling with
quicklime and water, is used in the manufucture of soft
soups. American potash is, however, chicfly uscd for this
I)ll]'I)OSC.

Silicate of Soda, or Soluble Glass, as supplicd to the
trade, is in the form of a thick, viscid, translucent mass,
which flows very slowly {from the casks in which it is stored
after the heads or bungs have been removed. It is pre-

_parced by boiling ground flints (silica) in a strong solution
of causfic soda. When dissolved in hot water it forms a
solution “which upites with certain kinds of soap very
readily, forming a cheapened compound readily market-
able; and since the silate of soda possesses considerable
detergent properties, its admixture with genuine or pure
soap gives an advantage to the consumer which few soap
adulterants can boast. The introduction and method of
preparation of this interesting article into soap is duc to
Mr. Sheridan, who obtained a patent for his invention as
far back as 1838. Since that period, however, many other
patents have been obtained for the manufacture and
employment of silicate of soda, all more or less based upon
Sheridan’s invention. Silicate of soda (or soluble glass) is
now commonly made by calcining together, in a rever-
beratory furnace, 9 parts of soda ash of 50 per cent. with
11 parts of clean sand or powdered quartz, for hard soaps ;
or equal parts of pearlash (previously dried) and sand for
soft soaps, the latter mixture forming silicate of potash.
After perfect combination of the alkali with the silicious
matier, it is cast into moulds, and afterwards quenched
with water. It is next ground in amill, and then boiled in
water containing alkali—potash or soda, as the case way
be. The solution thus obtained is evaporated until it in-
dicates 59 by Baumé’s areometer, or hydrometer. In t] is
coundition it is ready for mixing with soaps, but thé soluble
glass is generally supplied to sogp-makers in the form of a
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thick, viscid ass, which they reduce with hot water to
any required strength. .

China clay, or Kaoliy, is sometimes used as an adulterant
in the manufacture of some of the cheaper soaps. :

Sulphate of Soda, or Glauber’s Salt, is also extensively
used in compbination with soaps of the cheaper kind, the
mixture producing a soap of cousiderable hardness, while
reduciug its percentage of fatty material.



CHAPTER 1V.

CAUSTIC LEYS.
The Ley Tanks.—Method of Preparing the Leys,

The Ley Tanks are large vessels made of wrought-iron
plates riveted together; in some factories they are con-
structed of brickwork lined with coment. Dussauce recom-
mends 1arge tun lined with sheet lead, with a perforated
false bottom, which he believes would be the mest durable
apparatvs for this purpose. A cock should be fitted near
the bottom of each tun, and through it the clear ley,
collecting in the lower part of the “vessel between the
diaphragm and the bottom, can be drawn off into vessels
placed beneath. Near the vat should be a pump with its
spout arranged for a supply of water.

The arrangement of ley tanks in a Marseilles soapworks
is as follows :—

No. 1 is called the fres/& vat, into which the fresh alkali
and lime are introduced ; No. 2 is termed the avangaire, it
being one step in advance; No. 3 is the small avangaire,
being two steps in advance, and therefore containing
weaker liquor, and No. 4 is called the mater vat, becauso it
receives the water directly. Into No. 3 the moderately
exhausted or spent leys are thrown. From No 3. the ley
is pumped into No. 2 to be strengthened, and in like
manner fipm No. 2 to No. 1. Upon the lime paste in
No. 4, which has been taken from No. 8, water is poured ;
the ley thus "obtained is poured upon the lime paste of
No. 8, which has been removed from No.2. No. 3 is
twice lixiviated, and No. 2 once. The receiver under
No. 1 has four co'mpartments; into No. 1 the third ley,
and into No. 4 the fourth ley, which is so weak as to be
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used for lixiviation ingtead of water. The lime vat No. 4,
when exhausted, is emptied out of the window ncar which it
stands, in which case the*water is poured upon the contents
of No. 8, and the weakest ley upon No. 2. No. 1 is now
avan¢aire to No. 4, because this has become in its turn the
freshvat, intoswhich the fresh soda and quicklime are put.
The ley discharged from No. 3 comes in this case upon
No. 2, «nd aftér being run through it, is thrown upon
No. 1.

In some large factories the ley tanks are placed in a
building apart from the soapery, and from thence the ley
is pumped into tanks situated near the soap-pans, a very
cleanly and convement arrangement. .

Method of Preparing the Leys.—This operation s thus
directed by Messrs. Charles Tennant tand Ov., the exten-
sive alkali ntanufacturers of St. Rollox, Glasgow: “ A layer
of fresh burnt jime, say five measures of 112 lbs. each,
is to be laid equally over the bottem of the vat, and a
few gallons of water to, be thrown upon the lime, until it
beging o slak: or fall. This layer is then to be covered
numcdiately with 8 ew. of soda ash, the next layer with
four measures of Iime slaked as before, the fourth laye?
with the same quantity of soda ash, the fifth layer with
lime as before, und the last layer with the sume quantity
“of alkali.

“ After standing two hours, the vat is to be stanched by
filling it with water or weak ley of a former vat; this is to
be dune gradually.  After standing about fiftcen or six-
“teen ‘hours, the plug is to be gently loosened, soas to allow
ithe ley to run off or trickle clear and caustic after infiltra-
ition through the beds of lime. This is called the first
},‘mm?mgs. As soon as the ley ceases to run, the plug s to

be tightened, and the vat again filled with water, and after
i‘a;ftanding a sufficient time, 1o be run down asbefore. This
8 the sccond runnings, und worked together with the first

unnings in the soap-pan is an excellent ley, and works

reer and better than if used separately. After the vat is

un dry, 4t is to be turned over into another vat, covered

ith water, a;nd again run down. This ley is very weak,
D

t
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and is seldom worked in the soap-pun, being used instead of
water, to stanch or fill up the strong or first set vats. As
soda ash is not all cqually =soluble, it is sometimes
necessary to turn the contents of the vat over a second
time in order to obtain all the free alkali; but experience
and care are the only sure guides. The receivers for the
ley arc generally much smaller vats, but it is preferable to
have them of the same size, it being at all times desirable
to huve a sufficient supply of strong caustic ley.

“Should the lcy in the course of the process of boiling
the soap close,” as it is termed, with the materials, and
not scparate, a small quantity of common salt thrown with
care into the boiling soap will effeet a separation ; but this
is always to be avoided if possible. The ley may be taken
out of the vat with a pump or syphon. A third running
may be taken from the first vat to stanch with.”

In order to ascertain whether the soda has been properly
and fully causticised, a few drops of hydrochloric acid
(muriatic acid) are added to a small quantity of the ley,
and if eflervescence takes place it is a sure indication that
uncausticised carbonate of soda is present. In this case
the ley must be returned to the lime'again and again, if
necessary, until it is perfectly caustic. Boiling the lime
and soda ash is a method frequently, if not generally,
adopted, and indeed there is mo doubt that it is a surer
method of rendering alkalies caustic tian by a cold
process.

A simple method of ascertaining if there be any
carbonate of soda remaining in the ley is to pour a little
of the ley into clear lime-water, when ‘if the mixture
assumes a milky appearance (from the formation of
carbonate of lime) it 1s proof that uncausticised carbonate
of soda 1s present.

In making caustic soda by.steam boiling, fifty pounds
of fresh sluked lime are required for each one hundred
pounds of soda, and about‘ten to twelve partseof water to
each part of soda. It is usual to slake the lime with hot
water, and when the soda and lime with the water haye
been put. .nto the tank or vat, the steam is turned on and
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the mixture allowgd to boil for several hours. The
agitation produced by the boiling greatly aids the
rapidity of the caugticising process by kecping the
soda and lime in close contact with each other. Wher.
the boiling has been sufficient, which is ascertained from
time to time by the tests before referred to, the steam is
turned off," and the contents of the vat allowed to
repose, so that the carbonate of lime which is formed may
subside. The ley is then drawn off and the lime washed
several times with fresh water, the last runnings being
used instead of water in future operations.

*  Caustic potash, for employment in the manufacture of
soft soaps, is prepared in the same way as caustic soda,
except that eighty parts of lime to each hun'dred of potash
must be used. °



CHAPTER V.
MANUFACTURE OF HARD SOAPS.

t astile or Olive-oil Soap.—Pure Olive-oil Soap.—Marseilles Soap.—
French Marbled Soap.— Notes on Mottling.—French Formulie {¢?
Svaps.—Composition of Pure Olive-oil Svap.—London mottled Soap.
—Whute Curd Soup.

Jastile or Olive-oil Soap is considered the type of all

hard soaps, wnd wien made from pure materials is

white, emollient (from emollier, to soften), afid is almost
entirely free from odour. It is unquestionably the best
known soap. The commercial article, which is also called

Marseilles soup, from its manufacture in France having

been first practised in that city, has a pleasing mottled or

marbled appearance with red and grey veins permeating

its substance chroughout, and .which are due to certain im-

purities in the alkali, or produced artificially by the intro-

duction of a little sulphate of iron (green copperas) in the
process of manufucturc, which becomes decomposed and
converted into red oxide (peroxide) of iron. As formerl
made, this soap was cxceedingly hard and brittle, but the
introduction of other ingredients, as the oils of hempseed,
linsced, and poppy, for example, render the soap less
disagreeably hard, while st the same time’reducing the
cost of manufacture.

Pure Olive-oil Soap, or White Castile Soap, is used in
pharmacy-in the preparation of liniments, plasters and
cerates, and . also in pills. It is made from pure olive oil
and caustic soda free from coloured impurities.

Marseilles Soap.—In the manufacture of Marscilles
soap for commercial purposes, great care is exercised as to
the strength of the leys, and also the proporticas to be.
applied to a given quantity of glive oil. After a series of
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careful experiments, made at Marseilles, it was found that
the following were the proper proportions of catstic soda
and oil for making this kind of soap. Iach 100 lbs.
of olive oil require fifty-four pounds of caustic soda ley
of 36° Baumé for perfect saponification, and this amount
of ley rcpresents about 1590 of solid caustic soda—
the utmost amount that must be applied to cach 100
1bs. of the oib used. Since this oil, however, varies in
the proportion of solid matter (margarine) which it con-
tains, the sirength of the ley employed in the first opera-
tion of boiling must be regulated accordingly. Fora thin
oil (or one containing a low percentage of solid matter) the
ley is reduced by water until a Baumé’s hydrometer float
mgin it marks 10° to 11° (degrees). For an 6il containing®
a much larger percentage of solid mytter (gs lamd ofl, lard.
or other wlid fat) the strength of 1€y should be about
8 ox 9° B. v

First operat;on.—The requisite quantity of ley (in the
proportions above given) is to be first run into the pan,
filling it to the extent® of about one-third of its c-pacity
Heat i. then applied by fire or steam, as the case may be,
and when the ligwor ¢ .mes to a boil, 1,600 lbs. of o1l age
added at one time with constant stirring. Tn a very short
time a thick mass of a pasty consistence is formed by the
rcaction of the hot caustic alkali upon the oil. If from
miscalculation, or other circumstance, an excess of oil has
been added, this excess will show itself upon the surface,
when an additional quantity of ley must be at once applied.
On.the other hand, if, instead of forming into a thickish
paste th® mexture is very thin, this indicates an excess of
ley, and more 0il must be added by degrees. This addition
will, of course, somewhat cool the mixture, but the tempera-
ture soon rises again, and the mass again boilg'with con-
siderable frothing. The boiling must be kept up for
eighteen or twenty hours. ' .

During the boiling, considerable evaporation takes place,
whereby the ley becomes stronger ; it is therefore necessary,
when the pasty condition becomes thick, to add weak ley
from time to time, since the paste is not soluble in strong
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ley. Previous to the addition of weak leys, however, the
“gpent,” or exhausted, leys are pumped or drawn off. The
addition of fresh leys is kept up 'until the whole of the
*fatty matter is &illed, as it is termed (that is, neutralised),
or whenever it is found that the ley has lost its causticity,
which is ascertained by dipping the tip of the fingerin the
ley and applying it to the tongue. Every addition of fresh
ley is accompanied by constant stirring. ~ After four or five
changes of ley, with continued boiling and stirring, the
mass becomes of an uniform soapy consistence, and a small
portion pressed between the fingers becomes immediately
hard and flaky.

. Frequently. the alkali from which the leys are made
containgcommon salt, sulphate of soda,and other impurities,
which have theseffect of retarding the process of saponi-
fication by keeping the alkali and fatty matters in a more
or less separated state, vihereas they require to be iuti-
mately associated to effect a perfect chemical union. When
it is found, therefore, that the process is progressing slowly
from this cause, it is customary to throw into the pan a
quantity of soap scraps to uid the operation.

#When the soap-pans are heated by fire, it is necessary to
use every precaution to prevent the burning of the soap at
the sides of the pan. Should this occur, however, thefire
must be slackened, and a small quantity of strong ley
added, with brisk stirring, which will partially separate the
pasty mass from the ley, bringing the latter in contact
with the metal of the pan, and thus prevent the burning
of the saponifying matter. .

. Second operation.—The oil being now" completely

neutralised with alkali, the combination in its present
state also contains a large quantity of water in the shape
of exhausted or spent ley. To remove this, many sub-
stances may be employed, but common salt, which
answers the purpose admirably, is from its cheapness
generally employed. The process of separation, Which is
generally termed “cutting the pan,” is effected by throw-
g into the pan a contentrated soiution of commen salt,
or a few suovelfuls of the same, each portion being
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allowed to dissolve bofore the next is added. Ior con-
veying the salt, the truck shown in Fig. 16 1s a Yery con-
venient vehicle. When sufficient salt has been thrown in,
the soap separates from the
leys (which also hold glyce-
rine in solutiop) and coagu-
lates in flakes or granular
clots. The soap-boiler, by
freely using his shovel—
by repeatedly dipping it
into the boiling mass and
observing its condition—
can tell 1n a moment when
enough salt has been added.
At this period ihe ley runs clear off the shovelaer trowel,
leaving thessoap in separated lumps updn its surface. By
contiued boiling the clots assume  granular or grain-like
appearance, in which condition the soap is said to be
“boiled to a curd.” 1If the boiling be continued too long
after this stage, it will, by making the salted leys too cou-
centrated, render the curd so stiff that the vapours arising
from the boiling &f the liquor beneath will with difficulty
make their cscope through the mass.

When the soup has assumed the form of grains or curds,
it is known that all the superabundant water—that is, its
uncombined mater—is separated from it, and at this stage
the fire is drawn or the steam turned off, as the case may
be, and the pan is allowed to repose for a few hours to
enable the leys to deposit. When sufficient time has
been allowed*for this the leys are drawn off by means of
the cock situated at the lower part of the pun.

Third operation —This is termed finishing the soap,
by which process it becomes cleansed from. saline or
other impurities, which .are still loosely attached, or
mechanically mixed, with it and, at the same time, any
portions bf the fatty ingredifnts which may not have been
thoroughly saponified, undergo perfcct donversion into
soap. &his important opetation 1s effected by means of a
ley of such strength that it cannot dissolve the made
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soap. It may be herc mentioned tkat although soap is
soluble in’very weak leys, it is absolutcly insoluble in
strong solutions of caustic alkali. All the spent loys

qhaving been drawn off the soap, it is now gently boﬂed
vwith a ley of the strength marking 18° or 20° B,
whici, S or 10 per cent. of salt is added. The quantlty
of this suline ley must be Just suflicient to coawu’lafe or
close the soap, and to prevent it from adhering to the sides
ol the pan.  While the boiling gently proceeds the soap
is constantly stirred.  The ley is now allowed to subside,
when it is drawn off as before and fresh ley added, until,
after again boiling, the leys retain their causticity—when
saponification is known to be complete. At this period
the boiling becomes more violent and frothy, and the
soap-botlewkeeps the pan from boiling over by constantly
using his shovel, with which he scoops up the soap and
throws it over the boiling mass. .

As soom as the coap yields an odour resembling violets,

and is scaly when pressed between the fingers without ad-
hering 1o them, the finishing process is complete. The
time occupied in this operation is from eight to ten hours
i winter, and from ten to fifteen hours-in summer: the
length of time, however, depends greatly upon the
quantity of material operated upon.  When the operation
is complete the fire is withdrawn, and the soap is allowed
to vest for a few hours, atter which the ley is again
drawn off. The finished soap is white and firm, and con-
tains from 16 to 25 per cent. of water. When the leys
are impure, containing salts of iron and sulphur, it
assumes a dark shade owing to particles of 1netallic soap
permeating the mass. When this is the case, it must ‘e
again treated with weak ley, and very gently heated,
when the dark-coloured soap, which is called #iger or
nigre, being more dense than the fine soap, and not soluble
i weak ley, subsides. To facilitate this the cover of the
pan is lowered, and the soap again suffered tor repose,:
when the white soap, which forms the upper stratum, ruay
be ladled into the frames.

! The fowth operation, which is termed mottlmg, or
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marbling, is the resylt of certain reactions which occw
between the impurities of the ley (chicfly irof, sulphur,
and alumina) and the saponaceous matter. When these
imypurities exist in considerable quantity, they give a slate-
coloured tint to the soap. By examination it has beew
found that the fatty acids of the soap exchangs. Muses
with the saline impurities, an insoluble dark-coloured
alumino-ferrugnous soap being formed, which is diffused
throughout the mass, with, also, black sulphuret of iron.
These being held in suspension by the thick soapy mass
form bluish veins in the white ground, thus giving the
soap a marbled appearance. By exposure to the air, how-
ever, the iron salts become oxidised, and acquire a reddish
hue from the formation of peroxide of iron? When the
alkali, from which the leys have been madegsorftains a
large quagtity of iron and sulphur ifopurities, the soap
heegmes mottled without any artificial means.  This being
scldom the case with the alkali manufactured at the pre-
sent day (eacepting the black ashj the desired effect is
prodvced by adding to the soap, after it is finished or
clarific 1, and without separating it from the niger or nigre,
four ounces of green .opperas (sulphate of iron) for eagh
100 Ibs. of oil in the soap. The iron salt is first dis-
solved in weak ley, which s added to reuder. the paste
thinnish, and the mixture must be cooled gradually, so
that the coloured soap may become thoroughly diffused
through the mass. Too much ley must on no account be
added, otherwise the darker and heavier soap will sink to
thebottom.  Again, the cooling of the soap must not be
too rapid orethe coloured veins will close too much, and
thtis spoil the “strike ” of the soap.

The soap is allowed to remain in the pan to cool a little,
after which it is ladled into the frames. In France ladles
with perforated bottoms are employed, so that any ley
that may remain mechanically mixed with the soap may
run off.e After each frame is filled the soap is well
crutched to make it homogeneous, and, if+it be desired to
add water, the requisite.quantity is well crutched in
while the soap is still hot. The frames are somectimes
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covered with sacks in cold weather, so that the soap may
cool slowly, upon which much of the beauty of the
“ strike ” or mottle depends. s

It has been ascertammed that three pounds of olive-oil

vi¥ yield five pounds of marbled Marseilles soap, whereas
the &44.e amount of oil will only produce four pounds
four ounces of white soap, which proves that the former
retains more water in its composition than the latter.

FPrench Marbled Soap.—Dussauce, in his admirable
“Treatise on the Manufacture of Soap,” gives an elaborate
description of the manufacture of marbled soaps, as con-
ducted in Irance, from which we give the following
extracts :—

*¢¢ Besides olive-oil, the earth-nut, scsame, linseed, cole-
seed, and' Black garden poppy-oils, greases, tallows, etc.,
are also uscd in the fabrication of marbled soaps; but the
soap resulting from these different combinations of oily
and fatty matters, while being of good quality, cannot be
compared to those obtained by the direct saponification
of olive-oil. The latter are always denser, firmer, and
finer.

“ However, we may remark that the mixture of olive-
oils with other oils containing less stearine, gives, if not
the best, at least the finect kinds of marbled soap. They
are also more unctuous, and their cut is softer and
smoother, as they contain less stearate of soda than those
prepared from olive-oil,—they are more detersive and
more advantageous for use.

“The sodas employed for these soaps are of two kinds;
one, called soft soda, is the most alkaline;.thé other,
called salted soda, is composed of soft soda and commoa
salt. 'Well-prepared soft soda ought to be free from com-
mon salt; it is employed to produce the pasting in the
first operation. The salted sodag are a mixture of soft
soda and salt. The proportions of salt are from 30 to
40 per cent. of the weight of soda. Their alkalimetric
degree is from 18 to 22 per cent. of pure alkali.

“In certain circumstances salt>d soda can be substituted
by common salt ; nevertheless, it ought to be remarked



MANUFACTURE OF HARD SOAPS. 43

that an excess of salt ¢is injurious to the marbling of the
soap, and salted soda must be used whenever it 1s possible
to obtain it. .

“Soda ash is not so suitable for the fabrication of .
marbled soaps as crude soda. Being entirely depriveX
of colouring matter and of sulphurets, when it ericr§ in
too large a proportion into the preparation of the lyes, it
lessens the beatty and intensity of the marbling.

“The fabrication of marbled soaps requires several dis-
tinct operations, which may be thus summed up:—
1. Preparation of the lyes. 2. Pasting, or saponification
of the oils and fatty substances. 3. Separation of the
saponified paste from the weak lyesit containg. 4. Coction
(boiling). 5. Mottling or marbling.” *

In preparing the ley for the first opgration #c Tollow-
ing proportions of soda and lime are given :—

Crude soft soda (black ash) at 34° $038° ........ 2,250 1bs, 5~
Recently calcined lime  sievevserenerineiinne. 460, .

The soda (if in hard lumps) is first broken or crushed,
and the lime slaked by immersion in warm water. “With
warm water,” says Dussauce, “the penctration of tlhe
liquid is more complete. After one or two minutes of im-
mersion the lime is quickly taker out and spread on a
hard, smooth, and dry floor; if the lime is of good quality
it soon grows warm and falls into powder, this powder 1s
then thoroughly mixed with the soda by means of large
iron shovels. The mixture is conveyed to filters made of
magbnry or sheet iron, holding from 125 to 150 gallons,
each filter Being provided with a false bottom pierced
with holes and supported by four little pieces of wood,
which keep it about two inches from the bottom. A
layer of straw is placed over the false bottom -to prevent
the mixture from passing-through the perforations and to
aid the filtration. A plug qr cork is placed between the
two bottdms of the vessel for the convenience of drawing
off the ley. The mixture of soda and lime is now covered
with water, when, after a *while, it swells and becomes
warm. After about twenty-four hours the ley is drawn
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off, when its strength is usually from- 22° to 26° B. Fresh
water is then added, and, after many hours, is drawn
off as before, the washing being continued so long as
-caustic alkali be present.”

" The preparation of salted ley is in all respects similar
to the preceding, except as regards its formula, which is
as follows : —

Crude soft-soda ash at 33° o 38° .............. 3,375 lbs.

sy salted soda at 18°t0 20° .. . vuvviueinns 1,025 ,,
Freshlime ouvveenrrnnenevinninenenns veesee.. 900 ,

The pasting operation is thus given :(—Take
Olive-01l ..vveeaeserosncesenrenceneennnesss 1,125 Ihs,

Earth-nut oil............... ebiteesaerananen 900 ,,
Bluck garden poppy-oil vviiveveiiiianeneiiess 220
(ol

2,245 ,,

The saponification is etfected in a sheet-iron kettle hold-
ing about 1,000 gallons, into which from 125 to 150
gallons of “soft ley,” at 10° or 12° B., are pourcd.
Heat is applied, and, when boiling commences, the oils
are added by degrees, with constant stirning. Soon after
the oils have been added, aud 'the boiling again started, a
violent agitation takes place with considerable foaming.
At this time the mixture swells up greatly, when the heat
must be lowered, or the mass would inevitebly boil over.
After awhile the foaming ceases, and a perfectly homo-
geneous mass of a dull white colour is formed. The
boiling is continued for four or five hours. By the ebu]li-
tion the mixture of the materials becomes moze aud more
intimate ; it also acquires more consistency and strengrh
by the evaporation of the water from the ley; then add
25 to 30 gallons of ley at 15° or 18° B., with stirring for
about ten minutes. Boil a few hours, and, when the mix-
ture has acquired a thicker consistency, add to it one
pound of green vitriol (sulphate of iron), previously dis-
solved in a few quarts of boiling water. By this addition
the paste, which was of a reddish white, assumes instan-
taneously .. greenish colour, the intensity of which
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depends upon the degree of sulphuration of the ley. To
combine the sulphate of iron with the paste tMe mixture
1s well stirred for a few aninutes ; under the action of the
soda, the iron is decomposed, forming an oxide of iron.
The chemical union of this oxide with the sulphuret of '
sodium, which always exists in the leys of crude soda,
produces the colouring principle of the marbling of the
Boaps. .

11:1 order to ensure an intimate combination of the fatty
matters with the ley, and also to give a good consistency
to the paste, from 25 to 30 gallons of soft ley at 25° B.
arc added gradually, with constant stirring, and the boil-
ing continued for several hours. The pasting operation,
as it is termed, gencrally occupies about fiftcen hours,
when a perfectly neutral soap is obtained. | ..

The scgaration of the soap is thhs conducted. In
soap factories, to produce sepuration, they throw on the
soapy mass, by small quantities” at a tine, limpid re-
generated leys at 25° to 30” B.  When these leys cannot
be had. new salted leys, at 20° to 25° can be used, or a
solution of salt at 20° B. To_ obtain 25 gallons of salt
solution at 20°, 141 lbs. of salt are em.‘ﬁa;egd:fmﬁ’hhe
saponification is complete, and the paste has the required
consistence, it is watered with a sufficient quantity of old
and salted ley at 25° to 30°. To render the action of the
leys more thorough upon all the molecules of soap, a large
board is placed over the kettle, on which a man, provided
with a beater or crutch, stands to stir the mass continually,
froan botiom to top, in such a manner that the ley brought
to the sdrface penctrates every portion of the soap. The
padte now separates into clots or curds, and, if the ley
runs off freely from the shovel or trowel, it is known that
the separation is complete. The soap is then allowed to
rest, when the ley slowly subsides. After a few hours the
ley is drawn off, which consists of from 175 to 188
gallons «of ley at 17° or 8 B. This ley, after being
passed over an old residuvm of soda exhausted by wash-
Ing with water, is used in ¢he operation of mottling.

he next operation is called eoction (boiling), by which
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the complete combination of the oils or fatty matters with
the alkali is ensured. It is this operation, also, which
gives hardness and consistency to the soap, increases
its density, and deprives it of all disagreeable odours,
besides rendering it more detergent.

The leys used in this operation are termed salted leys,
being a mixture of soft (not caustic) soda and artificial
salted sodas, causticised by lime, as befors described ; but
before the application of this ley the soap is treated
with 88 gallons of cold soft ley at 20° to 25° B., which
is thoroughly well crutched in. This has the effect of
separating the soap into flakes which float on the ley.
After stirring for half an hour the cover is lowered to
keep in the heat, and, in about four hours after, the ley
is drawn,off. Dussauce says: “Some manufacturers for
the first service ase salted leys, but, in our judgment,
soft leys are to be preferred. Indeed, there is already
in the peste an excess of salt, due to the leys employed
for the separation, and, as too large a quantity of salt
interferes with the useful action of new leys on the
molecules of soap, it is proper and rational to eliminate
it from the paste as much as possitie. The soft leys
contribute to this result. *This advantage is not t{e
only one, the leys of coction, used in considerable quan-
tities in the separation, have set free some fatty matters
imperfectly combined ; then the soft leys, while purify-
ing the paste from the excess of salt it contains, deter-
mine the incorporation of the oily or fatty substances
which had not been combined before, and could nat be
if salted leys had been used.” .

The above observations are of considerable value,in-
asmuch as they guard the soap-maker against falling
into a very common error—that of applying salt before
saponification is Znown {0 be complete.

. The first application of the salted ley is given after
the ley of the last operation- has been drawn off. From
100 to 115 gsllons of salted ley, at 25° B., are put into
the pan and heat applied, with stirring so soon as boil-
ing commences. The boiling is to be continued until
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the ley ceases to taste caustic, which is generally after
seven or eight hours. A hblack foam or “fob” appears
on the surface, which only ceases when the materials are
completely saturated with alkali. The heat is now checked,
the mass allowed to rest for three or four hours, after
which the ley is drawn off. A second dose of 115 to 125
gallons of salted ley is now given, of a strength equal
to from 25°«to 30° B., and the boiling resumed and kept
up for twelve to fifteen hours, with occasional stirring.
About cvery hour, during the first cight or ten hours,
about 5 gallons of ley, at 28° to 30°, are added to supply
the place of the evaporated water and complete the satura-
tion of the soap. It is usually towards the close of this
boil that the operation is complete, the foam having dis-
appeared, and the soap is now stiff, clegn,and ‘dry, and
furrowed by dcep channels. The ley, though coloured, is
clear, and should be slightly caygtic to the taste. If thesc
conditions are not fulfilled the ley must be drawn off, after
repose for two hours, and 75 gallons of salted ley ut 28°
or 30° B. added, with further boiling for seven or eight
hours.

Mottling.—THe next and last operation is termed mottling.
The soap having rested for an hour or two, the last ley is
drawn off, and a pure ley, at 12° to 15° B., is sprinkled
over the surface of the soap with continual stirring, which
thus becomes of a somewhat softer consistence. A weaker,
pure ley, at 8° to 10° B., is then added and well stirred in,
when the soap, which up to this time was in hard, granu-
lar, and curd-like lumps, becomes softer, the graine of
soap being®more plastic and viscid. The operation is now
finished by boiling with leys at 5° or 6° B., which are
gradually introduced, otherwise the wcaker ley would
spoil the adhesiveness of the soap. When thé soap floats(
on the ley in large flakes of a greenish colour it is known'
that it is ready for the frames. T

If the condition of the'soap, with the above treatment,
is defective, it arises from one of twd causes. 1. The
additjon of the cold leys has cooled the soap too much ;
or, 2, the soap contains an excess of saline matters. Iu
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the first casc the soap must be heated gently, and when
the ley is sufficiently warm, stir well until the proper con-
sistence is obtained. In the secortd case, run off the levs,
and add fresh pure ley at 10° to 12° B., with gentle boiling
and stirring.

Before putting the marbled soap into frames, it is usual
to first place a little warm ley at the bottom of each frame,
to prevent the soap from adhering to it ; sometimes, also, a
piece of canvas is laid over the Dottom of the frame with
the same object. 'When properly boiled, the soap is in
the form of hard and separate grains, the cntire mass
having a bluish-black colour, the intensity of which
depends upon the quantity of metallic soaps present in
the mags, and which are due to the salts of alumina and
iron contaited. in the ley. These metallic soaps, during
the cooling of the mass, separate from the v hite soup
(which forms the ground or base) in irregular vein: of
varied colour, and thus a marbled appearance is obtained,
the beauty of which depends greatly upon the skilful
manipulation of the mottler,” o¢ workman whos superin-
tends this part of the operation. Tt is an important point
to run the soap into the frames when thé'proper condition
for good mottling has been attained.

Notes on Mottling.—The strongest ley is first intro-
duced, then the medium, and lastly “the weakeost.

The principal points to be observed in .nottling are:
1. The mtroduction of weak leys into the paste; 2. Tho
application of gentle heat to keep the mass in a fluid
state ; and, 3. Continual stirring. .

The precautions to be observed are: 1. Not'to add more
leys than are necessary, so that the heavier metallic soaps
(which are the colouring principles of the mottling) may
be thoroumhlv disseminated through the mass of white
soap, and ultunatdy produce the marbled veins which are

Naracteristic of the soap. 2. The temperature of the
soap must not be too high. 8. If too much weak ley has
beeu applied, this, by thmmng the mixture, will cause
the heavier metallic soaps to stnk into the leys, and the
soap will be white instead of being marbled. 4. If the
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leys be too strong, the metallic soaps will not separate
properly, and the entire mass will contain less than its
full proportion of water, thereby entailing a loss to the
maxufacturer.

All circumstances being favourable, the following cha-
racteristics will present themseclves: the flakes of soap
are separated from each other, and float on the ley ; they
are soft and bulky, of a fine green colour, and of a viscid
consistence. When ready for the frames, the grains are
“pliant and elastic, and have a tremulous and ve]atmouq
appearance.”] The soap must not be put into the frames
until it hus cooled down a little, the proper temperature
being between 158° and 166 .

French Formule for Soaps.—The followlng formule
represent some of the fatty combinations used gun different
localities ingFrance in the manufacture’of soap :—

I b
Olive-0l1 viueivnevinee eovansrsnnrerensns 675 1ha,
Earth-nut 011 ............................ 675 .,
Jurd.. PR * 111 IS
. 2,260 o

This produces a white, odourless soap.

11.
Bleached palm-oil.. seeeveserven covravenns 1,675 Tbs,
QOil of sesamne .. ... e titete e e . 450 ,,
White tallow . veeeeeevenrvaneveenaenses e 225,
- 2,260 ,,

Prodvces a very hard soap, of good quality, but not sc
white as the above. It turns slightly yellow by keeping.

III. .
Olive-oil ........... Cieiee seesssasenes 450 1bs.
‘White tallow vovvuverrnvrnene s savannns 1,350 ,,
Ea..rth-nutuil............,.. ............ . 460 ,,

This 1s considered to form a very good soap, and superior
. K
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to that of Marseilles, but “unfortimately it has a faint
smell of tallow, which restricts its use in domestic
cconomy.” (!)

1V.
Olive-oil ...... Ceeree e cevtaerisess 670 1bs,
Cocon-nut 0l .. Lovivinnnevinnnnnnnnen.. 225
LAMA eveanon e 675 ,
TALOW s sveesssssscnrnrnsnes e 6T

2,250 ,,

This formula makes a good white soap, but the presence
of cocoa-nut oil gives the soap a disagreeable odour,
although it improves its lathering properties.

The Composition of Pure Olive-oil Soap, according to
Ure’s analysie, is:—

Foreign,
S0 vu e vuinie i e St eeeaee s ceee 90

Fatly acids (oleic and margaric)ssveenvenenn., 765
Water and colouring matter ....o...veevenna .. 145

English imitation.

T T T T NP (11}
Fatty matters .. ..oooooo i, N (3
Water, with a little colouring matter .......... 143

100-0

The ordinary commercial Marseilles soap contains from
62 to G5 per cent. of fatty acids.

London Mottled Soap is generally made from mpelted
kitchen stuff, bone grease, cheap tallow, and any inferior
fatty matter that will prove serviceable. The leys are
made from crude soda ash, termed black ash, the impurities
in which give the mottled or marbled “strike,” for which
this variety of soap is famed. The “ goods,” as the fatty
materials are called, are first put into the pan, when the
first dose of ley, at sp. gr. 1-050, is run in, after which
the fire is made up beneath the pan, and the materials
brought to a steady boil. To assist the combivation of
the fatty s ibstances with the ley, a workman constantly
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stirs the ingredients with a long iron rake. After a while
the fatty matters, which®at first float on tlLe surfaco of the
ley, combine with it, forming a thin creamy cmulsion of a
perfectly uniform appearance, and from which no liquid
scparates ou gooling. Should the muss not present these
characteristics, the soap-boiler adds either water or some
weaker leys titan were at first employed, and the boiling
is continucd, with occasional stirring, until a perfect emul-
sion is obtained.

At this stage of the operation the compound ceases to
taste alkaline—the tongue being the usual test employed
by the soap-boiler—and it is thus known that $he combina-
tion of the fatty matters with the caustic ley is complete.
Stronger leys are now added repeatedly, thevb#iling being
continucd wuntil the leys taste of frec caustic alkah
When this is the case, more oily or fatly matters are
added, as also, from time to time, stronger leys. Great
carc_is taken, in this operation, that there is no cxcess
of alkali in the mixture when the soap-pan has be-
come sufficiently filled with the alkaline and fatty
mmgredients. . ‘

The mixture is next treated with common salt, which
is thrown into the pan by shovelfuls at a time, cach
portion being allowed to dissolve in the ley before adding
the next. 'When sufficient salt has been added, the sapo-
nified matters separate into grains of soap combined with
a definite quantity of water, but as yet not containing its
full *percentage of alkali. The leys, which are callea
“spent leys" consist of salt and glycerine in solution,
and should be quite free from alkali.

The fire being withdrawn (or steam turned off), the
imperfect soap is allowed to rest for a few hours, so that
the ley may subside, und this is then drawn or pumped off

The second operation consists 1n adding weak ley, with
which th% soap is again bdiled, until the soap (at first
granular) becomes homogeneous, or closed,” as the soap-
maker terms it. 1f the full quantity of fatty matters had
not been introduced in the first operation, the soap-boiler
now completes the addition of them, with also the addition
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of more strong ley, until, after long boiling, the compound
has acquired a strong alkuline taste, Common salt is
now again added to separate the soap as before from the
ley, and the boiling continued for some hours in contact
with the caustic ley, so as to ensure the perfect saponifi-
cation of every atom of fatty material. '

Soda which contains sulphurets (as the so-called black-
ash) is preferred for making mottled soaps, for reasons
which have been already explained. Mottling is com-
monly practised in some London soap-works by introducing
into the ncarly finished soap a certain quantity of strong
crude soda ley through the rose spout of a watering-can.
The dense sulphuretted liquor, in passing through the
pasty mass and ley, gives it a marbled appearance. Some-
times a snfali quantity of a solution of Prussian blue is
used for this purpose. '

When crude sodas, thowever, are used in the manufac-
ture of mottled soap, the mottling is etfected, towards the
close of the operation, by a mere mechanical mixture of
the dark-coloured ley with the soap. It is effected in this
way : the workman breaks the paste in all directions with
his rake, after which he holds it perpendicularly till it
reaches the ley; when he raises it vertically with a jerk,
making it act like the piston of a pump, by doing which
he lifts some of the ley and spreads it over the surfuce
of the paste. In its subsequent descent through the
numerous fissures and channels of the soap, on its way to
the bottom of the pan, the dark-coloured ley impregnates
the soapy particles in various forms and degrees, thereby
producing veins or markings which, when the soap is
afterwards cooled, give it the desired marble-like appear-
ance. This operation has also the advantage of cooling
the soap 'in some degree, which is necessary before it is
put into the frames, or the “strike,” or mottling, would
not be perfect, owing to thesuperior density of the dark
particles which form the coloured veins of the soap.

When mottled soap is ready for framing, it is in th
form of a thick, gelatinous mass, interspersed with leys,
and in this condition it is ladled out into large pails and
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put into frames, which are preferably made of wood, since
this material retains the heat longer than iron fitimes, and
by the more gradual coeling a finer marbled appearance
is obtained. %Vhen mottled soap is moulded in cast-iron
frames, the ends of the bars are liable (from rapidity of
cooling at the sides of the frames) to have a plain whitish
appearance, instead of being marbled.

White Curds Soap.—The finest quality of this soap is
made from pure tallow, rendered, as before stated, from the
suct of oxen and sheep. English, or “ town tallow,” as the
London tallow melters call it, in contradistinction to the
products imported from Russia and other foreign countries,
wus generally preferred until the introduction of American
and Australian tallows, which, being of good quality, are
equally serviceable in the manufacture %f_,this soap.
Besides talbow, however, other materials, as lard, bleached
palm-oil, olive -uil, or mixtures of these in varying propor-
tions, are used in making curd soap.

To produce one ton of curd soap, from 10 to 14 cwt. of
tallow or olive-oil are required. The process of saponifi-
cation 1s the same as for mottled soap, excepting that the
removal of all coduring matter and impurities of the lgy
must be effected by boiling the soap repeatedly with fresh
leys after the removal of each previous dose of ley, or by
thiuning the soap with a small quantity of ley with gentle
boiling, and then covering the pan and allowing the soap
to repose for several hours, to allow the leys to subside.
By thus washing (as we may say) the soap with ley, all the
darR-coloured impurities are removed, and subside with
the leys, leAving the soap clean, and, when cold, white.
When finished, the curd is ladled out of the pan and put
mto the frames, which should be covered with canvas, or
clean empty sucks, so that the soap may retain its heat,
and thereby enable it to close properly.

The following is the Frenck system of making tallow
curd or *grained soap: to fransform 1,000 lbs. of tallow
Into grain or curd soap, 40( bs. of potash have to be taken.
The tallow is placed in the kettle (pan), about 400 Ibs. of
ley of 10° B. added, and the fire kindled. In a short time
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from the commencement of the boiling, the fire is kept
well up, but afterwards it should be moderated. ~After the
usual frothing, it should be ascertained whether the fat
has combined with the ley. Thie is known by the yellow-
brown mass, which, under gradual upheaving, continucs
quictly to boil. 'What adheres to the spatula, when dipped
into the mass and withdrawn, has a gelatinous, greyish-
white appearance, without separation of ley. When the
ley and fat are not combined, the mixturc moves in the
kettle to and fro without rising upward, except now and
then, in isolated spots, with a booming noise. When the
combination is complete, there are added, at short intervals,
and in four or five portions, about 1,000 lbs. of ley at 16°
to 17° B. The boiling now becomes dense and languid,
and the mash appears of a yellowish-brown, and runs off
the spatulagn cohesive, long, translucent strings, and the
soap boils to a paste. If some of the soap be dropped on
glass, and the sample, while still hot, does not appear per-
fectly clear, ley is still wanting. A small quantity of ley
should now be added, until the soap, while hot, appears
perfectly clear.  When this period isreached, the “cutting
of the pan” begins.

JThe sult has here a double purpose to fulfil. Tt must
transfirm the potash into a §oda soap, and also scparate
its glycerine, sulphurous liquor, ley, and impurities. The
full quantity of salt required for this purpose is not
applied at once, but a repeated “salting out™ should be
given. After each ‘“salting out,” the under ley is sepa-
rated from the soap, and the latter brought in contact
with water and salt. By boiling tallow and potash, waen
the materials arc not very pure, the “salting out” is
usually performed in three operations. The ley is néw
removed from the soap in the usual way. The salt is
cither thrown into the soap in the dry state, or in solution
of about 20° B. 'When the mass turns white, and cbulli-
tien occurs all over the pan in patches, the soap rising
with considerable vigour, it i§ known that sufficient salt
has been added. The frothing now disappears. The
boiling is continued for an hour longer, and then stopped
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by extinguishing the fire, so as to allow any impurities
still in the mass to settle. .

When the ley has been remroved from the pan, 700 lbs.
or 800 lbs. of water, withl 70 lbs. or 80 1bs. of salt dissolved
in it, are now added, and the mass again brought to
a boil. After boiling up, it should be examined to sce
that the “cutting of the pan” has been properly cffected.
The boiling is then continued for some time, after which
the mass is alléwed to repose as before, and the saline ley
aguin drawn off. Although the second liquor and boiling
have greatly hardened the soap, yet this is not sufficient ;
therefore a third boiling, with 50 lbs. to GO lbs. of salt
dissolved in 700 lbs. to 800 lbs. of water, is made, by
which the hardness of the soap is perfected., As soon as
it boils and froths up, the soap must be again examined
to ascertain if the proportions of salt and 4@y have been
suficient. *If enough salt has not been added, froth /
appars on the sirfacé of the boiling soap, and the latter|
burns readily. In this case more salt must be added, !
until it boils up in regular lumps of soap. If too much
salt be present, the soap appears upon the spatula [trowel]
in a separated form, the ley running off, and little gutters
formed. This fatlt is remedied by adding a few buckets
of water. If a little portion of the soap be pressed by
the thumb in the palin of the hand, it hardens imme-
diately ; and if, on rubbing it, the sample retains a cohesive:
character, it possesses the required firmness, and is solid ; |
if, on the other hand, it crumbles, more water must be*
added, and if the sample spreads or smears, a fresh ley of*
salt’of 15 B. must be added until the proper condition is
regched.

The operation of clear boiling and fitting is next pur-
sued, to perform which one-half of the kettle is covered
with wooden planks, and a man, furnished with a stirrer
or beater, beats down the mass, so that it does not run
over. By this operation {he soap particles are drawn
more closcly together into globular graing. These grains
sink, and on the surface, of the kettle appears a white
flaky froth. To prevent the falling of the mass, great
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heat is now necded. The fire is briskly kept up, and the
entire keftle covered with planks and cloths. "The soap
now boils up with considerable frothing, and to prevent
it from running over, one of the planks is removed, and
the foam is beaten with a long iron rod until it subsides.
The kettle is again closely covered, and tke boiling re-
sumed, the prevention of overflow being again regulated
as before. .

The violence of the ebullition gradually diminishes, but
1 its stead a whistling noise is perceived in the kettle.
Oune of the planks is removed from time to.time, and the
soap examined ; when, if large and perfectly translucent
bubbles rise up, the soap is finished, and the fire is there-
fore extingwishied. The wooden planks are next removed
to allow the soap to cool, and a few buckets of soap ley
are poured into the kettle. The soap is now veady to be
put into the frames, ang care is takew that as little ley as
possible enters the frames.

Boiling with soda ley presents this advantage, that the
soap may be finished in one water. The first ley is applied
at the strength of 10° to 12° 5.  The whole of the fat is
placed in the kettle, with one-fourth of the ley requisite
for saponification, and the boiling carried on as usual.
After boiling up, the mixture is examined to ascertain if
the proper combination has taken place, in which case
further addition of ley, at 16° to 18° B., is added. The
addition of this ley is continued until a sample placed on
a piece of glass appears perfectly clear. The cutting of
the pan follows, which removes the glycerine liberpted, and
the surplus water. In this case much less salt is required
than when boiling with potash ley. For each 100 Ibs. of
fat 10 Ibs. to 12 1bs. of salt are required. The salt may
be applied. in the dry state or in solution, as preferred.
The remaining operations arc conducted as before de-
scribed. . ‘

Soda soaps made by this process huve some ad¥antages,
principally because 1t is impossible to remove all the
potash ; besides which, théy are generally very aeutral
and plastic.—Dussauce.
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It was formerly the*practice in England to mgke tallow
soap with potash leys, as above described, and the soft
soap thus produced wab converted into hard soap by
additions of salt in sufficient quantity to furnish the
proper proportions of soda by the reaction of the potash
with the neatral salt. The high price of potash, and a
great reduction in the cost of soda, however, caused this
system to be abindoned in this country.



CHAPTER VI,
MANUFACTURE OF HHARD 80.A4DPS—{continucd).

Yellow or Resin Soaps.—Continental Method.—Dunn’s Process.—
Meinicke’s Process.

Yellow or Resin Soaps.—Although resin is freely soluble
in alkaline leys, 1t is not capable of being converted into
soap proper” oy itself. When mixed with fatty matters in
various proportions, however, it forms a serics of soaps
possessing high detergent power, and exccedingly emol-
lient and agreeable in use. A well-made resin soap is no
doubt the most pleasant of all soaps for washing the skin.
Possessing no “body ” of itself, the smallest proportion of
sound tallow which it requires to make,a hard soap is an
cqual part. It is seldom, however, that so large a pro-
portion of resin is used in soap. The peculiar odour of
resin is greatly disguised by its combination with fatty
matters, and it has been stated that rancid tallow disguises
the odour of resin in soap more than any other description
of fat or oil, except cocoa-nut oil, we might add, which
gives an odour to soap that even the most powerful per-
fumes overcome but for a time, and wheu they have
evaporated, the rank and frowsy smell of the cocoa-nut
oil remains.

Since resin will not make a soap of itself, when treated
with caustic leys, it is usually introduced into the soap-pans
when the other goods, or fatty matters, have undergone the
process of saponitication. Indeed, if the resin were put
mto the pan wigh the tirst charge of muterials, the caustic
ley would seize it at once and dissolve if, and thus prevent
the ley from werforming its proper function—that of
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saponifying the fatty materials. It is commonly the
practice to first makesthe hard soap in the usual way, and
when the last charge of leysehas been given, and when,
after the usual boiling,*the ley ceases to be absorbed by
the soap, the desired quantity of resin is added gradually,
and it is an advantage to have it previously broken up
into small pjeces. The proportion of resin varies from
one-third to one-fourth the weight of tallow, but of course
weaker goods will take less.

‘While the resin is being shovelled in, the boiling must
he kept up, with also the addition of cansticley. The soap
is cxamined from time to time by the soap-boiler, who freely
uscs his shovel when he considers that the combination of
the resin with the soap is near completion. When a
sample of the paste, after being allowed to cool, is firm and
solid, and exhibits a good gramn or “feathewd« when cut,
the soap 1s dinished.  The heat being checked by turning
off the stean, the soap is allowed ,to rest, after which the
leys are drawn or pumved out, and the process of
puritying the paste is next resorted to, whereby all
impuritics of the resin and other materials are deposited
below the surface of the soap. For this purpose a quantit
of ley at 8° B. is fun into the pan, and the steam aguig
turned on, the soap being well stirred for some time with
the rake and the boiling kept up for awhile, after which
the soap is again allowed to rest, and the ley again pumped
out.

A second service of leys at 4° B. is now given, and the
boiling and stirring renewed, after which the leys are again
allowed to settle, and arc then drawn off. A final service
of very weakeleys at 2° B. is now introduced, the stirring
and boiling being resumed as before, when the operation 1s
finished. After a long rest the leys subside, and a skin
torms over the surface of the soap, which is skimmed off
before running the soap into the frames, and put aside to
be worked up with future batches. )

In smubl works the soap i ladled out of the pans into
large iron pails by means of a ladle havidg a very long
wooden handle (Fig. 11). *This ladle is of considerable



60 THE ART OF SOAP-MAKING.

size, and in order to diminish its weight, when full of soap,
it is raised by means of a rope running in a pulley by a
second man, while the first holds the handle of the ladle,
dips it into the soap, and guides it to the pail which is
rested upon the edge of the pan, and is carried when full
to the soap frames. To hasten the operation of filling the
frames, several men, each carrying his own pail, are
usually occupied when a “cleanse,” as it is termed, is
going on. In larger factories, where the application of
steam is extcnsive, the finished soap is pumped out of the
coppers into wrought-iron “pots” (Fig. 8) running on
wheels, and which are also used for crutehing in “liquor ” of
various kinds; these pots, being wheeled up to the frames,
are emptied into them, or the soap is pumped into iron or
wooden shoc! :, one end of which 1s slung on to the pump,
while the other rests on the upper edge of the soap
frame, and when the frame is full, the shoot is shifted
to the next, and so on.

Cleansing.—When cleansing yellow soaps, great care
is necessary to avoid removing, with the finer soap, the
dark-coloured compound called #iger, which forms a
stratum Letween the leys and the pale soap. This dark
brown soap derives its colour from the resin and impurities
in the ley, and although it possesses all the characteristics
of a good soap, is unsalable by itself as a commercial
article, and should thercfore be worked up with other
lighter goods in the making of cheaper soaps.

Another formula for yellow soap 1s the following :—

Tallow ....oveeinnnn. seresenaaens sesene 2,00 Tbs.
Resin, about .. uveeaas Coe eaeinas vesn.... 600 ,,

These being put into the pan, from 150 to 175 gallons
of soda ley, at 10° to 20° B. are run in,and the steam turned
on. When the materials arc melted, the pan is brought
to a boil, coustant stirring being applied to prevent the
resin from adhering to the bottom and sides of the pan.
When the mass swells up excessively, the heat must be
checked. The boiling is contanued for only about two or
three hours, owing to the rapidity with which the combina-
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tion of the materials and the alkali is effccted. The steam
being now turned off, the mass is allowed to rest for about
six hours, when the spent ley is drawn off and fresh ley is
then added, and the boiling resumed and continued for
about three hours. After repose for six hours, the ley is
again drawn.ofl, and fresh ley run into the pan. The
various boilings with fresh leys are continued daily until
the soap has acquired the proper consistence, which is ascer-
tained by the soap-boiler pressing a sample previously
cooled between his finger and thumb. If the soap divides
into hard flakes, it is finished, or nearly so; but if greasy,
sticky, and soft, it requires further boiling with fresh ley.
If the soap sample is satisfactory, boil biiskly for a short
time, and then turn off the steam, and throw in a few
pails of cold water. After about two hours#ihe ley is to
be drawn off as before.  This being done, six or eight pails
of water are ad-led and well stirsed in, and the boiling
briskly pursusd. If from samples taken from the paste
the ley runs off clear, more water is to be added, and the
boiling vontinued. If it does not separate {from the ley, an
excess of water is preront, and a small quantity—about
half a pailful—of %trong brine must be added. '

Finishing.—One of the most important and delicate
parts of the operation is that of finishing the soap. When
the soap has been properly fitted, as above, it will cling to
the shovel or trowel and have a gelatinous texture. This
being the case, the soap is properly finished. Sometimes,
in order to give the soap a bright yellow colour, a little
raw &hat.is, unbleached) palm-oil is added. This oil, while
imparting an agreeable odour to the soan, is believed to
disguise 1 some degree the natural odour of the resin.

A quicker process for making yellow soaps than the
former is performed in the apparatus known us Papin’s
digester. The following gives the proportion of goods and
ley employed in this process:—

White tallow vvveu...... eeee cesreaes *800 s,
Palm-oil .......... T + 200 ,,
Refin (powdered) ....,... Ceeeeriireiiaaas 400 ,,

Caustic snda ley a4 25° B, ....,. veveeeneen 176 gallons. ,
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These materials are put.into the Papin digester, and
boiled for an hour under pressure at the temperature of
352° Fahr. At the end of this time the soap is finished,
and is, after being allowed to cool down a little, run into
the frames.

Continental Method.—The Freuch method of making
vellow or resin soap in many respects differs from our
own system, but since it presents many interesting features
we give the process described by Dussauce in his Treatise.
It will be observed that by this method the resin is con-
verted into a resinous soap, so called, before it is added ‘o
the hard soap with which it is to be combined.

First process—Into a pan holding from 625 to 750
callons introduce 1,000 1bs. of tallow, which 1s to be melted
by the aid of heat. When melted, it is to ke saponified
with about 75 gallons of fresh caustic (soda) ley at 7° or
8 B. While runningin the ley, the mixture is to be well
stirred. All the ley being added, the heat is to be aug-
mented, and the stirring continued for twenty-five or thirty
minutes. A while emulsion is thus formed, the ley and
tallow having perfectly combined, and a homogeneous <
paste is the result. An hour’ after the last ley has been
added, the boiling becomes manifested by a tumultuous
movement in tho mass, and the formation of a very abun-
dant white scum. The heat must now be modesated, and
the paste stirred. If thesc precautions are not sufficient, a
few pails of cold water or weak ley are thrown into the

an. ot ’
P When the eﬂ'(»;\rgscence has ceased, ‘the’ foaming
diminishes, and soon disappears entirely. The paste is
now homogeneous and white, or of a yellowish tint.
Continue to boil gently; by boiling, the mixture becomes
more intimate and perfect, and acquires more consisteney
by the evaporation of the ley. Continue the saponification
with leys at 15° to 18° B., which arc added in portions of
G gallons at a ‘time every fifteen minutes for one and a
half hour. After the last addition of ley, continue to boil
gently for a few hours without adding new doses of ley.
By continuing the boiling, the paste is saturated slowly
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and gradually with alkali; it becomes denser ahd firmer,
and may then reccive stronger leys without fear of the
tallow separating from the already saponificd mass. There
would be o danger of separation if too strong leys were
used when the paste is imperfectly saturated with alkali.
To prevent this inconvenience, the mass is boiled for a few
hours after the addition of the ley. The object of this
boiling is to tender the union of the molccules more
intimate and complote.

The saponification is finished by the addition of
25 gallons of new ley at 20° to 25° B., which is added,
6 gallons at a time, every ten or fifteen minutes. When
all the ley is added, the steam is turncd off, and the
mixture stirred for half an hour. By combining with
the strong lgy, the paste thickens and acquires a consistency
proportionate to the quality of the tallow. The time of
this operation varies from eight to ten hours.

Separation is effected with clear leys of coction* at 20
to 26° B.  While the ley is being added gradually, the
mass is kept constantly etirred. When the quantity ofley
added has been suflicicus to effect the separation of the soap,
a spontaneous change takes place in the condition of the
paste, which forms into small grains interspersed with ley.
When the separation is complete, which is known by the
ley frecly separating from the soap, the operation is finished.
The stirring is, however, kept up for half an hour or longer,
so that the separation may be perfect throughout the mass
If “ lsys of coction” cannot be had, dissolve from 50 to
60 Ibs. of %salt in about 75 gallons of new ley at 15° to
18° B. The effect will be the same, but the leys will con-
fain an excc 8 of salt. The employment of the former is
to be preferred whencver it is possible to obtain them;
75 gallons of such ley at 20° to 25° B., or the same quan-
tity of new ley, after the addition of salt, are sufficiert {6

1]

* “Leys of coction,” or, as we should call them, ¢salted leys,” are
passed through the residuum of s0da and lime left in the ley vats, which
separates guy fatty matter they contain, and renders them clear. The
leys are passed repeatedly through filters which are richer in soda, and
thus acquire additional strength.
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effect the separation. After repose for five or six hours,
the ley is drawn off.

Boiling.—The ley being drawr off, pour into the keitle
75 gallons of new caustic ley at 24° or 25° B. and apply
heat. When the boiling begins, considerable foaming
appears upon the surface of the soap, which disperses only
when the soap is entircly boiled. If after five or six
hours’ continuous boiling the ley is still caustic, it must be
kept up until all the foam disappears. If, on the other
hand, the ley has lost all its causticity, 75 gallons of new
ley at 30° B. are to be added, and the boil kept up for four
or five hours lunger.

The operation being finished, the soap is in the form of
very hard white grains, which, when presscd between the
fingers, are.reduced to scales. The steam is now to be
turned off, and the mass allowed to rest for four or five
hours, after which the ley is drawn off, the quantity of
which will be about 50 er 60 gallons, and of a strength
equal to 27° or 28° B.

Fitting is effected by running into the pan 58 gallons of
water, and heating to the boiling-point, with constant
tirring  When the grains of soap are well melted, and
have the appearance of flat particles separated from the ley,
the operation is finished. It is known that the soap is
separated from the ley when by taking it up with the
shovel the ley runs off in a colourless streari. The steam
is now turned off, or the fire drawn, and the pan is well
covered, after which the whole is allowed to rest for seven
or eight hours. At the end of this period the pan is
uncovered, and the ley drawn off. The soaf is then ready
to receive its admixture of resinous soap, which is prepared
as follows :—

Preparation of Resin Soap.—Put into a pan, capable of
holding about 575 gallons, 76 gallons of fresh soda ley at
*30° B.  Apply gentle heat, and when the ley begins to
boil throw in, every five or six minutes (akout 15 to
20 lbs. at a tlme), 1,200 lbs. of resin, previously reduced
to a fine powder and passed through a coarse sieve. TLe
mixture 1 ust be we]i’ stirred during the whole time to
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prevent the resin from “clogging ” and adherjng to the
sides of the pan. It is important to moderate the heat, as
the resin soap has a great tendency to expand, and an
cxcess of heat would cause it to boil over. The heaf,
however, must be kept up to near the boiling-point, other-
wise the masg will become thick and of a very dark colour.
When kept at near the boiling-point it is always perfectly
clear, and its celour of a reddish-yellow.

If during the boiling the resin soap rises and threatens
to overflow, the heat must be checked, and a few pails of
cold water thrown into the pan, which at once has the
desived effect. It is absolutcly necessary to stir the mass
continually, otherwise the resin will agglomeratc in masses
and thus prevent the ley from acting freely upon it. The
saponification of 1,200 Ibs. of resin occupics about two
hours, and the resulting compound is perfectly fluid, and
free from solid particles. The soap being now ready, it is
introduced into the tallow soap, and thoroughly incor-
porated with it by constant stirring. Before doing so,
however, it is necessary to pass the resin soap through a
coarse sieve, so as to free it from pieces of straw, wood,
and other like infpurities with which it is frequent]§
contaminated.

It is considered a bad plan to keep powdered resin in
barrels, especially in a warm situation, since it is liable to
agglutinate and form a more or less compact mass. It is
better to Lave the resin reduced to a powder only a short
time before using it.

After bging well mixed and run into frames it is some-
times the practice to “ cruteh ™ each frame until a pellicle
(or skin) torms on the surface, after which the soap is left
to cool. Soap thus made is said to be firm and slightly
alkaline, producing a good lather even in sca-water. The
produce, from the proportions of materials given, should,
be 2,250 1bs. of good soap. ,The colour, however, is of a
very dark®brown yellow, and, by modifying the process, a
lighter-coloured soap is obtgined, but the produce is less
The second process is as follows :—

Put into the pan 250 gallons of soda ley at 8° or 10° B

13
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Apply heat as usual, and, when the ley is warm, add
1,000 Ibs. of white tallow. Doil gently for five or six
hours, with occasional stirring.© When perfeet  combi-
nation is effected, and a ]lomogene(ms paste  formed,
add 50 gallons of ley at 15° B., and boil to sccure the
thickening of the paste.  Now finish the saponification
with 80 or 40 gallons of ley at 20° B., and stir well for
half an hour.  Turn off the stcam and separate the soap
with levs of coction (old Ieys) at 20° to 20° B. in the same
way as before.

After a few hours’ rest draw off the ley and (ontmue
the boiling with 175 to 200 gullons of soda ley at 25° I,
It after bmlmg for cight or ten hours, the loy is still
caustie, and the soap forms thin hard seales when pressed
between the fingers, from 600 to 800 lbs. of vellow resin
must be added, which gives the soap a fine y#llow colour,
and the grain of the soap is more homogeneous. The
boiling niust be continued, and 75 to 100 gallons of ley
at 25° to 287 added, which will complete the saponification
of the resin.  After four or five hours’ boiling the ley
should still be caustic, when it is known that the soap 1s
fnished. A small sample, dropped upbn a cold surface,
should set hard and tim in a few minutes. After the
usual repose the ley is run off.

Now run into the pan from 100 to 125 gallons of ley at
4°, and again boil, with constant stirring, until the mix-
ture becomes liquefied.  When all the grains are melted,
forming a nearly homogencous paste, from which the ley,
hnwwm sepurates, the operation is finished ; if the loy
does not separate, an addition of clear old loys must be
made to aid the separation. The steam is now to be
turned off and the lid of the pan lowered upon it.  After
a reposc of twenty-four hours the leys, together with all
jmpuritics, will have subsided, leaving the pure, finished
soap above, which may then bc cleansed—that i is, put into
the frameq-—u; the usual way. When all the %oap is in
the frames it is to be stirred until cool, and if it be desired
to give the soap a slight perfume, an ounce of anise oil for
every 100 “bs. of soap may be crutched in. To impart to
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the soap an agrecable odour, sometimes 15 per cent. of
bleached palm-oil is combined with the tallow, and the
wiwle saponified together. This improves the soap by
making it lighter in colour.

Dunn’s Process.—'I'his is recommended by the inventor
to be performed by steam heaf, thus conducted :—Into
cach of the ordinary soap-pans a circular coil of 1}-inch
piping, perforated with holes, is fixed in the well of the
pan, just far enough from the bottom to allow the free
movement of the stirrer bencath it when it becomes neces-
sury to stir the contents below.  The circular coil of pipe
is supplied with atmospheric air from a cylinder blast or
other snitable forcing apparatus, the circubar coil being
connected with such forcing apparatus by means of a pipe
attached thereto, and rising up to the top of the pan,
where it isfurnished with a stop-cock and union-joint for
the purpose of connecting the parts of the pipe within
and without the soap-pan. For a clean yellow soap, put
mto the pan 90 gallons of leys of the specific gravity
1-14 wade from strong soda ash.  The fire being kindled,
the pan is chargeq, in ‘he usual way, with, say, 2,050 Ibs.
of grease, and as soon as the ley is hot and on the boil, or
nearly so, the blast is set in action, while a good brisk fire
is kept up, so as to bring the materials as near boiling as
possible.  When the leys are exhausted more lcy 1s
gradually added until the grease, oil, or falty matter is
“killed.” Then add 550 lbs. of fresh resin, a pailful at
a tivaes with more ley occasionaily, until 300 gallons of
the above stgength have been used, keeping the blast in
action vhe whole time 1f the fires draw well, but if not, it
is advisable to stop the blast for a short time, before adding
the resin, to allow the contents of the pan to approach
ebullition. ‘When the whole of the resin is felted and
completely mixed with the soapy mass, and the strength
of the leys taken up, stop the blast, and give a brisk boil-
g to the contents of the pan, and then let it rest, so that
the spent leys may separate and settle. The leys being
now driwn off, the soap is then brought to strength on
fresh leys as in the ordinary process of soap-boiling.
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During the operation of the blast the soap must be
kept in what is technically termed an “open or grained
state,” and for this purpose salt or brine is to be added
when nccessary. Experience proves that it is better not
to make a change of ley during the operation of the blast
where the ley of the strength before mentioned is used,
but if a weaker ley is employed, one or more changes may
be made, as is well understood. It is found desirable that
the soap should be kept at what is called ““ a weak state ”
during the movement of the streams of air through the
materials, otherwise the soap is apt to swell up from the
air hanging in the grain, and this is found troublesome to
get rid of, requiring long boiling. If dark-coloured
materials are used, it is well to keep the blast in operation
three or four hours after the resin is melted, provided the
soapy mass is kept weak and open-grained.* When a
charge is to be worked upon the nigre, such nigre should
be grained, and the spent ley pumped or drawn off as
usual, and the fresh charge added in the manner before
mentioned, using less ley in proportion to the quantity
and strength of the nigve, taking care not to turn on the
blast until there is sufficient grease présent to make the
nigre weak.

Meinicke’s Process requires that the soap-pan should
be furnished with a still-head and cooling-worm, since the
resin is added in the form of white turpentine, which,
during the boiling, gives off its volatile oil as a distillate,
which is condensed and saved as a by-product, ard thus
decreases the cost of the soap. 1,000 Ibs. of white tur-
pentine are melted in the pan by steam heat with 800 Ibs.
of tallow or inferior fat, and when the mixture reaches
108° Fahr. it must gradually receive, with constant
stirring, 800 lbs. of caustic soda ley containing 30 per
cent. of dry soda. The union of the materials is very
prompt at the above temperature, the acids of the resin
and grease being completely neutraliscd and converted
into liquid melted soap. The gssential oil of turpentin»
is set free at the same time, and in order to promote its
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vaporisation salt brire is added.* The head bging care-
fulIl)y luted upon the pan and adjusted to the worm, and
the mixture brought tb a boil, the steam and vapour of
the spirit become united and pass over into the worm, and
are condensed. When all the cssential oil is distilled
over, the remaining soap is finished in the usual way.

Practice shows that the greatest excellence in resin soap
is not cbtained by adding the resin directly to the oil or
paste. Thc best plan is to make the grcase and resin
soaps separately and then to mix them in proper propor-
tions. The resin soap is first prepared by stirring 80 lbs.
of powdered resin, a little at a time, into 100 lbs. of soda
ley at 25° B., and boiling into a perfect selution. The
acid properties of resin render the combination easy and
prompt, even when the ley is made from a carbonated
alkall.  'The resino-alkaline solution is then to be well
stirred into the finished paste, made from tallow, while it
is still in the pau ; but its temperature should not be above
135° to 140° Fahr., otherwise perfect homogeneity of the
mixture cannot be obtained. In this way 15 per cent. of
resin may be introduc>d without materially darkening the
colour of the tallow soap. Moreover, the quality of the
product is good. Sometimes several per cent. of starch
or bran are used to assist the combination of the two
soaps. When the soap materials are worked by fire
instead of steam the builing should be continued geutly
until the paste is uniform throughout, and then the salt 1s
to be added.

Yellow, o resin soap, may be prepared from curd soap
by adding to it about 25 per cent. of resin, and then
adding from 2 to 4 per cent. of carbonate of soda, and 1
or more per cent. of alum or sulphate of alumina, the
whole being boiled with water until a perfect combination
takes place. To prevent the resin from becoming preci-
pituted, about 2 per cent. of, dilute sulphuric acid (1 part
acid to 9 parts water) are stirred into the mixture.

* It is well known that the addation of salt to water enables that liquid
to attain & higher temperature than 212° F., the boiling-pomt ot water.
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According to Richardson and Watt it is betier to
saponify the resin and tallow separately, and to mix the
two soaps in the pan, and then. to boil until a perfect
union takes place. Salt is then added, and the soap
finished in the ordinary way.

The usual proportions of palm-oil and resin are 83
parts of the former to 1 part of the latter.



CHAPTER VIL
AMANUEAC ’.TUIEE OF HARD SOAPS—(continucd).

Treatmsent of the “Nigers.”—Anderson’s Process.—Cocon-uut il Soaps
Sturtevant's Process.—Erench Cocon-nnd Oil Soaps.

Treatment of Nigers.—In the manufucture of ycllow or
resin soups, the materials, or “goods,” are boiled over
successive portions of caustic soda ley, of various degrees
or strengtly or density, as before explained, until the lust
seys still vetafu theirv causticity after continued boiling
with the falty wtters. After a fetv hours” repose the leys
arc drawn off, and the process of * fitting” commmenced

To accomplish this, the paste is brought into a thin con-
dition, by adding either very weak loys or water, and the
boiling resunied, sntil the mass assumes the form of gn
emulsion.  The heat is then checked, and the soup
allowed to rest for two or three days, when a dark-
coleured substance subsides, which is called viger o nigre.
The finished soap is then “cleansed ” by pumping it oft
from the niger into the frames, great care being taken that
none of ghe dark-coloured materizl is allowed to be drawn
off wiun it.

The nigereis usually either worked up in subsequent
boils of soap or converted into an imierior quality of
yellow soap, according to the requirements of the soap-
maker. The utilisation of the niger, however, has
trequently proved a source of trouble to the soap-maker,
especially when employing large quantities of dark-
colourcd excsin.  Mr. Anderson, a well-known London
soap-maker, turned bis sticention to this subject many
years ygo, and subsequefitly obtained a patent, from
which we extract the following :—
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Anderson’s Process.—“I find that when curd soap is
boiled to strength and subjected to a fitting process, some-
what similar to the fitting process used in making ycllow
soap, there separates from it a peculiar substance analo-
gous to the miger of ycllow soap, and that by removing
this niger and boiling the remainder of the goods into
curd soap, I obtuin a curd soap of better quality than the
original charge of goods would yield without this opera-
tion. I also find the niger, which I remove, eminently
adapted for making mottled soap, to which purpose I
apply it accordingly.

“In carrying out my process, I proceed in all respects
in the manner practised commonly by soap-makers up
to u certain point; that is, I place in the copper the
ordinary materials for making curd soap, with the or-
dinary loys, and boil them together until the goods are to
‘strength,” and ¢ ribbon out’ well on the finger; but at
this stage, instcad of boiling out the head and finishing
as heretofore practised, I commence the performance of
my process. I pump out the strong ley, on which the
goods have been boiled, and treat the goods with successive
portions of weak ley or water, and boil them together
untii they assume the appearance of a fitting yellow
copper. This condition being arrived at, 1 stop the
operation, and allow time for the niger to deposit, which
may require from twenty-four to thirty-six hours. I now
proceed to separate the niger, which T either pump out
from under the purified goods to an adjacent copuer, or I
remove the purified goods from above the niger ‘to an
adjacent copper, as I find most convenicnt ; but in either
case, the goods being thus deprived of the niger, I add to
them the proper finishing ley for curd soap, and boil to a
suitable curd, or until the soap is found to be in a condi-
tion for cleansing into the frames.

*“When I operate upon a charge of very impure
materials, or when from any circumstance I consider it
an advantage, T repeat the purifying or fitting process
one or more times, in which case, after separating the
niger, as defore, I add to the residual partially purified
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goods a ley of moderate strength only (instepd of the
finishing ley for curd soap) and boil, taking care that no
‘head’ is formed. I thén pump out this ley, and again
treat the goods with weak ley or water until sufficiently
diluted, so as to perform the fitting process, afier which
allow time for subsidence, separate the niger, add the
finishing ley, and boil to a curd as before.”

He next desctibes his method of treating the niger, and
the way in which he converts it into mottled soap. After
separating the purificd soap from the niger, as before, he
adds to the latter the ordinary ley used for finishing
mottled soap, and boils until the soap is fit for cleansing,
or framing. The quantity of niger obtained from one
boil, however, is not sufficient to make a hoil by itself;
therefore Mr. Anderson takes the miger resulting from
four, six, or*more boils of soap, and finishes them in one
opcration, as above, Sometimes he adds {o the nigers a
certain quantity of tallow, fat, bone grease, melted *stuff,”’
or other suitable materials, and then procceds to finish as
with an ordinury mottled soap.

Cocoa-nut Oil Sgaps —One of the most important addi-
tions to the list of fatty matters suitable for soap-making
was the vegetable substance called cocoa-nut 0il or cocon
butter, which, from its extreme whiteness and capability
of forming a hard soap, soon becamne an acceptable sub-
stitute in some degree for the more costly tallow.  Svap
made from this oil, or vegetable butter, is capable of taking
up a lker percentage of water—and still form a hard
soap—than apy other known fatty material. The soap
made from it, moreover, is more soluble in saline or “ hard ”’
waters—even sea-water—and for this reason it has long
becn made into a soap called Marine Soap, for use on
boeard ship. )

_Cocoa-nut oil, however, when saponified, has the greas
disadvantgge of imparting an exceedingly disagreeable
odour to the skin and even to articles oleansed by its
agency; and even when bat a small percentage of this
substanch is blended with other soap materials, its pecu-
liarly offensive odour will rest upon the surface of the skin
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for many. hours after washing with" it. Soap made from
this oil, therefore, should unever be introduced into toilet
or fancy soaps, even in small quantity, except for the very
low-priced qualities.

Cocoa-nut oil does not readily saponify with caustic soda
leys, when by itsclf, but when added to tallow, or palm-oil,
it does so without difficulty. When saponified by itself
it forms a soap of almost unusable hardrless, and for this
reason, besides its objectionable odour, it is always asso-
ciated with other fatty materials when employed in the
manufacture of soap.

Sturtevant’s Process.—One of the earliest processcs
for making soap with cocoa-nut oil as an ingredient was
patented by Sturtevant, in 1841, It consists in first steam-
ing the o1l in a wooden vat, and adding to it 6 lbs. of
sulphuric and 12 lbs. of hydrochloric acid to' each ton of .
oil, to remove as far as practicable its objectionable odour.
After allowing the oil to rest for a while, it is drawn off,
and is then ready for the soap-pan.

To make a White Cocoa-0il Soup.—The materials are
taken in the following proportions: 2,072 Ibs. of cocoa-nut
oil, cither as it is imported or refined as above; 168 Ibs.
of olive or other sweet oil, or tallow; 825 gallons of soda
ley at 24° B., and 60 gallons of potash ley at 20° B. The
cocoa-nut oil, tallow, or oil, as the case may be, are first
put into the pan, and heat applied. About 10 gallons of
the soda ley is then added, and when the whole materials
are united, the same quantity of soda ley is ad€xd from
time to time, with continued boiling, care bejng taken that
each portion of ley is well combined with the fatty matters
before the nextis applied. Assoon as the whole of the soda
ley has been used, the boiling is kept up for about half an
hour. The potash ley is then added, gradually, as before,
and when the whole quantity has been used, the boiling
is kept up for about fiftecn. minutes, after which about
84 1bs. of common salt are sprinkled slowly over the mass,
this operation occupying abeut a quarter of an hcar.
The boil‘ug is then continued for about half an hdur, atter
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which the steam is twrned off, or the fire drawn, as the
case may be. . '

When the manufacture of the soap is complete, it has
the consistence and tenacity, or “closeness” of melted
glue. It is now allowed to cool down, and is afterwards
cleansed or framed in the usual way. The potash ley is em-
ployed with the soda ley only for the finer qualities of soap.

To make YeWow Soap with Cocva-oil, by the above
process, these proportions are given: 1,072 1bs. of cocoa-
nut oil; 112 lbs. of raw palm-oil; 336 Ibs. of bleached
palm-oil; 448 lbs. of tallow; 224 lbs. of resin; 112 lbs.
of common salt, and 450 gallons of soda ley at 23° B.
All the fatty matters and the resin are first put into the
copper, heat applied as usual, and the whole operation
conducted in the same way as already described.

There have been numerous modifications of Sturtevant’s
precess for manufacturing soaps with cocoa-nut oil as an
mgredient ; aund, indeed, this useful vegetable product is
very extensively used by most soap-makers both at home
and abroad, but more especially in this country, where it
is employed in enormous quantities. As we have said,
however, cocoa-nut oil, unless blended with some other
fatty material, does not make a good soap. Tallow or
palin-oil, therefore, are employed, in variable proportions,
in combination with it, in the manufacture of certain
soups, and it is also the practice to use potash as well as
soda leys in making soaps containing cocoa-nut oil. Soap
made from this oil being soluble in weak leys and saline
solutions, requires a much larger proportion of salt in the
process of seplration.

The proportions of tallow or palm-oil which may be
successfully employed with cocoa-nut oil for a genuine—
that is, not a reduced, or “liquored” soap—should be
60 parts cocoa-nut oil and 40 parts tallow; or equal parts
palm and cocoa-nut oils. For the latter combination, ar
equal volume of caustic soda ley at 27° B. and a third of
4 volume of caustic potash lgy at 10° B. are used with the
boiling wntil perfect combination takes place. A small
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quantity of very weak ley is then added, the temperature
of the mass not being allowed to exceed from 180° to
190° Fahr. The boiling should be continued for about
two hours, at the end of which time the ley will have
become exhausted. A little weak ley is then added, and
salt thrown in, with stirring, until a sample, allowed to
cool, appears clean, dry, and free from greasiness. If it
does not possess these characteristics, and there is mno
evidence of causticity, a further dose of ley must be added,
and if necessary more salt.

If too much heat be applied, the soap will become too
thin, causing a separation of the tallow or palm-oil from
the cocoa soap, and the same objectionable result will be
obtained if there be an excess of salt orley. In the latter
case, the steam is turned off, and a little fresh cocoa-nut
oil must be added, with constant stirring, until the proper
condition is obtained. , The hecat is to be kept up for five
or six hours, with frequent stirring, so that a perfect and
uniform combination may take place. When the opera-
tion is finished, the soap is allowed to rest until the fol-
lowing day, when the pan is to be again heated, whereby
the union of the alkali and fatty matters becomes more
perfect, and the soap turns out harder and better than if
framed at once on the completion of the boiling. It is
also considered advisable to allow the soap to cool in the
pan until it indicates a temperature of i55° Fahr. before
removing it to the frames, and to well crutch it, when in
the frames, until it begins to stiffen, whereby,a more
homogeneous condition of the soap is secured. The
crutching, however, must not be applied when the soup
has lcooled down to 130° Fahr., or it will separate from
the ley.

If, after allowing the soap to repose in the pan during
the night, it shoulg be wanting in strength, a little more
ley must be added, until it tastes slightly caustic. Should
this not be effectual, warm strong brine must be gradually
added, and well stirred in ,until the desired resul* 1s
obtained. ' -

Soap vontaining a large percentage of cocoa-nut oil is
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capable of holding in i#s constitution a very congiderable
quantity of water, and yet form a hard soap ; indeed, in
somé soaps we have seol, water has been not only the
chief ingredient, but almost the only one !

French Cocoa-nut Oil Soaps.—In France they make
white and tinted soaps from cocoa-nut oil ; and since their
method of manufacture somewhat differs from that adopted
in this country, the following process, given by Dussauce,
will be read with interest.

“ White and Rose Soaps.—For these soaps the oil must
be very white and concrete; that of Cochin is the best
and the most highly esteemed. Suppose that a soap is to
be prepared yielding 500 to 600 per cent., introduce 2001bs.
of oil into a sheet-1ron kettle (pan) of a capacity of from
875 to 400 gallons. Melt the oil by a gentle heat, and as
soon as melt®d pour in it 50 gallons of new ley of soda
ash at 15° and boil the mixture, adding from time to time
small portions of ley at 18° to 20°, until the paste has
acquired a caustic taste. When in this state it is a sign
that it is entircly saturated. The first operation lasts
four hours.

“To harden the sdap and make it produce the quantity®
named above, add to it salt water (brine) at 18° to 20° in
the proportion of 5 gallons every fifteen minutes, and at
the same time continuing the ebullition. It is in this
second stage of the operation that the degree of coction
(boiling) of the soap must be ascertained, and for this
purpose a#tertain quantity is taken from time to time and
allowed to cogl on a dish. When the sample becomes
solid by cooling, the operation is finished. Generally the
quantity of salt-water used is about the same as that of
the ley, and at about the same degree. For the above
proportions the operation lasts about seven or eight hours,
during which the mixture is constantly kept in a state of
ebullition. -When the operation is finished the steam is
turned off, and the soap, before being run into the frames,
1s suffered to cool and rest fox twelve or fifteen hours.

. “If thessoap is to be rose, it is coloured as soon as run
into the frames, and while yet fluid, with 4 lbs. or 6lbs. of
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vermilion, which is well distributedin the mass by stirring.
To have an uniform. colour it is important that the paste
should be very fluid, for if too ¢old, a part would remain
white.”

We shall have again to refer to the subject of cocoa-
nut oil soaps when treating of reduced or ckeapened soaps,
which form an important branch of the soap-making
industry, especially in the northern parts‘of England.



CHAPTER VIIIL
MAKING SOAP BY THE COLD PROCESS.

ITawes's Nystem.—Making small Quantities of Soap —To prepare a White
Soap.—Lard Soap by the Cold Proccss.

It had long been the desire of soap-makers to possess
some process of saponification less tedious and costly than
the ordinary systems of soap-boiling. It was well known
that caustic #lkulies would convert into saponaceous matter
fats and oils, without the applicatien of heat, and it was
also well known vhat during the process of saponification
by the ordinary system of boiling over caustic leys, a con-
riderably amount of glycerine was set free, and which,
being a substance soiuble in water, passed away with the
spent or waste leys, causing a dircct and positive loss in
the manufacture.

Hawes's System.—One of the most ingenious practical
attempts to modify the ordinary system of soap-making
was that devised by Mr. William Hawes, a gentleman
who had long been connected with the soap trade, and was
indeed z"member of one of the largest and most enter-
prising firgs jn London. The process is well known a3
the coLp Prockss, and is thus described by the inventor :—
“I take any given quantity of tallow, say 21 tons, and
having melted it, keeping the temperature as low as pos-
sible, I mix it with the quantity of alkaline ley which is
required to completely saturate the tallow and convert it;
into soap; and such mixing I perform by mechanical
means, and the apparatus or machinery I employ is here-
after described. 1 use the, ordinary ley of soap-boilers,
preferring that made from the strongest and purest alkali.

* The saponification of the tallow, or other fatty matter,
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may be ascertained by the absorption or combination of
the tallow or fatty matter with the ley, care having been
taken, in the first instance, to use a sufficient quantity
thereof, or about 20 gallons of ley of 17° B. to every
100 Ibs. of tallow. It is necessary to ‘state that the pro-
portion of alkali varies with the different, fats and oils.
The combination of the fatty matter and ley may be
eflccted in an ordinary boiling caldron, with the addition
of a machine to produce an intimate admixture, and the
minute division of the tallow. The whole apparatus is

Fig. 17.

represented in the drawings in Fig. 17. If; cansists of an
upright shaft, from which arms, @ ¢ a a, radiate to the sides
of the caldron 6. This shaft, either permanently or tem-
porarily fixed in the copper, may be of wood or iron. The
mode of fixing the apparatus and the materials used first
will depend upon the nature of the caldron and the.con-
venience of the manufacturer. An oscillating motion, or
a rotary motion, may be given to the shaft and connected
arms by any of the ordinary methods of communicating
mechanical power; or a cylinder may be empldyed with
a shaft c, passing through it horizontally, and from
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which arms, ¢ ¢ ¢ ¢, mey radiate, when a rotary motion will
thoroughly incorporate the fatty matter and the ley.

“The size of the cylinder, for about 2} tons of tallow,
will be about 6 feet in diameter and 12 feet in length.
It must be provided with convenient doors, D v, for charg-
ing and emptying. Motion being communicated to the
machine, and the caldron having been previously charged
with the tallow, the ley is to be gradually added thereto,
and in a short time every particle of the fatty matter will
be brought into intimate contact with the alkaline ley,
and by such means saponification will take place. The
stirring is continued for about three hours, or until the
tallow appears completely saponified, as is indicated by
the mass thickening, after which it is allowed to stand from
one to four days, according to the quantity of the paste.

“Should 4 cylinder be used, then immediately upon its
being charged with tallow, at a tempcrature just high
enough to keep it fluid, the ley is run in, and motion com-
municated to the shaft, and continued from 3 to 4 hours,
or less time, if the raass becomes thick soomer. As the
benefit of this process arises mainly from the saponification
of the ordinary materials in a comparatively cold state, it
is desirable, as soon as the mass thickens, and the ley is
absorbed, that the oylinder should be emptied, and the
contents turned into an ordinary caldron, preparatory to
being finished and converted into yellow soap, by the
addition of resin ; or into mottled soap or white soap, by
the operatfon of finishing leys, as at present practised by
soap-boilery generally. By this transter from the cylinder
to the ordinary caldron, time is allowed for the combina-
tion of the tallow and alkali to become perfect.”

The adoption of the cold process in this country has
not, we believe, extended much beyond the limits of very
smal] operations, such as toilet-soap making, for example.
Indeed, the difficulty of obtgining leys sufficiently con-
centrated, “without evaporation, would, to ,some oxtent,
stand in the way of its extended application. At the
present time, however, when soap-makers are supplied
with caustic soda in & solid state, which renders it

e
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unnecessgry for them to make their léys in the ordinary way,
it may be advisable,. perhaps, that they should once more
take the cold process into consideration. Although soaps
made by this process retain more alkali than those made
by the ordinary methods of boiling, and would, therefore,
be less suitable for toilet purposes, it is centain that good
household, or laundry soaps, if carcfully prepared, could
be advantageously made by this system. *

For making small quantities of Soap by the cold pro-
cess, the ley should have a density of about 36° B. This
may be obtained either by evaporating strong new caustic
ley prepared in the ordinary way, or by dissolving com-
mercial caustic soda in water until the required strength
1s reached.

To prepare a White Soap.—Put into a pan, capable of
holding about 100 gullons, tallow, lard, or bleached palm-
oil, 120 1lbs.; cocoa-nkt oil, 40 lbs.; apply gentle heat,
with cccasional stirring, until all the fatty matter is melted.
When the liquid grease has attained the heat of
about 120° Fahr., add, gradually, 80 lbs. of ley at 36° B.,
and stir well until a complete union of the fatty matters
ind alkali is effected. The temperature of the ingredients,
at the time of adding the alkali, must not be higher than
122° Fahr., otherwisc there will be a scparation of
the ley from the fatty matcrials. If the stirring has becn
diligently pursued, the saponification will be complete in
about two hours, and the soap is then ready for the frame. If
it is desired to perfume the soap, this should be done while
it is in the pan, and before it has had time to.cvol. It is
not a good plan, when making small quantities of soap, to
add the perfume after the soap is in the frame, since it is
then more difficult to cffect a perfect incorporation of the
respectivé materials.

. When soap made by the cold process has been in the
frame for about five hours, a»considerable augmgntation of
its temperature takes place, owing to the chemical rewction
of its . onstituents, whereby amore perfect combination is
effected. In order to favour this reaction, the frame
weodd b dondly covered 80 soon a8 it has been filled with
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the soap. The quantities of materials given should yield
about 236 Ibs. of soap of a pure white, and, owing to the
proportion of cocoa-nut ofl, it lathers very freely.

In making coloured soaps by the cold process, it is
recommended to add the colouring matter to the fatty
materials before the ley is poured in, by which it becomes
more thoroughly mixed.

Lard Soap by the Cold Process is made by taking, say,
112 1bs. of lard, and melting as before, at a gentle heat ;
28 lbs. of caustic soda ley, at 3G° B., are then added
gradually, with constant stirring, and when these are well
incorporated, 28 Ibs. more caustic ley of the same strength
are added, and stirred in as before. The temperature of the
paste must not be allowed to exceed 149° Fahr. When
a sample of the soap is examined, it should feel somewhat
unctuous whbn pressed between the fingers, but exhibit no
greasiness. It is then ready forethc frame, and after
about two days will be sufficiently cold for cutting.

The same process has been applied to making soap from
beef marrow, oil of sweet aimonds, &e., for toilet purposes.
Oleic acid, or red oil, has also been employed in the follow-
ing way :—1,300 1lbs. of caustic soda lcy, at 18> B., are ru
into a pan, and boiled. Then 1,000 Ibs. of oleic acid are
added, gradually, with constant stirring. The oil, being a
futty acid, is quickly absorbed by the ley, with strong
evidence of chemical action, and considerable foaming,
which requires to be subdued by continually breaking the
foam witlf a shovel, or other suitable implement. If the
paste has astrong caustic taste after two or three hours’
rest, more oil must be added, little by little; or, on the
other hand, if it has no alkaline taste, additions of ley
must be given, until the soap is slightly alkaline. After
reposing for about twenty-four hours, the soap is put into
frames in the usual way.



CHAPTER IX.

OLEIC ACID.—S0AP FROM RECOVERED GREASE.

Oleic Acid.—Soap fiom Recovercd Grease.—Morfit's System of Soape
making.—Oleic Acid Soaps.—Kottula's Soaps.—Irstanianeous Soap.

Oleic Acid.—~In the manufacture of stearine for candles,
ordinary tallow is boiled in wooden vats by high-pressure
steam, with slaked lime, for several hours, by which a lime
soap is formed. This is transferred to another vessel and
treated with dilute sulphuric acid, which, combining with
the lime, forms sulphate of lime, which deposits, while the
fatty acids (stearic and oleic) rise to the surface. The mix-
ture of fatty acids, thus formed, is next placed in vessels
to cool, and is afterwards subjected to pressure, whereby
the oleic acid separates and flows into vessels ready to
receive it. At the extensive candle works of Price and
Company the vegetable fats are decomposed into their
constituents, fatty acids and glycerine, by the action of
superheated steam alone, that 1s, without previous saponi-
fication. By another process, palm and cocoa-nut oils are
decomposed by strong sulphuric acid at a temperature of
about 350° Fahr., produced by superheated steam, and the
resulting mass is afterwards distilled by the aid of steam
heated to about 550° Fahr. This is called sulpluric acid
saponification.

It will readily be seen, therefore, that as & by-product
of the candle factory, oleic acid must be an abundant soap-
making material, and so indged it is: and, theoretically,
it should be convertible into soap (oleate of soda) by 1eans
of a c:rbonated (not caustic) alkali. Taking advantage of
this fact, Mr. Morfit, many years since, pursued a ng
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series of practical experiments with a view to developing
a process by which commercial oleic agid, commonly known
as oleine, brown 0il, and ref oil—resulting from the processes
above referred to—could be converted into soap without the
employment of caustic leys. The processes which he subse-«
quently introduced included the manufacture of soaps from
the fatty acids generally, including “ recovered grease,” or
“sud oil.”

Since the treatment of fatty acids with carbonated alka-
lies, instead of employing them in the caustic state, as in
ordinary soap-making, involves the escape of carbonic acid,
and a consequent swelling up of the materials when brought
in contact, even without boiling, ample room. must be left
in the pan to allow for the great increase in bulk which
occurs after repeated additions of alkali.

Soap froh Recovered Grease.—DBefore giving a brief
description of Mr. Morfit’s process,it may be well to refer
to a series of experiments conducted by the author some
years ago, with the object of converting recovered grease
into a marketable soap. 'The grease was first melted at a
temperature sufficiently high to liquefy it, when small doses
of a warm solution of soda crystals were added from tinfe
to time, with constant stirring, until effervescence no longer
occurred on the addition of the soda solution. The fatty
acids being now neutraliscd, the saponaceous mass was next
treated with a solution of ckloride of soda, with the object
of lightening its colour. The powerful bleaching proper-
ties of this solution, which it owes to the preserce of
hyypochlorije ,of sodium, soon affected the colour of the
soap, rendering it many degrees paler, but some portion
of the colouring matter remained unacted upon by the
bleaching liquor, which became evident when the chloride
ceased to produce any further effect. '

The soap was afterwards boiled over a strong salted lcy,
and the gesulting paste mixed, in varying proportions,
with other soaps; but although the chloride of soda had
diminished the peculiar odour of the grease to some extent,
it was fdund that only a small percentage of the fatty acid
soap could be worked up with soaps of better quality, and
even then a keen nose would recognise its presence. When
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perfumed with nitro-benzol or cassiu its odour was effectu-
ally disguised, and it could, therefore, be employed in mode-
rate proportions in some kinds of fancy soaps. As a rule,
soap-makers have a great dislike to recovered grease, or
, Wakefield fat, owing chiefly to its odour, but which, after all,
is neither so disagrceable nor so lasting on the skin or linen
washed with it as that imparted by cocoa-nut oil soaps.

Morfit’s System of Soap-making.—Thishas foritsobject
the conversion of the fatty acids of commerce into soap by
means of carbonate of soda, instead of employing caustic
leys, whereby the inventor produces soap containing defi-
nite proportions of fatty materials, soda, and water, these
proportions being determined before the manufacture com-
mences. The time occupied in making a batch of soap is
stated to be two-and-a-half hours, and in two days after
the soap is ready for cutting. Thus four buils may be
made in one day in each pan, thereby rendering it un-
necessary to keep large stocks of soap on hand.

Although soap made by this system can be “run,” that
is, cheapened by the addition of large quantities of water
and other adulterations, “it does not, in its integrity, con-
template any such degradation. On the contrary, it is
designed to furnish soap of the greatest possible excellence
at the lowest possible cost, so that the manufacturer may
have a creditable means of securing both profit and success
against the dishonest competition of very much inferior
soaps as made by the older methods.”

The fat acids, being already deprived of their glycerine,

do not suffer loss in the same way that neutral fats neccs-
sarily do in the process of saponification, consequently the
whole of the material used, in combination with specific
proportions of soda and water, are ultimately obtained in
the form ef soap.
. Amongst the advantages which are claimed for the oleic
soaps is the following: they, “ cleanse better in cold and
hard waters than the highest grade of soap that can be
made from neutral fats. Indeed, for most purposes, it is
not necessary to use hot, or even warm water to bring out
their best effects.” )
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The raw materials mployed in Morfit’s system include
thirty-onc varieties of commercial fat acids, but he gives
the preference to oleic agid prepared from cotton-seed oil.

In carrying out his process he employs superhcated
steam, at a pressure of from 50 to 601bs. The soap-pan
is made of wrought iron, with steam-jacket, and revolving
stirver fixed in strong iron framework. The stirrer cou-
sists of a vertical wrought-iron spindle fitted with two
wings, or sets of blades, moving in opposite directions, by
which a more rapid and complete incorporation of the
materials is effected. A simpler arrangement, however, is
to fix a series of toothed blades to the sides of the pan, for
breaking the paste as it is carried round the mass by a
single wing. This is the least costly arrangement, and
would be nearly, if not quite, as effectual.

When charging the pan, the proportions of raw
materials aie either weighed or megsured accurately ; but,
before putting them into the pan, this is first thoroughly
heated by letting steam, under high-pressure, cnter its
jacket. *“The chaige of red oil or fat acid, say 1,000
pounds, is then to be run into the pan through a sieve,
and the heat of the steam raised by superheating. The
usual custom, in the absence of a superhcater, is to raise
the stcam in the boiler to a pressure of five to five and u
half atmospheres; but this latter should be the extreme.
When the introduction of the superheater is employed,
its tubes must be kept at a viclet or bright violet redness.
Care sheald be observed also to stir well for three to five
minutes after drawing up the thermometcr, and just
previous t® adding the alkali liquor, in all those cascs
where solid fat or resin mixture forms part of the fut
stock; otherwise the resulting soap paste will not be
homogeneous or handsome.” 'The alkali is not introduced
into the pan until the materials have acquired the tem-
perature of 320° Fahr., the highest point it must be allowed
to reach. * .

The alkali liquor for the above quantity of fat acid is
prepared by dissolving in 'boiling water 190 lbs. of soda
ash of 52°. The quantity of water must be in the pro-
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portion to form soda crystals, namely—62-80 per cent., or,
say, 1 gatlon of water for eyery 6 lbs. of ash. This quan-
tity of alkali forms'a neutral coup; for stronger soaps,
from 210 to 225 lbs. of ash are used. The solution of
soda must mark 212° F. before being added to the hot
material in the pan, and only from six to twelve minutes’
time allowed to run in the whole of the liquor. The
stirrer is then set in motion a minute or less after the alkali
bogins to flow, and is kept up, with the heating, until the
process is complete. The brisk chemical action which is
set up causes a great swelling of the mass, to allow for
which a curb is fixed above the pan. Soon after the last
portion of alkali has been run in, the mass begins to sub-
side, and “changes from its spongy state into that of a
clear, soft, homogeneous paste, which soon assumes a bril-
liant appearance. Later it becomes more consistent ; and
in an hour and fifteen to thirty minutes from the moment
that the alkali commenced to fall into the oil, the paste
is so stiff and dry that it ‘cuts,’ or peels from the walls
of the pan and the blades of the stirrer.” -The paste is
now sprinkled over with eight or ten gallons of boiling
water, the stirring and heating being continued, until the
paste, at first quite soft, regains its stiffness. Soap thus
wade consists of in 100 parts : oleic acid, 65-00 ; soda, 67
to 7°50; water, 27:50.

Instead of employing a solution of soda ash, Mr. Morfit
sometimes uses soda crystals, fused in their own water of
crystallisation ; and since this salt of soda has attaincd a
remarkably low price, it would, doubtless, in this country
at least, prove the most facile, as also the most économical,
form of soda to apply to this system of saponification.

Oleic acid is extensively used by soap-makers in the
ordinary processes of soap-making ; but it is generally
associated with a considerable portion of tallow or other
fat containing stearine, by which a firmer and harder soap
is obtained than with oleic acid alone. From’30 to 40
per ceut. of tallow is a fair preportion.

To make soap from oleic acid and tallow, she pro-
portions may be—oleic acid, 1,350 Ibs. ; tallow, 900 lbs.
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The oleic acid is firsterun into the pan and heated, after
which, about 100 gallons of old ley, at 22° to Z5° B., are
introduced. In a short ¢ime the oil assumes a spongy
condition. If nccessary, the operation may be hastened
by adding a few gallons of fresh lcy at about 28° B. The
heat is to be kept up moderately for five or six hours,
with occasional stirring, until the grains of soap formed
become dissolved. As soon as this is effected, the whole
is to be brought to a gentle boil until a thick foam appears
on the surface; this foam must be kept under by con-
tinual agitation, and if there is a disposition of the mass
to rise above the edge of the pan, from 12 to 15 gallons of
ley at 20° or 25° B. may be dashed in. It is petter, how-
ever, to check the heat at times, and to add the leys
cautiously, rather than to be compelled to resort to the
application of fresh leys to subdue the rising of the mass.
During the boiling, a perfect separation must take place,
and the soap appear in the form of small grains. When
this condition is arrived at the boiling is to be continued
for about a couple of hours, the steam then turncd off, and
the svap allowed to stand for about eight or ten hours.
At the end of this period the leys are drawn off, and the
operation of saponifying the tallow commenced. This
tallow is first put into the pan, when 75 gallons of fresh
ley at 20° to 28° B. are run in, and the whole well stirred,
to cnsure perfeet combination of the leys with the tallow.
The mixture is then suffered to rest until the following
day, wher the steam is to be again turned on. Aftera
while the grains formed during the saponification of the
oil gradually disappear, and the tallow begins to assume
the usual pasty condition. As soon as this is complete,
which is determined by frequent examination of small
samples taken from the mass during the boiling, the steam
is turned off, and the process of separation commenced.
To separate the saponified aterials, small quantities of
old leys at*22° to 25° are added (about 3 or.4 gallons at a
time), when considerable effervescence occurs. Similar
doses of ley must be added from time to time, with con-
tinual stirring ; but each portion of ley must be allowed
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to have its full effect before introducing the next, other-
wise the uprising of the mass will be so great as to render
it liablo to overflow.” The additions of ley must be made
until separation is cffected, which may be ascertained by
dipping the shovel into the mass in the usual way, when,
if the soap appears in small grains, from which the ley
runs freely, the operation is nearly finished; buf to
ensure its perfect completion, 40 or 50 gallons of the same
ley are introduced, with brisk stirring for about half an
hour.

The soap, which is now in the form of very small grains,

is allowed to repose for eight or ten hours, when the ley is
drawn off as usual, and the saponification of the soap
completed by boiling with two fresh services of leys. In
the first service about 90 gallons of fresh caustic ley at
24° or 25° are run into the pan, followed by gentle boiling
for cight or ten hours. At the end of this time the leys
will be free from causticity. During the boiling, how-
ever, to make up for the evaporation which takes place,
2 or 3 gallons of lcy should be added about every hour
or 0.
: After the leys of the last operation have been removed,
a second service of strong caustic ley is given. This ley
should be of 27° or 28° B. From 60 to 75 gallons of this
ley are now run into the pan, steam turned on, and gentle
boiling applied for four or five hours, during which the
soap acquires more consistency, and by the evaporation of
water from the ley the mass decreases in bulk. +As in the
former operation, repeated small doses of strong ley must
be added from time to time, and the thidk ‘skin which
forms on the surface of the soap should be driven into the
mass by a stirrer. At the completion of the operation the
leys should still be caustic to the taste after a boil of eight
or ten hours. The granular soap, if properly finished,
should, when pressed between the fingers, form hard and
dry scales or flakes, and readily powder when rubbed in
the ralm of the hand. The,steam is now turned off, the
cover of the pan lowered upon it, and the soap allowed to
repose until the following day, when the ley is drawn off.
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Fitting the Soap.—This is accomplished by running into
the pan from 100 to 125 gallons of the ley used in the separa-
tion, marking 6° or 7° B. « The pan is' again heated, and
when the soap begins to boil, the grains expand, and
become mwore viscid and elastic. The boiling 1s allowed
to proceed gently, and occasionally a few pails of
water arc spread over the surface of the mass. After four
or five hours’ boiling the soap assumes a more homogeneous
condition, having lost its granular form, and is in clots or
lumps, interspersed with ley. The strength of the ley is
now tested, which is done by drawing off a little of the
ley, and placing it aside to cool. If the ley marks from
16° to 18> B., the operation is complete. If below the
former mark, the boiling must be continued until the ley
* indicates the above density, otherwise the soap will be tco
" soft.  On the other hand, if the ley has a density of more

than 18° or [2° B., the soap will be too hard. In the
latter case, water must be added to reduce the strength of
the ley.

The soap being now finished, the pan is covered up, so
as to retain the heat as long as possible, by which the leys,
"together with all impurities, gradually and effectually sub-.
side, leaving the purified soap above. The soap is allowed
- to rest in the pan for at least twelve hours, when the lid is
raised, and the scum carefully removed from the surface.
It is then ready for cleansing, in the usual way. Toinsure
an uniform condition of the scap, it is crutched in the frames

until it haw» become cool and stiff.

Somctimes, in making soaps with oleic acid as an in-
gredient, th¢ tallow, or other fatty matters are saponified
separately, and afterwards mixed with the oleic soap by
crutching in the frames, and if it is desired to give a
slight perfume to the soap to disguise the characteristic
odour of the oleic acid, a small quantity of nitro-benzol
‘may be crutched in with the spap, which communicates to
it the odou? of oil of bitter almonds. .

; A very convenient steam-jgcket pan for making soap by
:the above process, or, indeed, for other systems of saponifica-
#ion, is that designed by Mr. Morfit (Fig. 18). 4 is the
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interior of a cast-iron pan set in Brickwork; B a cast-iron
jacket into which the pan fits closely, and is rendered
steam-tight by proper luting.® DD is the steam supply-
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pipe. cis an exit-pipe for condensed steain. At Eisa
discharge-pipe for emptying the pan.

“Red o0il”” is a veryuseful fatty material for soap-making.
Formerly, stearine was obtained only from tallow, but the
vegetable butters, or oils—palm and cocoa-nut—are now
_extensively employed in its manufacture. When stearine
is made by sulphuric acid saponification and subsequent
distillation, the oleic acid is of a brown colour, and is
known, commercially, as “brown oil.” It has 1 strong
empyrcumatic odour, which may be partially removed by
passing a current of superheated steam through it, and
its colour may be considerably improved by_treating it
with a small quantity of solution of bichromate of potash
and muriatic acid, as in bleaching palm-oil, o

These fatty matters do not require caustic alkali for
their conversion into soap, since they have already been
converted into fat acids, by the various processes employed
in the manufacture of stearine for candle-making. f‘t' is
usual, therefore, to treat these oils with carbonated alkali,
as before shown. There are, however, several, methods of
neutralising ‘these fat acids “with carbonate of soda, from
which the manuiacturer mdy select that which has his
prefercnce. It is necessary that the soap-pan’should be
capacious, or that only a moderate charge of oil should be
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operated upon at a timepsince a profuse effervescence takes
place immediately after the alkali and fat acids®come in
contact, whereby the volume of the materials is greatly
increased. Again, the alkali must be introduced (with
brisk stirring) very gradually, until the full proportion has
been given.

Oleic Acid Soaps,—In making these soaps it is the
practice to estimate the exact quantity of soda that will be
required to render a given weight of oleic acid neutral,
although a slight excess, and for some soaps a larger excess,
should be given. Sometimes, as in Morfit’s system, soda ash
is dissolved in the proper equivalent of water to form soda
crystals, or soda crystals are melted in their own water of
crystallisation in a jacket-pan, by steam heat. Barilla,
kelp, bicarbonate of soda have also been used to neutralise
oleic acid, but there can be no doubt that the ordinary
soda crystals of commerce, in their fused or meclted state,
are, from their comparative purity and convenience, to be
preferred to all other varieties of carbonate of soda.

The desired quantity of oleic acid being run into the
pan (which should be a jacketed pan heated by steam), a
moderate heat is applied, and the fused crystals allowed to-
flow in gradually, with brisk stirring—which is more
cffectually performed by the steam twirl of Morfit. The
heat and stirring must be kept up until the effervescence
ceases, and the mass assumes the condition of a homogeneous
paste. If a soap of greater firmness is required, dried or
effloresced soda may %e used in place of a portion of the
fused crystals. The dried sal-soda is produced by passing
currents of hot air through the crystals until they fall into
a powder. ~ Or finely-powdered and sifted soda ash may be
used for inferior o{’em soaps, instead of the dried soda
crystals. In using the dry carbonate of soda, however,
1t must be added after the fatty acid has been brought to
& paste with the portion of fuspd crystals employed.

_ If resints to be introduced, the requisite, proportion is
to be thrown into the previqusly heated fat acid, and the
stgrrmg centinued until the whole of the resin has melted,
after which the fused sal-soda is to be run in as described.
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When the soap has acquired its proper consistence, it is
to be shovelled into the frames in the usual way, or may
be blended with various proportions of other soaps.
Kottula’s Soaps.—A departure from the ordinary sys-
tem of soap-making was introduced by Dr. Kottula about
twenty-five years ago, and at the time aftracted much
attention. In conducting his process, Kottula adds to
ordinary curd, mottled, yellow, or other soaps, made in the
ordinary way, fatty matters, lime liquor, concentrated
soda leys and alum, with the object of producing a cheaper
neutral soap than he believes was hitherto produced. The
fatty matters he employs are such as are commonly used
by soap-makers. He first boils soda leys until they have
acquired the strength of about 30° B., and then adds
to them alum, in the proportion of about 8} lbs. to each
cwt. of ley. Heo then prepares a “lime- liquor” by
adding to any requisjte quantity of water as much lime
as it will absorb or take up, and to this lime solution he
adds sal ammoniac in the proportion of about half a pound
to each cwt. of the solution. Sometimes he omits the
sal ammoniac.
« The fatty matters, concentrated soda leys, and lime
liquor are now added to the melted soap in such propor-
tions that the fatty matters will become duly saponitied,
and that the soap produced may be of the required aescrip-
tion. The whole are then boiled in the usual way. The
proportions of faity matter, concentrated leys, and lime
liquor may be varied according to the charac®r of soap
required. The following proportions are, however, recom-
mended :—Ordinary fitted soap, or curd soap, 10 tons;
fatty matters, 4 tons ; soda leys, prepared as above, 43 tons;
lime liquor, 61 tons. To produce a mottled soap he adds
a certain.quantity of ultramarine, oxide of manganese, or
other suitable pigment, previously mixed with water, and
the whole are then boiled together for half an' hour, when
the soap is regdy for cleansing in the usual way.
Instantaneons Soap.—By.a modification of the above
process Kottula produces what may be termed an instan-
taneous soap, by combining fatty matters with concentrated



KOTTULA'S SOAPS. 95

soda leys and limo liquor as follows:—IHe first con-
centrates the leys, by evaporation as before, witil they
mark 28° B., when he puriies them by'adding to each cwt.
of ley from 4 to 43 Ibs. of alum, the whole being boiled
for half an hour. The mixture is then removed to another
vessel, and a fyrther portion of alum (about 2 to 21 Ibs. to'
cvery cwt. of) added, with stirring until it is dissolved,
after which the mixtureis allowed to settle until it becomes
clear.

The lime liquor is prepared as before, with the addition
of 11 1o 14 1b. of sal ammoniac, the whole being boiled for
half an hour. After resting until quite clear, ten tons
of futty matter, with or without resin, and nine, tons of the
leys a. above prepared (or smaller quantities in the samne
proportions), arc said to produce a ‘‘superior compact
neutral soap,” which may be coloured, mottled, or per-
fumed in the ordinary menner. The rationale of this
process is not apparent. If sal ammoniac is boiled with
lime-water, it is quickly decomposed. The addition of
alum to soda leys effects merely the formation of sulphate
of soda and of aluminate of soda, which, if needed, can be
procured more cheaply (see page 229). *



CHAPTER X.
CHEAPENED SOAPS.

Normandy’s Process.—Silicated Soaps: Sheridan’s Process.—Gossage's
Processes.—Preparation of Silicate of Soda.—Proparation of Silicate
of Potassal—Mixing Silicate of Soda with Soaps.

Previous to the abolition of the excise duty on soup, the
addition of any foreign substance to soap, with a view to
cheapen it, was resisted by the Excisc Board and its
myrmidons with wondrous pertinacity ; and since the
excise officer was ever on the premises, like a man in
possession, and regularly locked up each copper when
the hour for closing the factory arrived, evasion of the
law was not easily managed. At this period, any process,
patented or otherwise, which involved the introduction
into soap of any substance other than fats, oils, leys, and
salt (on which latter substance therc was also a high
duty) was a criminal offence. During this period, the
high prices of materials and the increasing demand for
soaps rendered cheapening processes necessa¥y for the
public convenience ; but, until the duty was subsequently
abolished, improvements in this direction’could not be
taken advantage of by the more enterprising firms, who
were both willing and desirous to adopt improvements of
a satisfactory nature.

Dr. Normandy’s Process, for cheapening soap by the
addition of sulphate of soda, met with strong opposition
from the excise authorities, and, instead of réaping the
advantage of his ingenuity, he was subjected to constant
irritation and oﬁicia%einterference. Normandy’s process,
which has since been subjected to modifications, according
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to the requirements of the manufacturer, is briefly as
follows :—The soap being made in the ordinary°way, and
transferred to the cleansing copper, sulphate of soda, in
the proportion of 20 lbs. for every 80 lbs. of soap, and 4 lbs.
of carbonate of soda or of potash, or 2 lbs. of each, arc
thrown into the hot soap, and the whole well stirred unti
the mass is perfectly homogeneous, when the soapis ready
for framing in the usual way.

The sulphate of soda, and carbonate of soda or potash,
may be introduced in the liquid state (that is, fused in
their water of crystallisation). Supposing the quantity of
soap to be treated is 3 tons, the sulphate and carbonate of
soda are to be put into the “pot,” or lower part of the
cleansing-copper, in the proportion of 28 lbs, of the former
and 4 1bs. of the latter for every 80 lbs. of soap, and then
allowed to fuse into a liquid state. The soap is then to
be run into the cleansing-copper with constant stirring,
while the soap is being transferred, until the mixture 1s
complete.

Sometimes it is desirable to dissolve the sulphate and
carbonate of soda in water, in which case, 3 cwt. of water,
2 cwt. of sulphate of soda, and 1 cwt. of carbonate of
potash (or § cwt. of each of the two latter) are put into
the cleansing copper and dissolved by heat, as before;
after which the soap is transferred from the boiling-
copper, when 21 cwt. more of sulphate of soda and 3 cwt.
of carbonate of soda or potash are to be added (or half
this quant#y), and the stirring continued as before until
a perfectly homogeneous mass results.

It is now*cdmmonly the practice to melt the crystals of
sulphate of soda (Glauber’s Salt), or carbonate of soda in
a steam-jacketed pan, and to ladle the lignid as required
into the melted soap, after it has been put into the frames,
when the union of the materials is completed by crutching
in the ordinary way; or the liquid salts are introduced by
means of the steam-crutch. .

One of the most important advantages of the above
process—avhich, as we have said, is subject to many modi-
fications—is that the sulphate of soda, when mixed with

H
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soap deficient in hardness, through poorness of the mate-
rials of which it is compcsed, crystallises throughout the
mass, and thereby gives it an artificial hardness, which
prevents it from washing away too freely in the hands of
the laundress. Indeed, soap may be rendered so hard by
émploying large quantitics of this salt, as to resist the
strongest pressure of the thumb. When it is employed
in excess, however, it is very liable to ¢floresce on the
surface of the soap, rendering it not only unsightly but, to
some extent, unsalable.

Silicated Soaps: Sheridan’s Process.—Of all the
numerous cheapening substances which have been intro-
duced into pure soaps, the silicate of soda, or soluble glass
may be deemed the most important, since it not only
favours the introduction of a large percentuge of water in
certain kinds of soap, but it also possesses in itself a high
detergent property. .The merit of applying silicate of
soda to soap is duc to Mr. Sheridan, who obtainefl a patent
for his process as far back as the year 1835, at which
period, however, owing to the then existing excise laws,
it could not receive that extensive adoption which has
fallen to the lot of subsequcnt processes based upon his
original und most ingenious invention.

Although the silicate of soda, or soluble glass, is now
an extensively-manufactured article of commerce, and
forms a necessary item in the long list of soap materials,
it may be interesting if we give a brief outline of Sheri-
dan’s original process. He first formed & ‘detergent
mixture,” by boiling calcined quartz or flint (previousl
ground to an almost impalpable powder)"or sand, wit{
strong caustic soda, or caustic potash leys; the pro-
portions being one part by mecasure of ground caleined
flint or quartz to two parts of either caustic alkali, mark-
ing 28° B. These were boiled together for about eight
hours, with continual stirring, until they became a
“homogeneous mass, having the appearance®of saponi-
fied matter ”’ [a viscous condiéion]. When in this state it
was ready to be mixed with soap, whick was done by
introducing the * detergent mixture,” as Sheridan called
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it, a pailful at a time,*with constant stirring, wntil the
desired quantity had been incofporated with the finished
soap. The silicate solution must be as nearly as possible
at the same temperature as the soap, and the mixture
effected by the ordinary method of crutching.

Respecting the proportions of silicate of soda which may
be added to soap, Sheridan says, “I find that in curd soap
equal quantities, by weight, of each will answer best; in
yellow soap about one-tenth more of the detergent mixture
may be used.” He, however, rccommends small sample
batches, in varying proportions of soap and silicate, to be
made to guide the soap-boiler as to the relative quantities of
each which may be blended judiciously to form ‘the quality
of soap he may wish to produce. He recommended mixing
the soap and silicate of soda in a small pan capable of
holding about half a ton, and from this it was transferred
to an ordinary frame. '

The same invention related to the manufacture of soft
soaps, for which the silicate of potash, before referred to,
was applied, and which will be considered under the head
of Soft, or Potash Soaps. .

Gossage's Processes.—Nearly twenty years after the
publication of Sheridan’s process, Mr. Gossage, of Widnes,
obtained a patent, namely, in 1854, which bears a close
resemblance to Sheridan’s, except in the method of pre-
paring the silicates of soda and potash. In the patent
referred to Gossage says, “ The object of my invention is
to provide a soluble compound for mixing with true soap,
which compound shall possess in itsclf chemically deter-
gent properties, and be obtained at a low cost, thereby
enabling me to produce a compound soap the cost of which
is great%y reduced, but posscssing valuable detergent pro-
perties, independently of the true soap contained in such
compound. When silica is combined with soda or potash
in such proportions that the alkaline matter present is
about double the quantity usually contained in glass, a
compound is obtained which is known to chemists as
‘soluble glass,” and when a sclution of this compound is
prepared, by boiling it with water, and this solution
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concentrated (by evaporation of weter therefrom), a thick
viscous compound is obtaimed, which is easily redissolved
by the addition of water. This thick viscous compound
contains alkali in a state of weak combination with silica,
and is therefore analogous to true soap,* which contains
alkali in a weak combination with fatty acids, and it is to
this condition of alkali being weakly combined in both
compounds, and therefore ready to enter into other com-
binations, that the detergent properties of true soap and
the soluble compound of silica and alkali are attributable.
When the thick viscous compound of silica and alkali
(above mentioned) is added to true soaps, and intimately
mixed therewith, a compound soap is obtained, at a low
cost, possessing valuable detergent propertics.”

Preparation of Silicate of Boda.—Gossage prepares
silicate of soda or silicate of potash by fusion, much in the
same way as that adopted in the production of ordinary
glass. He mixes together about equal parts of dry car-
bonate of soda and clean sand, to which is added one part
by weight of ground coke or charcoal for each nine parts
by weight of carbonate of soda. This mixture is melted
in the same way as mixtures of sand and alkalies are in
glass-making. The melted mass is afterwards poured into
cold water, which renders it more friable. The product is
then ground to a fine powder, and afterwards dissolved by
boiling in three or four times its weight of water. During
the boiling liquid caustic soda is sometimes added. After
veposing for a few hours the clear liquor is d™&wn off and
concentrated by evaporation until it assumes g viscid con-
dition suitable for mixing with pure soap.

Preparation of Silicate of Potash.—In making silicate
of potash, twelve parts of dry carbonate of potash, two
parts of sand, and one part of coke or charcoal are mixed
together, and the whole melted and treated as above. In
place of sand, ground felspar may be used, in which case
three parts of this mineral are substituted for two parts of
sand, and only one-half the quantity of alkali 18 used.
Sulphate of soda or sulphate of potash may be ustd instead

* Or, as Sheridap said,  Having the appearanee of saponified matier.”
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of the carbonates of soda or potash in making the “soluble
glass,” in which case three parts of either sulphate are
substituted for two parts of either ‘carbonate, and four
times the quantity of coke or charcoal above given.

Gossage subsequentlv found that silicated soups could
be advantagequsly produced from pure soaps coutaining a
much larger proportion of resin than was usuaally employed
in the manufacture of hard soaps, whereby a very econo-
mical and low-priced soap could be produced. In pre-
paring a genuine soap he used not less than one part of
resin for each two parts of tallow or oil, or a mixture of
both ; and when the soap had been fitted, and was ready
for cleansing, he introduced the viscous solution of soluble
glass in certain proportions, the specific gravity of which
should be about 1-500 (water being 1000).

When manufacturing genuine soap, to be afterwards
converted into silicated soap, in which a larger proportion
of resin than six parts for cach ten parts of tallow or oil,
or a mixture of each, is used, he prefers to finish the soap
as a “stiff curd,” in which state the viscous soiution of
soluble glass is introduced. In mixing the soluble glass
with soup, it is recommended that the first portion of the
solution should be of the specific gravity of about 1-300,
and the remaining portions at increasing specific gravities,
until the whole quantity of the silicate solution averages
the specific gravity of 1-500.

Mixing Silicate of SBoda with Soaps.—For effectually
mixing ge.dine soaps with silicate of soda, Mr. Gossage
employs certain apparatus, the simpler form of which is
represented it the drawing (Fig. 19). A circular tub, a,
having the form of an inverted cone, is fitted with a series of
blades projecting, & b b, inside the vessel. A vertical shaft, B,
also furnished with a series of blades, ¢ ¢c, is supported by
a footstep, d, fixed at the bottom of the vessel, and by a
journal, adapted to a metallic bridge-piece, ¢, which is
fixed over” the tub and secured by screw-bolts to its
sides. A bevelled cog-wheel is adapted to the upright
shaft, and a horizontal shaft, also provided with a bevelled
cog-wheel, and supported by suitable bearings, is attached
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to the tub, the two wheels being s» placed that they will
work in gear with each other. A driving pulley is attached
to the horizontal shaft, which is set in motion in the usual
way when the apparatus is required to be used. The

Fig. 19.

diameters of the pulleys and wheels are so regulated that
the upright shaft may make, from sixty to eighty revolu-
tions per minute. A spout, f, is attached to the Yower part
of the tub, with a stopper, g, $hrough which the contents
of the vessel are run off. .
“When I am about to use my improved apparatus,”
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says the patentee, * foy the production of compound soap,
by mixing genuine soap with yiscous solution ef soluble
glass, I ascertain previqusly the highest temperature at
which the mixture of such genuine soap, with the propor-
tion of the viscous solution employed, will become too thick
to admit of its flowing trom such mixing apparatus. I then
prefer to make a preparatory mixing, by means of paddles
or crutches, of the genuine soap with the viscous solution
employed, in such a tub or vessel as will contain about
half a ton of soap, adding the soap and viscous solution at
such a temperature as will yield u mixture having a mean
temperature about ten degrees higher than the previously
ascertained temperature before referred to.

The mixture is now introduced into the mixing apparatus,
the shaft of which is then set in motion, and when the
incorporation of the silicate and soap is complete, the
sliding stopper is withdrawn, and the contents of the
vessel allowed to flow out, and be conveyed to the frames.
During the rotary crutching, or mixing of one batch,
further quantitics of the soap and silicate are allowed to
undergo the preparatory process of mixing as before.

Another modification of the former processes consists in
mixing the soluble glss, in a viscous state, with soap
made by combining fatty matters with leys, containing
such a proportion of alkali in solution as will be sufficient
to perfect the conversion of the fatty or resinous matters
into soap in one operation (asin Kottula’s process), without
necessitat’g the rcmoval of exhausted leys, and adding a
further quantity of ley to complete the saponification.

The following is another process, formerly patented
by Mr. Gossage :—60 cwt. of palm-oil, or tallow, and
20 cwt. of resin are melted together, or either of the fol-
lowing formulee may be used if preferred, namely, 30 cwt.
palm-oil or tallow, and 30 cwt. of oleic or stearic acid ;
or 30 cwt. of palm-oil or tallow and 30 cwt. of cocoa-nut
oil. 30 vwt. of any of the above mixtures of fatty or
resinous matters, in a meltpd statc, and at a temperature
of about 150° Fahr,, is added to a mixture consisting of
80 cwt. of solution of silicate of soda at a specific gravity
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of 1-300° and 20 cwt. of caustic roda ley of the specific
gravity of 1:180° the mixture being also at a tempera-
ture of 150° Fahrs The whole are mixed together by
agitation.

Into an ordinary soap-copper is then put 30 cwt. of the
same mixture of fatty, oily, or resinous matters, and 40 cwt.
of caustic soda (sp. gr. 1180) mixed with 20 cwt. of
water, the whole being boiled together until saponification
is complete. The former mixture of fatty matters, silicate
of soda, and soda leys is then added to the above, and the
whole again boiled together, when 3 cwt. of common salt
are to be added. The boiling is to be continued until the
mass is] reduced to about ten tons, when it is to be cleansed
as usvsgl,



CHAPTER XI.
CHEAPENED 80APS—(continued).

Dunn’s Process.—Guppy’s Process.—Thomas’s Process.—Potato-flour
in Soup.—China Clay.—Douglas’s Improvements.—Fuller’s Earth
Soap.—Davis’s Process. .

In making silicated soaps, the strength or density of the
solution of soluble glass is regulated by soap-makers
according to the quality of soap they desire to produce,
and the nature of the *“ goods’’ employed in the manufac-
turc—some materials forming a perfectly hard soap with
a very large admixture of the silicate. It must be borne
in mind, however, that whenever soluble glass is employed,
and in however small a proportion, the insoluble bases
silica, becomes separated in washing, leaving a deposit,
more or less, upon the surface of the skin or linen cleansed
by it. Moreover, although silicated soaps possess good
detergent properties, they are not agreeable for toilet
purposes, since they are very apt to impart an unpleasant
roughness .."the skin soon after using them.

Dunn’s Process.—The object of tgis process is to com-
bine silicatés of soda or potash with soap, under pressure,
whereby a more perfect union is stated to be effected, and
the same method is said to be applicable to ordinary soaps.
For yellow soap Mr. Dunn takes the materials in the usual
proportions,—say, tallow 7, palm-oil 3, resin 3 parts, and
caustic soda leys at 21° B..from 140 to 150 gallons.
These are blaced in a steam boiler (Fig. 20), which is far-
nigshed with a man-hole, safety-valve, and all other append-
ages of such an apparatus, with a thermometer dipping
into a chamber of mercury. At A is a feed-pipe, and at Ba
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discharge-pipe, from which the fipished soap passes to the
receiving-pan at ¢. The fire being kindled, the boiler
is heated until the pressure at the safety-valve is sufficient
to enable the temperature in the boiler to rise gradually
up to 310° Fahr., at which point it is allowed to remain
for about an hour, when the conténts of the boiler are dis-
charged into the pan ¢, and the process is complete.
Dunn prepares his silicate of soda or potash also under
pressure, by placing in the boiler crushed flint or quartz
and caustic soda or potash, in the proportion of 1 cwt. of
silica to 100 gallons of ley at 21° B., and the whole is

==
[QL—_.-

Fig. 20.

« ¢

then heated as before, under a pressure, until the tempera-~
ture of the boiler indicates 310° Fahr. Tho steam pressure
should be equal to from 50 to 70 lbs. to the square inch,
and after about three or four hours the silicate is to be
discharged by the exit-pipe,.and is then ready for mixing
with soap in any required proportions. ‘

Guppy’s Process.—An improvement was made in the
above process by Mr. Guppy, who employed: stronger
leys, which were injected from a reservoir into the boilex
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gradually by means of a force-pump. Guppy’s proportions
of materials are—for every 24 lbs. of tallow, 10 pints of
caustic soda ley at 17° B. are put.into the boiler and
heated to 300° F. Afterwards about 30 pints of ley at
25° B. to every 24 lbs. of tallow are then introduced by
means of a force-pumy, and the heat continued for two
hours at from 300° to 310° Fahr., when the saponification is
complete. Samples are taken from time to time by means
of a small cock fixed for the purpose. This modification
of the former process is said to be more economical and
quicker in its results.

Thomas’s Process —In some of the processes we have
described sulphate of soda, carbonate of soda, or both in
combination, and silicate of soda or potasi have been
employed as cheapening matcerials for soap. DBy this
process, however, silicate of soda or potash is used con-
jointly with sulphate or carbonate of soda or potash in
combination with soap, by which a supposed advantage is
gained over their separate use. The silicate and carbo-
nate of either alkali may be either mixed before adding
them to the soap, or they may be introduced separately,
but the patentee usually introduces the sulphate or car;
bonate of soda in crystn{s, and then adds the silicate in
solution at & specific gravity of about 1':600. The sul-
phates or carbonates may, however, be used in solution.
It is preferable to use the soap as taken out of the pan at
a temperature of from 170° to 200° Fahr., the proportions
of soup and thgsalts being regulated according to thequality
of soap to be produced. The following proportions are
said to yield good results :—I. Soap, 15 cwt.; sulphate of
soda crystals, 4 cwt.; silicate of soda (specific gravity
1-:600), L ewt. II. Soap, 12 cwt.; sulphate of soda crystals,
6 cwt. ; silicate of soda (specific gravity 1:500), 2 cwt.

_ To combine the soap with the salts, a closed vesscl
is employed, surrounded by a jacket, and the vessel is
fitted withea steam-tight cover, with man-hole and lid for
charging, and a vertical shgft working in‘a steam-tight
stuffing hox with arms attached, extending to within half
an inch of the sides, and wich vertical blades attached to
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the arms. The soap is first introduced through the man.
hole and- the shaft set in motion when the salts are added,
and the rotary motion continued until perfect combination
is effected. If the mass becomes too stiff the temperature
is raised by turning on the steam to the jacket, or into
the vessel itself, and the soap whsn finished is drawn off
or blown out, through a passage or cock, at the lower
part of the vessel, and is conveyed to the frames in which
1t is crutched for a time, as is usual with soaps of this kind.

otato-flour in Soap.—The ingenious inventor of sili-
cated soaps (Mr. Sheridan) conceived the idea of blending
with pure soap certain proportions of potato-flour, which he
carried into effect in the following way :—Equal parts by
weight of potato-flour and cold water are mixed thoroughly,
so that no lumps may remain. To every 124 lbs. of the
flour used 37 lbs. of a solution of alum, free from sedi-
ment, are added, and the whole well incorporated by
stirring. To this mixture is added, in the same propor-
tion as hefore, namely, for every 124 Ibs. of pota.to-é)our
used, 401bs. of soda or potash leys at 22° B., and the
whole mixed together into a homogeneous mass. For
making hard soaps the soda leys are to be used.

The above mixture, which is called the ‘“detergent
mixture,” is now to be heated at a temperature of from
170° to 190° Fahr., but not higher, for from three to five
hours, which is best done by steam in a jacket-pan. During
the heating the mixture is to be constantly stirred, to
prevent it from adhering to the sides of the pan. The
mixture, being now ready, is to be added to melted soap,
when it is in the proper condition for cleamsiug. This is
best done by placing the soap in a half-ton pan, when the
detergent mixture, while still hot, is to be added, a pail-
ful at a time, and well crutched in, in the same way that
curd soap is crutched. It is necessary that the detergent
mixture and soap should be,as nearly the same tempera-
ture as possible. The quantity of the detergeut mixture
which is to be added to the soap may vary from one-fifth
to one-third by weight ; but the soap-maker skould de-
termine this by making small samples with differen:



CHEAPENED SOAPS. 109

proportions of the detergent mixture and allowing them
to cool. After well crutchings the soap and detergent
mixture, the compound soap is put'into the ordinary
frames.

China Clay (Kaolin) in Soap.—The introduction into
soaps of solid. ingredicats which possess no detergent
properties in themselves, cannot be commended, neither
should this system of adulteration be encouraged by soap-
makers, whose success in the manufacture of soap depenls
upon their reputation for honesty. If the public =i/,
however (as they certainly do in the present age of adul-
teration), encourage cheap and worthless goods in prefer-
ence to genuine articles, even the most scrupulous must
yield to the demand.

Douglas’s “improvements” in the manufacture of soap
consists in combining uny variety of clay with soap; the
most approved substance, however, is £aolin, or China clay
(a silicate of alumina), which abounds extensively in some
districts in Cornwall. The clay is placed in a vessel,
heated by steam or otherwise, and worked up into a paste
with water, the clay being in the proportion of about 25
per cent. of the mass. Heat being applicd, the mixture of
clay and water is effecteu by constant stirring. To this is
then added a saturated solution of salt in the proportion
of about one-twentieth part of the whole. The proportion
of the above mixture to be added to melted soap is regu-
lated by the requirements of the manufacturer—the utmost
cxtent being 30 per cent. of the clay. Persons of peculiar
fancy use these argillaceous soaps for toilet purposes.

Fuller's Earth Soap.—Of all the solid matters which
have been mechanically combined with soap, the mineral
substance known as fuller’s earth is undoubtedly the
best. Moreover, being in itself a detergent, its eombina-
tion with soap partakes less of the character of a mere
adulterant than other argillaseous (or clayey) substances.
Indeed, long before soap was known, this substance was
employed as a cleansing medium.

_ It is néurly twenty years since the author introduced
into the market a combination of soap and fuller’s earth,
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under the title of Fuller’s Earth Soap ; but although it
met with considerable approbation as an agreeable toilet
soap, it failed to command an extensive sale. The method
of preparing it is given below, but it should be stated that
the object was to introduce intyy the soap the utmost
amount of the detersive carth that could be mechanically
mixed with it, in order that the latter, and not the former,
should be considercd the active ingredient.

The fuller’s earth should be of the best commercial
quality, which occurs in large lumps, and first dried in an
oven, at a moderate heat, the object being merely to expel
the moisture with which it is associated, so that it will
freely slaken when again moistened with water. Itisa
peculiarity in this, and other clays, that they are more
friable, after being dried, and then moistened. When
the fuller’s carth is thoroughly baked, the lumps are
placed on a flat slab, with a ledge round it, and are then
sprinkled with water until they cease to absorb that
liquid, which is ascertained when an excess of water
ccases to be absorbed, or taken up by the dried earth.
When the lumps have thus become saturated, the clay
becomes very soft and pasty to the touch. It is now to
be dried at a very gentle heat, until all the water is
expelled, when it will assume the form of a fine, but not
impalpable powder. In this condition it is easily reduced
to a powder, but in case there may be any lumps present,
it should be sifted through a fine gauze-wirg sicve.

To mix the fuller’s earth with soap (resin soap by
preference), the latter should be put into asteam jacket-
pan, and the earthy powder spread over the surface, a little
at a time, with constant crutching, until the full quantity
has been introduced. Bearing in mind, however, that
the dried’ clay is highly absorbent, after a certain quan-
tity has been worked in, the mass will become consider-
ably stiffened, and thereby* render the crutching both
laborious and difficult, therefore, to make up for the water
expelled from the soap :)3' evaporation, a small quantity
of hot water may be added, if necessary, and finally, any
desired perfume added, if for a toilet soap. In this way
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it is possible to introduce at least one-third of fuller’s
earth, or one part to two parts of soap, whereby a very
useful compound is formed which, as*a skin soap, is most
agreeable, and is, when not perfumed, specially scrvice-
able us a nursery soap.
" Davis’s Process.—/ nother method of blending fuller’s
earth and other substances with soap, is that proposed by
Mr. Davis, in which pipe-clay, pearlash, or calcined soda,
are introduced. 'When pearlash, or soda, is employved it
is first calcined and then ground up with the fuller’s
earth and clay until intimately mixed, and in this con-
dition they are to be incorporated with the soap. The
proportions are—To every 126 lbs. of soap, in a melted
state, take 50 1bs. of fuller’s earth, slaked or dried, 56 lbs.
of dried pipe-clay, and 1121bs. of calcined soda or pearl-
ash, all in powder, and sifted as finely as possible. Incor-
porate the whole by stirring or crutching, as quickly as
possible before the pasty mass cools. 1If it is desirable to
omit the fuller’s earth in the above formula, the pro-
portions are to be:—soap, 120 lbs.; dried pipe-clay,
1121bs. ; and calcined alkali, 961bs. This soap is said to
be useful for general washing purposes at sea, and for
washing whife linen in sult water.

For soap to be used for washing white linen in fresh
water, 1121bs. of soap, 28 lbs. of dried pipe-clay, and
36 1bs. of calcined soda are used in the above process.



CHAPTER XII.

DISINFECTING SOAP.

Chloridised Sanitary Soap.— Bleaching Soap in the Pan.—Pearlash added
to Combined Soap.—Lime Soap, by Lunge's Method.

Chloridised Sanitary Soap.—The object of the process,
for which the author obtained a patent in 1865, was to
impart to ordinary household and toilet soaps, disinfect-
ing, deodorising, and bleaching properties, and at the
same time to increase the detersive action of the soap.
The material employed was chloride of soda, which was
prepared by mixing chloride of lime * (bleaching powder)
worked up into a thin paste with cold water, with a
polution of carbonate of soda—either soda crystals or
soda ash being used, according to convenience. The double
decomposition which takes place when the two substances
(chloride of lime and soda) are brought in contact, results
in the formation of chloride of soda in solution, and car-
bonate of lime as an insoluble precipitate.

To make the Disinfecting Mixture.—Take of chloride
of lime 28 1bs. and mix into a thin paste or * cream” with
about 10 galions of cold water, then dissolver32 lbs. of soda
crystals in 18 gallons of hot water. The solution of soda
is to be placed in a clean tub or cask (a steamed oil cask
will do), and a crutch placed in it for stirring. Two stripe
of wood are then laid across the upper rim of the vessel,
upon which a fine wire-gauze sieve is to be rested. The
chloride mixture is now to be ladled into the sicve, and as
each ladleful is introduced the contents of the vessel are to
be briskly stirred. The object of passing the chloride

® QOtherwise chlorinated lime.
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through a sieve is to kegp back unmixed lumps, fragments
of wood, and other impuritie. When nearly all the
chloride has been added, with constant stirring, the mass
thickens and in a few moments after it becomes more
fluid, when the decomposition is complete, and the mixture
is ready for use.

The proportion of soap for one frame being put into the
frame, the mixture is to be added a pailful at a time, and
well crutched by one, or by preference two men, care being
taken to clear the soap from the sides and ends of the
frame, otherwise dark patches of the original soap will
appear when the mass is cold.

The best kind of soap for converting into the “sanitary
soap” is a stiff curd, from which the leys have been
allowed to drain as much as possible, by several hours’
repose in the soap-pan. It is also important that the soap
should not be of a higher temperature than 130° to 150° F.,
otherwise separation may occur. This is, however, readily
avoided by adopting the precaution suggested. After
crutching, the soap is allowed to cool as usual, and is then
cut into bars in the ordinary way.

When +his soap is prepared from ordinary London grey.
mottled soap, the bleachi.g property of the chloride of soda
will manifest itself by the superior colour of the soap,
which, while preserving, to some extent, the mottle or
“strike,” will be considerably improved; and if the
original soap has been made from rank and coarse goods,
the chloride well have diminished their disagreeable odour
in a great degree. Indeed, the chlorinated soap has an
exceedingly agreeable odour as compared with ordinary
mottled soaps. It will be observed that, in adding the
above mixture to soap, the carbonate of lime resulting from
the decomposition also enters the soap, and this might
naturally appear objectionable. It is but right to mention
therefore that when the mixtuge is properly prepared, and

 its iucorporation with the true soap satisfactorily accom-
. plished, the impalpable particles of carbonate of lime are
; not perceptible, neither do they present any inconvenience
; when the soap is used for laundry or other purposes, while,
¢ I
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on the other hand, its very syperior cleansing and
bleaching powers render if infinitely more economical to
the user. It has been found jn large laundries that
women whose hands had suffered much from using mottled
soap containing caustic ley in its interstices, were agree-
ably surprised to find their exoriated hands assume
the normal condition after using the chloridised soap for a
short time. Indeed it isa fact that this compound soap
imparts a most agreeable smoothness to the skin, which,
after using it, becomes remarkably soft and glossy.

Instead of employing carbonate of soda in preparing the
chloride of soda, as before described, a solution of silicate
of soda (glass liquor) may be used, for which suggestion
the author was indebted to his friend Mr. John Cowan, of
the Barnes Soap Works. In this case, the following pro-
portions may be taken.

Chloride of lime worked up into a thin paste or cream,
as before 20 1bs. ; silicate of soda, 20 1bs., dissolved in warm
water until it marks about 18° Twaddell. These materials
are to be mixed and used in the same manner as before,
and the proportions of the chlorinated mixture may be
regulated according to the nature of the soap, from four to
six 60 lb.-pailfuls being a fair yroportion for a half-ton
frame.

‘When the chloridised soap has been well prepared, linen
and flopr-boards washed with it become remarkably white
with comparatively little labour, which facts have been
demonstrated by repeated and extensive trisls.

It should be mentioned that the chloride has the effect
of considerably hardening soaps free front fesin, and is
specially available for soaps containing a large percentage
of cocoa-nut oil ; and even after being heavily * run ”’ or
liquored-with silicate solution, sevemgl 60 1b. pails of the
chloride mixture may be added with advantage. Soap of
this kind however should be,crutched, as usual, until begin-
ning to “set.”’ o

An important application of the chloride of soda is in
bleaching soap made from the darkest nigers, which may
be effected by introducing certain proportions of the
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chloride, until the colour of the soap is evidently and suffi-
ciently improved. . ‘

Bleaching Soap in the Pan.—When soap is made from
da~k-coloured goods, or from materials in which a certain
quantity of dark-colour~d fatty matter forms a part, a con-
siderable improvemen: in the colour of the batch may be
made by adding a moderate quantity of solution of chloride
of sode after the first operation of saponification is com-
plete. The chloride solution is prepared in the same way
as described in the first formula, but twice, or even thyee
times the quantity of water should be applied, in order to
facilitate the deposit of the carbonate of lime. After the
materials have been mixed with, say, 28 gallons of water
for each 28 lbs. of chloride of lime and 32 lbs. of soda
crystals used, about 56 gallons more cold water are added
and the mixture well stirred, after which it is allowed to
repose for a few hours, when the clear liquor (which has
a slightly grecnish tint) may be drawn off as required, and
us much of it spread over the boiling contents of the pan
by means of aladle or swimmer as may be found necessary
to bleach or decolour the saponified mass.

When all the lignor has been drawn off the residudl
carbonate of lime, a quantity of fresh water should be
added with brisk stirring, in order to wash out, as far ay
practicable, the remaining chloride, and the weaker liquor
thus obtained may be used in place of water in future
batches, as in making ordinary leys. Although the process
has been extensively adopted in various parts of the United
Kingdom, with one or two honourable exceptions it has
becn used without licence.

Pearlash added to Combined Soap.—With a view to
ncutralise the spent leys (salts) contained in combined
soaps—that is, curd and hydrated soaps combined, as in
Bluke and Maxwell’s process, or other such combinations—
Kottula iptroduces a certaih quantity of pearlash, the
proportion varying according to the excess of spent leys
contained in such combined soap. About 1 cwt. of pearl-
ash to 3"ons of soap is said to be sufficicnt, though a much
larger proportion may be used for some soaps.
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Lime Soap, by Lunge’s Method.—A flat-bottomed pan is
preferred for making this soap, into which is introduced
any given quantity’ of fatty matter. To this is added
double the quantity of water, and slaked lime equal to
12 per cent. of the weight of fatty matter. The whole is
to be boiled and stirred (with an ““ agtator ” by preference),
when an insoluble hard lime soap and a solution of
glycerine are produced, when the latter may be drawn off
from the bottom of the pan. A certain quantity of water
and commercial carbonate of soda (the latter being slightly
in excess of the quantity of lime used) are next added, and
the boiling and stirring continued, when the hard insoluble
lime soap will be decomposed, and a “granulated * car-
bonate of lime will deposit, leaving a soluble soda soap
floating in flakes on the surface of the liquid. If the soda
employed does not contain sufficient salt, a sufficient
quantity of sea salt is to be added to promote the
separation.

“In this way,” the inventor says, “it is possible to
make a good soap from fatty matters with membranes; or
impure oils, without previously extracting the pure fat or
dil. When cocoa-nut or palir-oil is saponified by this
process, the quantity of lime should be equal to about one-
fifth of the weight of the fatty matter. The soap thus
prepared is stated to be very soluble, even in salt water,
and therefore a tolerably pure carbonated alkali should be
used.



CHAPTER XIIIL
SAPONIFICATION UNDER PRESSURE.

Bennett and Gibbs’s Process.—Mr. Rogers’s Process.—New Process of
Saponification.—Gluten in Soap.

Bennett and Gibbs’s Process.—There have been several
attempts to produce suponification by other than the
ordinary meaus, including the “cold process” of Mr.
Hawes, before deseribed, in which agitation of the
materials performs the preliminary stage of the operation
Messrs. BDennett and Gibbs of New York obtained a patent
in 1865 for a mechanical process which is said to possess
the following advantages: 1. Rapidity of manufacture ;
2. Twmprovement in quality; 3. Incrcased quantity;
4. Tconomy in labour; 5. Saving in fuel; 6. The usc of
cheaper materials; 7. Saponification of all the grease;
8. Saving of the glycerine, which enters into the soap.
The following description of the process is given in
Dussauce’s Treatise.

“Their process consists in agitating the saponifiable
materials witf caustic or carbonated alkalies in solution
in.water in a closed vessel, while nnder heat and pressure,
in such & manner as to cause a thorough mixing of the
fats with the alkaline solution, and producing an instan-
taneous combination of the fatty acids with the base of the
alkaline solution. We suppose a quantity of fatty matter
enclosed in a vessel with a solution of carbonate of soda in
water, and heat applied to produce a pressure of 220 to
280 Ibs. Per square inch, and a temperature of 350° to
400° F., a combination between the fatty acids and the
soda of the solution will take place only at the upper sur-
face of the solution when in contact with the under surface
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of the grease, the heavy ley occupying the lower part of
the vessely and soap will only be produced where the fat
and alkali unite. .

““If we now agitate in such a manner as to stir together
and thoroughly mix the contents of the vessel, the whole
will be instantly converted into a yomogeneous and cven
quality of soap. It is advisable to use no more water than
is wanted in the soap.

“The inventors use a boiler or cylinder similar io a
plain cylinder steam-boiler resting horizontally, and
heated in any convenient manner. One or both heads of
the cylinder is made so as to be conveniently removable,
and is about the full size of the inner diameter of the

b

Fig. 21.

cylinder, soas to admit of the insertion of a revolving
shaft, @ a @ (Fig. 21), which should be as long as the
cylinder itself. The bearings of this shaft should be in
the centre of the cylinder, and either or boh ends worked
through a stuffing-box ¢ for the convenience of applying
to the pulley % power to revolve the shaft. « On the shaft
are fastened arms g g with floats or stirrers £/, extending
nearly to the sides of the cylinder; the arms, floats, or
agitators on one side of the shaft when revolved carrying
the fat down into the alkali, while the agitators on the
other side carry the alkali up into the fat, thus, while
under heat and pressure, thoroughly mixing ¢he whole,
and causing the conversion of the whole contents of the
vessel instantly into a uniform, even, and good guality of
soap. -
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“At the fire end ,of the cylinder are placed two
safety valves, one ¢ on the.top of the cylinder, the
other d on an outlet pipe insertedsin the head of the
cylinder. They also use a mercury bath x of about four
inches in length of gns-pipe, and which is screwed into
the boiler or. cylinder' in any convenient place for the
insertion of the thermometer bulb. At the opposite end
of the cylinder is an opening 7 for the insertion of a
supply pipe; at the fire end is also an opening / for
the insertion of a second outlet pipe, and which is
intended to be used only when it is desired to draw off
the whole contents of the vesscl. When the machinery
is first put in operation, it is necessary to allow some
carbonic acid to escape by one of the safety valves, if
carbonate of soda is used, in order to prevent undue
pressure by the liberation of the carbonic acid when
combination of the fatty acids with the alkali takes place.
If any of the liquids be allowed to escape before the
temperature reaches 325° to 375° they should be returned
to the cylinder.

“The safety valve on the outlet pipe d may be so
loaded as to allow an cscape of soap at a pressure of 250
to 270 Ibs., and a quantity of ley and oil may be pumped
in at the oppusite end, the agitation being kept up, and
thus a continual stream of soap is kept up as long as the
feeding is continued. The product may then be prepared
for market by cooling, moulding (framing) and cutting
processes in ordinary use. By this process the soap is
made in less than one hour from the time the ingredients
are introduced into the boiler, but a uniform and thorough
saponification is obtained at the instant that the heat and
pressure arrive at the required degree, be the time long or
short; if this degree is reached in five minutes, the soap
is made.”

The pyoportions employed by the inventors are thus
given: carbonate of soda (English) at 48°; water,
100 lbs.; lard, tallow, or oil, 100 lbs.; 27 lbs. of
carbonate of soda will, i¢ is said, make a neutral soap
for soft water. The product obtained by the above
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process is 200 lbs. of soap for every 100 Ibs. of grease
employec.

The process is stated to be applicable to making any
kind of soap, including soft soap, which is prepared with
the same rapidity as any other, without requiring the use
of so much potash as in the ordinafy processes.

Mr. G. W. Rogers’s Process.—By another process,
namecly, that of Mr. G. W. Rogers of Lancaster, N. Y.,
soap is made under pressure at a lox temperature, instead
of the high temperature adopted in the above and similar
systems, by which the inventor states there is a saving of
time, inasmuch as the soap can be made in from fifteen to
twenty-five minutes, with complete saponification. By
this plan, morcover, the materials become bleacked, thus
enabling inferior goods to be employed in the manufacture.
The materials are mixed in a tank heated by steam, and
the mass thus prepared is run into an iron cylinder capable
of holding one or more tons, and subjected to a pressure of
about 400 lbs. to the square inch by means of a force-
pump driven by steam. The mass is kept in this cylinder
until saponification is complete, when it is run into frames.
By this system any of the usual combinations of fatty
matters may be employed, and the product is said to be
both firm and translucent. It should be observed that in
both processes given carbonate of soda is used instead of
caustic soda, which also renders the employment of
common salt unnecessary. "

New Process of Saponification.—M. Berghart has
patented a process by which animal or vegetable fats or
oils are distilled into caustic or carbonated leys of soda or
potash. The fatty matter is placed in a jacketed retort,
heated by high-pressure steam, or in a retort otherwise
heated to 4 temperature which will volatilise the oil or fat
without charring it. When the oil or fat begins to
volatilise, air or carbonic acid gas is blown into the
retort, which oarries over the fatty acids, which are con-
densed in proper receivers. Atmospheric air alone, or in
combination with superheated steam, is preferred in carry-
ing out this nart of the process.
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The current of air, onsteam and air, is sometimes blown
into the space above the liquid-fatty matter in the retort,
and when advisable it is blown direct ‘info the melted fat.
The current of air has the effect of carrying over the fatty
acids in a more or less finely divided state, when they pass
into a chamber, or series of chambers, which are fitted
with partitions in such a way that the current, in passing
through them, deposits the solid fatty acids in the ordinary
way.

When the fatty matters, as printers’ grease, for
instance, contain alizarine or other colouring matters,
the fatty acids pass over from the retort, while the
alizarine or other colouring matter remains in the
retort, and is afterwards treated to separate any re-
maining fat from the colouring matter, which is thus
recovered. It is thercfore important, when alizarine or
other colour is present, to avoid too high a temperature
in the distillation.

In making soap by this nrocess, the vapour of the fatty
acids is passed direct into caustic or carbonate leys of soda
or potash, the strength of which depends upon the nature
of the fatty matter emgloyed. If a slight excess of alkali®
is used, the ordinary process of “salting ”’ is not required.
The fatty acids are blown into the leys until the alkali
is nearly or about neutralised. The ley is by preference
contained in a closed tank, which communicates directly
with the outlef, pipe of the retort. If necessary, the
fatty acids may be wasked before being treated with ley,
in which case the vapours are allowed to pass into a
chamber containing water. The inventor prefers to
employ bot air and superheated steam in combination to
carry over the fatty acids into the ley, by which the soap
becomes boiled during its formation, and thus time is saved
in the operation. The air has an important effect in
aiding the chemical reaction; apart from its use as a
vehicle to Carry over the fatty acids. The steam is used
principally to prevent the charring of the matters, and in
the making of the soap to assist in the boiling of the same.
By the employment of the high temperature, the fatty
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acids are separated from the glyceryl compounds without
the aid of sulphuric acid cr of saponification.

Gluten in Soap.——This process, patented by Lorberg,
consists in making a solution of gluten in caustic alkali,
which is afterwards to be mixed with soap to the extent of
about ten per cent. It is sajl to impart increased
emollicncy to the soap. The solution of gluten is thus
made :—1In a solution of caustic alkali (soda or potassa)
at about 28° B. as much bran, or gluten derived from
any other source, is added as the alkali will take up after
digesting for some hours, when a clear homogeneous
mass is obtained. This is now strained through a fine
sieve or coarse cloth, when it is ready to be added to the
soap in the proportion given. It must be borne in mind
that nitrogenous matters, such as gluten, are apt to
undergo decomposition on treatment with caustic alkali.



CH..PTER XIV.
VARIOUS PROCESSES.

Kuirten’s Process.—ILumbarton’s  Process.—Mr. Symons's Disinfecting
Soap.—Soaps made from Animal Rcfuse.—Bernadet’s Process.—
Villart's Process.—Crevel’s Process.—Villacrose’s Process.—Cutting
Soap.

Kurten’s Process.—In this process caustic potash is
added to caustic soda in the manufacture of soaps. For
making mottled soap, tallow, bone fat, or bleached palm-
oil is boiled with ley and converted into a hard soap. The
soap is then allowed to remain in the pan from three to six
hours, so that the ley may settle. In the meantime a
second pan is charged with cocoa-nut oil, and a ley composed
of 3 parts caustic soda and 1 part potash added, and when
the mass is turning into soap the former soap is added to.
it, and the two soaps boiled together until sufficiently hard,
when the soap thus formed is to be put into frames as usual.
It is said that soap thus made has a “ beautifully mottled
appearance,” lathers freely, and has a smooth surface.

In making P]low soap by this process, 2 parts of
tallow or palfi-oill and 1 part of resin arc melted
together, and, when nearly cool, for every 100 lbs. of the
mixture 90 k. of solution of soda and 40 lbs. of solu-
tion of caustic potash are added. The mass is then well
stirred for five or ten minutes, when it becomes so thick
that the ley cannot separate from it ; it is then ladled into
the frames, and in the course of a day will become solid.
The soap is allowed to remain,in the frames from three to
six days. Now water, or a solution of potash, in the pro-
portion of 10 lbs. to 20 lbs. for every 100 lbs. of soap, is
put into éhe soap-pan, and, when boiling, the soap (pre-
viously cut into small pieces) is added to it and allowed to
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dissolve, but without boiling. If it is not sufficiently hard
when dissolved, brine is to be added until it becomes quite
thick. The novelty of this process consists “in the use
of caustic potash, and dissolving and warming up the
soap a second time without boiling it.”

Lumbarton’s Process consists in saponifying fatty
matters by boiling them with an alkaline mixture com-
posed of carbonate of soda, quicklime, common salt, and
alum, the ingredients being mixed in the following pro-
portions :—Sub-carbonate of soda, 10 parts; quicklime,
10 parts; alum, 1 part; common salt, 1 part. These,
being mixed with water, are added to the fatty matters,
and the whole well boiled, when, it is said, they will be-
come perfectly saponified. The soap produced by this
process contains all the glycerine, and the product will be
“a hard soap of very fine character; has no disagrecable
smell, and can consequently be used for toilet or ordinary
washing purposes.”

Mr. Symons’s Disinfecting Soap consists in adding to
ordinary soaps the disinfecting and deodorising substance
known as #hymol or thymic acid, which is soluble in water,
in solutions of alkalies, &c., forming compounds which
are soluble in water. Its advantages over carbolic acid,
creosote, &c., are that it has no unpleasant taste or odour,
being very aromatic. Itssolutions are “ strongly antisep-
tic, and possess disinfecting properties in a higher degrce
than carbolic acid, and its weaker solntions do not act
cauterisingly but coolingly.” ’

Soaps made from Animal Refuse.—Although it is
well known that caustic alkalies will saponify animal
tissues, membraneous matters, and indced all parts of
animals except the bone, this source of soap-making
material has not been much explored in this country. On
the Continent, however, some attention has been devoted
to this subject, and many processes devised for utilizing
slaughtererst offal and butchers’ waste as soap material.
Some of these processes are given in Dussaucc’s Treatise,
from which we make a few extracts :—

#“ Bernadet’s Process.—The intestines are deposited in
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caustic ley to prevent degomposition until they are to be
used. The ley is then heated until entire saponification
takes place, which operation is easy, and a very slightly-
coloured grey soap is obtained. If required to be whitened,
a solution of chloride of snda (see page 112) is poured into
the pan, after which common salt is added to produce
scparation. .

“ Villart’s Process has for its object the conversion of
animal maiters in general into soap, but more especially
the residuum of meat, scrapings of tallows {query, suets),
intestines, &c. From these two kinds of soap are obtained,
the first of a greenish-white colour, not very firm, and
having a disagrecable odour ; the second is similar to the
above, but with the addition of resin and tallow, properly
saponified and mixed with the ‘animal soap.” The pro-
cess is divided into four operations :—

“1. Maceration. The substances are placed in wooden
tubs capable of hulding about 300 or 400 lbs., when a ley
composcd as follows is poured over them :—Lime, 10 parts;
soda ash, 12 parts; water, 100 parts. The lime is first
slaked and the soda ash dissolved in water, and this is
then poured on the lime, with stirring, and the mixture
then poured over the animal substances, the whole being
allowed to reman in this condition for some time, but
with occasional stirring.

“2. Washing. When the saponification (by macera-
tion) has been effegted, the animal substances are washed
in tubs, to remove the lime attached to them, after which
they are exposed to the action of the air.

“8. Solution. After sufficient exposure to the air, the
animal substances are placed in a pan, with a sufficient
quantity of water, and for every pound of them add
12 gallons of ley at 4° prepared as follows:—Soda ash,
11b.; lime, 1 Ib.; water, 6 1bs. This ley marks 15°, and
has always succeeded ; however, weaker or stronger leys
may be used, that is from 20° to 80°, and give good
results.

“The animal matters being completely dissolved, the
solution is to be poured off from the lime, and the solu-
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tion again boiled, adding, during the boiling, 25 gallons
of the second ley for every 2 lbs. of substance, and con-
tinue to boil until, on cooling,"it has the appearance of a
firm paste.

“4. Coction. The object of *Lis operation is to give
the soap a consistency which will render:it saleable as a
commercial article, for which purpose tallow and resin are
added in proportions varying from 2 to 100 per cent. in
the sccond ley above given. Thus, for treating 500 lbs.
of the soap first obtained, take: resin, 100 lbs.; tallow,
50 1bs. ; liquor, No. 2, 200 1bs. These are to be boiled
until perfectly saponified, when the former soap is to be
added, little by little, to avoid too much swelling, and the
boiling continucd until the paste, on cooling, becomes
hard, when it is run into frames, and may be cut in about
two days after.”

Crevel's Process.—Melt in boiling water the greases,
meats, or other parts of animals, press, and keep the resi-
duum ; triturate and grind the residuum, macerate it in
alkaline liquor for several duys; put the macerated sub-
stance into a pan, and boil until perfect liquefaction takes
place, when it must be allowed to cool. The mass is then
to be heated again, and alkali added gradually, care being
taken not to employ too strong a ley. When the mixture
has acquired the proper alkaline strength the hcat is
slackened and the mass allowed to cool. From 10 to 15
per cent. of resin should be added to Y8 above, and when
saponification is completed the soap is framed as usual.

Villacrose's Process.—In this procesy animal sub-
stances are saponified as follows :—Take animal substances,
200 lbs.; caustic soda, 10 lbs.; melted tallow, 40 Ilbs.
The pan is first to be heated, and, when warm, the soda is
to be thrown in, the small quantity of water it contains
being sufficient to dissolve it. Now, immediately intro-
duce the animal substances and stir well. Lhe heat must
be gentle at first, and the temperature gradually raised to
167° F. During the melting the mass must be stirred
until it thickens, then add the 40 lbs. of tallow (with a
little water if nocessary), which soon becomes sdponified,
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and the operation is coxaplete, and the soap is framed as
usual. . .
Cutting Soap.—Whenethe soap is*cold enough to be
cut, the bolts are detached from the iron frame (Fig. 2),
and the sides and ends.are removed and placed aside.
The sides and ends of the block of soap are first scraped all
over with the scraper, Fig. 22; it is then marked
at each corner by means of the gauging stick j"il
(Fig. 15). A workman then takes the cutting wire
(Fig. 23), and throws the loop over the block of Tig. 22.
soap, when the wire is taken in hand by a second
workman (see drawing, Fig. 24), who fits the wire into

i

Fig. 24.

L
the two upper notches; the first man then pulls the wire
by its two wooden handles steadily until the first slab is
cut. This top slab is cast aside to be used up with other
waste in future batches. When all the soap is cut, the
slabs are removed one by one and placed on the barring
machine (Fig. 14), to be afterwards cut into bars in the
manner before described.



CHAPTER Xv.

MANUFACTURE OF SOFT S0A4PS.

Preparation of the Potash Ley.—The Fatty Materials Emplogved.-—Scot,ch
Soft Soap —London ¢ Crown Soap.”—Resin in Soft Soaps.—Con-
tinental Methods.

ALTHOUGH the production of soft soaps is far less extensive
than of those commonly known as hard soaps, still it is an
importunt branch of the manufacture, since these soaps
are employed in many useful arts, as for example in the
dressing of wonllen textile fabrics.

The alkali employed in the manufacture of soft soaps is
potash, and it is a characteristic of all soaps made with
this alkali that, instead of assuming a hard, solid con-

Jsistence, as i8 the case with soaps made from soda, they
are always soft, tenacious, and more or less transparent.
Morcover, potash soaps always contain a large percentage
of water, more in a state of mechanical mixture than in
chemical combination ; and while 3 parts of fatty matter
will generally yield about 5 parts of eada soap, the same
proportion of fatty matter, treated with ciustic potash ley,
will yield from 6 to 7 parts of potash soap.

Potash leys cannot be separated from tho soap, as in
the ordinary method of purifying soda soaps ; therefore the
leys employed wholly enter into the composition of the
soap. Much care is therefore necessary to avoid introduc-~
ing too great an excess of the alkali.

Preparation of the Potagh Ley.—The pearlash of com-
merce, or American potash (caustic potash), are ordinarily
used for this purpose, and the formeér is converted into
caustic potash, by means of fresh lime, in the same way as
in preparing soda leys. "It is usually the practice fo pre-
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pare leys of two or thuee different degrees of strength,
the weaker of which is employéd in the first opération of
pasting, or preliminary stage of sapontfication.

Ou the Continent potash leys are prepared as follows :—
If the potash is in the form of hard lumps, these are first
crushed on a hard store by means of an iron ¢ punner,”
and if 300 or 400 gallons of ley are required, from 450 to
500 gallons of water are put into an iron-pan, and brought
toa boil. The potash 1s then added, a little at a time,
until the whole quantity is dissolved ; but care is taken
that each portion is dissolved before adding the next, and
g0 on, and the solution of the alkali is accclerated by con-
tinual stirring. The boiling is kept up until the solution,
while boiling, marks from 20° to 22° B.

To causticise the above solution of carbonate of potash,
from 60 to 70 per cent. of fresh lime must be taken, the
weight of lime being determined by that of the potash
uscd. The limc must first be slaked with water, as usual,
and the hydrate of lime thus formed is to be gradually
added to the hot solution of potash; it is, however, con-
sidered preferable to make the lime into mélk of lime, by,
mixing 1t with a moderate quantity of water. While the
lime is being introduced, the mixture is to be kept well
stirred, and the boiling should be continued for several
hours, when the fire is withdrawn and the mixture
allowed to rest, so that the carbonate of lime may
gradually subsidel This ley, which is called the first, or
strong ley, should stand e from 20° to 25° B. The clear
ley is next rvn off into an iron tank or cistern, which
must bo kept closed to prevent the absorption of carbonic
acid from the air. When all the clear ley is drawn off,
an equal quantity of water is poured on to the lime, and the
pan well stirred for a short time, after which it is allowed
to rest until the lime has again deposited, when the clear
ley, called the second ley (marking from 12° to 16° B.) is
to be drawn off into a separate tank. A third dose of water
1s then poured in, and the pan again stirred as before, and
after about twelve hours’ repose, a third ley is obtained at
about 6° to 8° B, Further washings of the lime may then

K
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be given, until the lime is perfectly freed from the alkali,
and these latter washings may be used in lieu of water in
subsequent operations, or instead of using pure water in
dissolving fresh quantitics of potesh when preparing other
batches of ley. ‘

Some manufacturers employ variable proportions of soda
with their potash leys, by which the soft soaps made with
them acquire a firmer consistence than when caustic potash
alone is uscd, besides which an advantage is gained by
using a proportion of the cheaper alkali. When thi.%s
the case the soda may be dissolved with the potash in the
first instunce, the proportion of soda to that of potash
being from 12 to 20 per cent.; but when a larger pro-
portion than 15 per cent. of soda is used, the resulting
soap will not be so transparent as ordinary soft soaps.

The Fatty Materials employed,—These are the
animal and vegetable oils. Of the animal oils, those
of the whale, scal, and cod are chiefly used; the vege-
table oils are olive, hempseed, linseed, rapesecd, coleseed,
colza, poppy, &e. Somctimes oleic acid, palm-oil, and
.small quantities of tallow are also employed in the manu-
facture, but the latter is only used to give the soap a
granular or fig-like appearance.

In making Soft Soap, the selected oils are first put into
the pan, and moderate heat applied until the oils have be-
come thoroughly liquefied, when the ¢fird {2, marking
from 6° to 8 B., is run in gradually, with continual stir-
ring, until a perfect combination of the alkali and fatty
matiers is effected, which is determined, by the mass
assuming a perfectly homogeneous condition, there being
no uncombined oil on the surface or ley at the bottom of
the pan. The mixture is then gently brought to a boil,
and this is kept up, with stirring, for several hours. As
soon as the paste assumesa moderate degroe of consistency,
additions of the second ley, at about 12° to 16° B., are to
be made gradually, that 1s a few gallons at a time every
quarter of an hour or so, continuing to do this with con-
stant boiling for a foew hours, during which time'the added
alkali will bicome gradually absorbed.



MANUFACTURE OF SOFT SOAPS. 131

During the boiling*a considerable amount of fob or
foam is formed, but this eventually, subsides when the
operation is getting ncaf completion, and the mass be-
comes limpid and tran:parent. The soap is now to be
treated with the first or strong ley, at 22° to 25> B,
added, as befote, in sm .1l quantities at a time at short in-
tervals. By continued boiling, and consequent evapora-
tion of the water from the leys, the soap acquires a greater
degree of stiffness, and samples should be taken occasion-
ally and examined by pressing between the finger and
thumb, in the usual way adopted by soap-boilers; and
when the proper consistence is nearly arrived at, small
samples should be set aside to cool, in order that their
actual condition may be ascertained. If the soap, when
tried between the fingers, is stringy, the boiling must
be continued, and if it does not possess a sufficiently
ulkaline taste, an addition of strong ley must be made,
and the boiling kept up until the proper consistence is
reached.

Some manufacturers introduce a portion only of the oils
into the pan in the first instance, and when this quantitys
has attained & temperature about equal to that of boiling
water, the weak ley is added gradually, after which fresh
oil is introduced, then more weak ley, and so on, until the
entire charge of fatty matter is introduced into the pan, and
the boiling is gently kept up until the mass has acquired
the proper pasty consistence of the first operation. The
additions of stronger leys are then made, as before de-
scribed, the soap being finished by adding the necessary
quantity of the strongest ley.

Boiling.—In boiling soft soaps, great care is taken that
the ebullition is very gentle at first, owing to the powerfui
action exerted by the chemical union of the alkali and
fattﬁ matter, during which a gonsiderable frothing occurs
If this caution were not observed, the mass would speedily
boil over. When examining samples of the soap, if sa-
ponification is complete a warrow opaque fringe appears
round the outer edge of the sample, when the soap is said
to be to stremgth; when this appearance is not present it
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is said to want strength; or if the opaque fringe first
appears and then vanishes,'it is said to have false strength,
and indicates that the saponification is incomplete.

Scotch Soft 8oap.—A considergble quantity of soft soap
is made in Scotland, and, according to Ure,* the following
process is thut generally adopted :- - 273 gitllons of whale
or cod oil, and 4 cwt. of tallow, are put into the soap-pan,
with 250 gallons of ley from American potash, ot such
alkaline strength that one gallon contains 6,600 grains of
real potash. Heat being applied to the bottom pan, the
mixture froths up very much as it approaches the boiling
temperature, but is prevented {rom boiling over by being
beaten down on the surface, within the iron curb or crib
which surmounts the caldron. Should it soon subside
into a doughy-looking paste, we may infer that the ley
has been too strong. Its proper consistence is that of a
thin glue. We should now introduce about 42 gallons of
a stronger ley, equivalent to 8,700 grains of petash per
gallon, and after a short interval an additional 42 gallons;
and thus successively, till nearly 600 such gallons have
Jbeen added in the whole. After suitable boiling, to
saponify the fats, the proper quality of soap will be
obtained, amounting in quantity to 100 firkins of 64 Ibs.
each from the above quantity of materials. It is generally
supposed, and I belicve it to be true, from my own
numerous experiments upon the subject tha. it is a more
difficult and delicate operation to make a fine soft soap of
glassy transparency, interspersed with the figged granu-
lations of stearate of potash, than to make ¢ hard soap of
any kind.”

There can be no doubt whatever that considerable
judgment and caution must be exercised in the boiling of
soft soaps, and in determining the cxact time when the
fire should be drawn or thg steam turned off, as the caso
may be; and when this period has arrived, it ic important
that the further evaporation of water from the ley should
be checked not only by turning off the steam, but, if con-
venient, by introducing into the soap-copper a sufficient

¢ « )ictionary of Arts, Manufactu:~s, and Mipes.”
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quantity of cold soap to reduce the temperature of the
mass. . .

London “Crown Soap )’ of the best quality is made from
taliow, lard, and olive-c’l, and the caustic potash leys are
generally employed in ‘ wo different degrees of strength,
the weakest from 8°% and the strongest from 25° to 30° B.
The proportions of materials employed for 18 barrels of
soap are : tallow and lard 62 lbs. each, and olive-oil 70
gallons. About 400 gallons of ley being prepared, a third
of this quantity is first put into the pan, when the tallow
and lard are added and the steam turned on; when the
fats arc melted the olive-oil is run in, and the boiling con-
tinued gently, after which the mass is allowed to rest for
about two hours, when the steam is again turned on, and
about 20 gallons more ley added, and the mass again
brought to a boil. Additional quantities of ley are added
from time to time until the frothing, at first excessive,
begins to moderate, and eventually subsides, and the boil-
ing is continued until samples taken from the pan exhibit
the proper consistence. If the sample tried by the trowel
is stringy, more ley must be added; but if it appears
whitish and clotted, tLis shows an excess of ley, when &
moderate quantity of oil must be added. Towards the
end of the operation brisk boiling should be given, and
finally moderated ; and repeated samples should be taken
until the soap is found to be perfected.

A second quallty of Crown Soap is made from tallow
286 Ibs., sperm-oil 80 gallons, and caustic potash ley 135
gallons. 94 gallons of the ley and the tallow are first put
into the pan, and the steam turned on; and when the
tallow is melted the oil is to be introduced, after which
the steam is to be turned off and the contents of the pan
allowed to rest for about two hours. At the end of this
time the steam is again turned on, and 19 gallons of ley
added, and the whole brought to a boil, the heat being
continued” until the soap appears to be about half made.
9 gallons of ley are then added, with renewed boiling,
and finally the remaining 9 gallons of ley are introduced,
and the boiling continued until the scap 1s complete.
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Besin in Soft Soaps.—In making soft soaps resin is
sometimes introduced to the exten’ of 5 or 10 per cent. of
the weight of the, fatty materials used. The resin is
generally introduced into the p: p in the form of a fine
powder, in the earliest part of tk'e operation, whereby it
saponifies with the other ingredients or fatty matters.

Continental Methods.—The mithod adopted for intro-
ducing resin into this soap at Liege is, according to
Dussauce, as follows :—“ When the soap is nearly done,
the quantity of resin required to be added is deposited in
a large sheet-iron caldron, pierced with holes like a
skimmer. This caldron is then immersed to three-
quarters of its height in the boiling soap. In contact
with the excess of ley contained in the soap the resin
saponifics, and the resinous soap pusscs through the holes
of the caldron and combines intimately with the mass of
the soap in the kettle. This arrangement deserves to at-
tract the attention of manufacturers. When the saponi-
fication is finished, and when, by a well-managed evapora-
tion, the soap is well boiled, its natural colour is a
brownish-yellow. If this colour is required the heat is
stopped off, and, after resting a fcw hours, the soap is
drawn off into barrels open at one emnd. If, on the con-
trary, the soap is to be green, this shade is given to it by
adding a small quantity of indigo. To prepare this
colour, macerate for a few hours indigo of good quality in
boiling ley. After separating the ley, »ab it in a mortar,
and pass 1t through a fine sieve. To colour the soap, add
u certain quantity of the paste to the soap, and incorporate
by good stirring.” <

\/ﬁl Belgium and Holland soft soaps are made from
vegetable oils, with, sometimes, the addition of oleic acid,
tallow, or other animal fats. The following formula is
given for a soft soap of good quality :—Linseed-oil,
600 1lbs.; coleseed-oil, 800, lbs.; oleic acid, 200 Ibs.
These materiels are first put into the pan 4nd heated
gently, and, when in a liquid state, 75 gallons of caustic
potash ley at 6° to 8° B. are added gradually, with con-
tinual stirring. The pan is then brought to a boil, and
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this is kept up for several hours. A stronger ley, mark-
ing from 12° to 15° B, is thep introduced a ljttle at a
time, care being taken to avoid the boiling over of the
pan when the chemical gétion is at its most vigorous point.
As soon as the usual Jrothing subsides, the soap will
become clear and of a glutinous consistence, when doses
of from 10 to 12 gal'ons of ley, marking 22° to 25° I3,
must be added at moderate intervals, the boiling being
continued until the saponification is complete. The boil-
ing is then to be kept up until, by the usual sample tests,
the soap is known to be finished.

Ordinary English and Scotch soft soaps, being made
chiefly from fish oils, are of a brown colour, while the
Continental soaps, which are mostly made from vegetable
oils, are frequently of a green colour. Savon wvert is the
title given to these soaps, whether the green colour is
derived from wmaterials used in the manufacture, or from
the artificial admixture of indigo, as before described.



CITATTER XVIL.
MANUFACTURE OF SOFT 80A4PS—(continued).

Belgian Soup.—-Russian Soft Soap.—Gentele’s Process.—Jacobson’s Pro-
cess. —Soup for Silks and Printed Gouds.—Fulling Soup.—M. Loch’s
Soft Svap.

Belgian Soap.—In Belgium, a half-hurd soap is largely
produced for the use of cloth manufacturers, and 1s
cmployed in scouring woollen textile fabrics. This soap
contuins an excess of alkali (potash), an essential feature in
soaps employed for this purpose. The caustic ley is used at
three different degrecs of strength, namely, 18° 20° and
30° Baumd¢, and these represent the first, second, and third
leys used in the preparation of this soap. The fatty
thaterials arc divided into three groups, as follows :—

No. I. No. II. No. 111,
Tallow.. .. 3801bs. Tallow.. ., 2251bs. Tallow .. .. 150 lbs.
Colza-oil .. 70,, Tallow-oil .. 225 ,, Bleached palm-

il 300 ,,

ol e e
Cocoa-nut oil 150 ,, Cocoa-nut oil 150 ,, Codoa-nut oil.. 150 »

600 ,, 600 ,, 600 ,,

The quantity of ley requisite for 600 ‘los. of fatty
materials, according to either formula, will be from 750 to
775 lbs. One third of this quantity must mark 18°,
another third 24°, and the remainder 30°B. The two first-
named fatty matters are put into the pan with the weakest
ley, and thesc are boiled together, after which the sccond
strength of ley is added gradually, followed by the
strongest ley. The entire quantity of ley should be intro-
duced within two hours, and the boiling is kept up until
the paste sepurates from the ley v’vheri tried by the shovel
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.in the usual way. The soap is then allowed to repose,
when the deposited ley 18 to be avithdrawn, and the cocoa-
nut oil in a melted state iy then introduced, and a sufficient
quantity of ley added togrender the soap caustic. Boiling
must be continued until the soap is sufficiently firm, and
when this condition is reached the fire 1s withdrawn and
the soap allowed to cool‘down, after which itis to be trans-
ferred to shallow frames. By the separation of the ley
which takes place in the above process, the saline
impurities contained in the potash are removed. About
12 cwt. of soap should result from the proportions given.

Russian Soft Soap.—In Russia a soft soap is made
from a ley composed of three parts Russian or American
potash, aud one part pearlash (a carbonate of potash), the
solution or ley being brought to 10° B. One half of the
ley is added to the oils or fatty matters in the pan, and
while these are undergoing the process of boiling the
remainder ofthe ley is allowed to flow slowly into the pan
from a cistern situated above that vessel. After the
necessary boiling, and when the soap has acquired the
proper consistence, the fire is withdrawn and the soap left

1 the pan to cool. *

Gentele’s Process.—A process was suggested by M.
Gentele for making soft soap with one-fifth part of soda
mixed with the potash ley. By preference, crystals of
soda are used ; and it is important that the leys should be
tree from chlorid of sodium or other saline impurities.
The fatty materials recommended for this process are:
red oil, 100 Ibs. ; tallow, 40 lbs. ; hempseed-oil, 3,750 Ibs.*

Jacobson’8 Process.—The inventor prepares a very use-
ful household soap by mixing oleic acid with soda or potash
ley in the following proportions :—

Distilled oleine ....ev.vevee veesesss 2 gallons.

Ley civiinr ciiiiiiiiiniiiee o, 1 gallon.
]Igtwater ------ seesnsstsesasnanns 5gﬂuOll5-

While"pouring the hot water into the pan (in which the
oleine is first placed) constant stirring is kept up, and the
ley then added gradually with continued agitation, until
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the mass has assumed the appearance of a thick yellowish
paste without granules. After twinty-four hours’ rest, the
soap is perfectly white and ready for use. The advan-
tages claimed for this process g-e the rapidity and ease
with which the soap is made anl its extreme simplicity.
The inventor says that adulteration is impossible, since
other substances, if introduced, would interfere with the
process of saponification. The economy of the process is
also stated to be an important feature in this method of
preparing a soft soap.

Soap for Silksand Printed Goods.—The latc Professor
Crace-Calvert, of Manchester, 1o whose indefatigable
cxertions in industrial chemistry manufacturers were
indebted for much valuable information, suggested the
following formulee for soaps to produce the highest
brightening effect upon the various shades of colour :—

For Madder Purples.
Fatty matter .......... sesesressisnases 0604
Soda ....ivnenen. s teressse sesrdonn sane 56
Water P 3
100:0
For Madder Pinks.

Fatty matter ....... ......cooevivinen 59-23
Soda..... T 6:77
Water ,.vvviiietieniiiiiirirsnsinnanes 34-00
10000

For bleaching raw silk, white olive-oil soap is used on
the Continent.

Oleic acid, saponificd by potash ley, is a very suitable
fatty material for making soft soap. The first potash ley
should have a strength equal to about 20° B., and the soap
may be finished with a stronger ley—from 25° to 28°.

Fulling Soap.—The soap used by cloth manufacturers
for fulling or cleansing woollen cloth requires to be rather
more alkaline than ordinary household soaps, but at the
same time it must not contain such an excess of alkali as
to affect injuriously the more delicate colours of.the dyed
wool. Some manufacturers employ a mixture of oleic acid
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(brown oil) soap, and mottled soap, in the proportion of
nine parts of the forme# to six parts of the latter.

L. Loch’s Soft Soap.——In addition to the usual fatty
matters the inventor /jntroduces borax, binoxalate of
potash (salt of sorrel), scqpwort, pipeclay, sal ammoniac, and
turpentine, whereby he professes to produce a cheap and
economical soap, ‘pamicularly applicable for manufac-
turers of woollen goods, cotton-mills, bleaching and
scouring works, &c.”  To make 220 Ibs. of the soap, 9 1bs.
of soapwort (Saponaria officinalis) are boiled in 22 gallons
of water, which is then passed through a sieve. In
13 gallons of this decoction, while hot, are dissolved
62 1bs. of slaked lime, and in the remaining 9 gallons,
also while hot, are dissolved 9 lbs. of borax, 26 lbs. of
potash, and 2-2 lbs. of binoxalate of potash. This solution
1s then poured slowly into the first-named decoction, and
the mixture is boiled until the ley is found to be suffi-
ciently caustic. The whole is again passed through a
sieve, and then boiled gently with 66 lbs. of fixed oils until
thick bubbles risc, and the soap assumes the required floc-
culent condition ; 13 lbs. of resin and 13 lbs. of Iceland
moss (previously boiled down and passed through a sieve)s
This mixture is then ullowed to boil slowly until thick
bubbles rise and all the ingredients have thoroughly com-
bined. It is then allowed to cool, and finalily, at the time
of packing for transport, 66 lbs. of sal ammoniac and
2-2 1bs. of pure tifrpentine are mixed up with 220 lbs. of
the soap. The packing for transport is by preference
cffected i1n well-closed wooden cases, which are coated
well inside and outside with silicate of soda, and a shect
of vegetable parchment should be placed over the soap
before putting on the lid.

The use of sal ammoniac and of binoxalate of potash in
this process is not easily intelligible. Again, Panama
bark (Quillaza saponariag, is far preferable to soapwort,
but it is génerally used, not in combination with soap, but
us a separate agent. It is largely used in getting up the
finest quality of white worsted goods.



CIIAPTER XVII.

MANUFACTURE OF TOILET OR FANCY S04PS.

Apparatus for Re-melting the Soap.—Machine for Slicing the Soap.—
Re-melting the Soap.—Mixing Colouring Matters and Perfumes.—
Cutting the Soup.—Stamping the Soap.

AvraouGH the manufacture of toilet soaps occasionally
forms part of the soap-makers’ business, it is more gene-
rully carried on as a separate trade, or is attached to the
business of the perfumer. In either of the latter cases,
the soap irom which the toilet soaps are produced is
generally furnished by the larger soup-makers, and is
re-melted, perfumed, and tinted by the fancy soap-maker.

Before explaining the system of manufucture, 1t will be
neccessary to direct attention to the apparatus employed
and the methods of applying them, and in doing so, we
may as well show how the manufacture can be conducted
upon a moderate scale.

Apparatus for Re-melting the Sowp.—The pans for
this purpose may be made from wrought copper, fitted
into an iron steam-tight jacket, the size being regulated
according to the probable requirements of-+he manufac-
turer. Thesc pans should be capable of containing from
2% cwt. to half a ton of melted soap. A simple form of
apparatus, which the author has employed for this and
other purposes, is shown in the woodcut (Fig. 25). It has
the advantage of being cheap in construction and econo-
mical in use. « ’

Several sound casks (rum puncheons answer admirably),
having their heads removed, are to be well cqopered, so
as to be water-tight. Into each of these a galvanizel-
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iron copper or pan, A, j placed, and is supported by its
flange npon the upper ef]go of the cask; but, in" order to
prevent the escape of steam, by which these pans are to be
heated, the flange is to §e well luted with cement. This
may readily be done by first spreading with a trowel a
stitf paste of Portland cement inside the rim of the tub,
and fHush with its extreme edge. When this has set
quite hard, a somewhat thinner paste of cement is spread
upon the former layer, and the pan then carefully lowered
into its place, when it will become imbedded in the

cement, which should then be trimmed neatly with the
trowel. In a day or two the luting will be sufficiently
hard to enable the vessels to be used. A wooden cover is
provided for cach pan.

The horizontal iron pipe, B, conducts the stcam to the
vertical pipes ccc, cach of which is furnished with a
shut-off cock, DD, and the énds of these pipes are bent
so as to allow them to enter the casks through holes
drilled about half-way down, and which are carefully
secured in® their position by calking with tow, or by any
other convenient means. To allow the escape of con-
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densed steam, and as a vent for rxhausted steam, a half-
inch hole is drilled at the bottom of each cask, immediately
above the iron hoop; and thése must always be kept
perfectly free, otherwise the pims would be liable to
become lifted by the pressure of the steam. When
required for use, the taps are first.opened full, in order to
allow any water which may have remained in the pipes to
flow into the tubs, and from thence to escape through the
perforations at the bottom. The taps should then be
half turned, and the steam moderately turned on at first,
to allow the condensed water to cscape freely. After a
while the taps may be turned nearly full on, when the
stcam will issue from the water-holes at the lower part of
the casks. The pans, a, will hold about 2 cwt. of soap
each.

A convenient form of steam-jacket pan is given in
Fig. 26. The dotted lines at A show the position of the

i b

Fig. 26. Fig. 27.

pan in the jacket B. The supply-pipe, ¢, is furnished
with a stop-cock. »p is an exit-pipe for the escape of
condensed water and waste steam. For suall experi-
mental operations the copper jacket-pan represented in
Fig. 27 is a very convenient vessel. )

Machine for Slicing the Soap.— Previous to re-
melting the soap, which is in the form of bars about
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14 inches long by 21 in&:hes square, it is necessary to cut
the soap into thin slices) by which the operation®of melt-
ing is considerably hastemed. There ure many forms of
apparatus for this pur hse, one of the simplest being
represented in Fig. 28. “This consists of a wooden bench
supported by strong framework, and furnished with a
blade of steel fixed angularly in a slit cut diagonally out
of the flat surface of the bench. The blade is adjusted so
as to project a little distance above the board, and the
arrangement is like that of an inverted carpenter’s plane.
Beneath the cutter or planing-machine is a broad and
decp drawer for receiving the shavings of soap. When

L

/ Fig. 28.

in use, a bar of soap is pushed lengthwise towards the
blade and beyond it, when a thin slice is cut off and
falls through the slit into the drawer beneath. By this
simple centrivance, and by a quick workman, soap bars
may be cut into thin shavings with sufficient rapidity to
fecd several such melting-pans as those described.

For more extensive operations, the machine shown
in Fig. 29 Js much used. This consists of a cutter, @,
attached to the centre of which is an iron ‘shaft, at one
end of which is a handle, ¢, to set the machine in motion.
The mach!ne is fixed on a wooden frame, dd. At ¢ is an
inclined plane of wood. upon which the soap, f; is placed to
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be cut into shavings. A woodgn box, g, receives the
shavings as they fall from the “machine. The bar or
' slab of soap, being placed on

“ 2 the int%incd plane, ¢, 1s allowed
< to touch the cutter ; the handle

] Z being now turned, the first blade

= removes a shaving, and is im-

# mediately followed by the second

a g blade, and so on until the entire

: bar is cut, when it is replaced

£|,/ by another, and so quick 1s the
._.J'[“\JL operation, that in an hour two
Fig. 29. cwt. of soup may be reduced to

shavings by this useful machine.

Re-melting the Soap.—The soap to be re-melted for
conversion into toilet soap should be pure ¢ unliquored ™
soap, and of recent manufacture, otherwise those surfaces
which may have become hardened by long keeping will
be troublesome to liquefy. The bars of soap are first
reduced to thin slices by the planing-machine (Fig. 28),
‘and a few of these are first placed round the interior of
the pan and in contact with it, when the steam is to be
turned on, and, after a short time, the soap will begin
to melt where it is in contact with the pan. To prevent
the soap from becoming dry on the unmelted surfaces, it is
a good plan to sprinkle it with water, After putting in
the first few slices of soap, the wooden covers should be
placed over the pans, and these should not be raised until
sufficient time has been allowed for the pans to become
well heated. If now, on raising the lid, the soap appears
to have fairly commenced to melt, a few more slices of
soap may be introduced, and the pan again covered. After
a short time fresh quantities of soap may be put into the
pan gradually, and care must be taken to avoid adding
an cxcess of the cold soap, otherwise it will, by chilling
the melted soap, form a conglomerate mass which will not
rcadily liquefy. If these precautions are observed there
will be no difficulty in the re-melting. As fast as the soap
melts it will sink to'the bottom of the pan; and, in order
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to assist the mingling of the melting soap with that which
is already liquefied, genfle stirrthg may be applled, and
fresh batches of sliced spap added gradually, until the
pan is sufficiently full. * "fhe heat must be kept up, with
occasional stirring with a’small wooden crutch, until the
mass is perfectly homogeneous and free from unmelted
lumnps.

Sg}ce toilet soaps are required to be somewhat firmer
and harder than ordinary household soaps, a certain
amount of evaporation of their combined water must be
allowed to take place during the re-melting; but this must
not be carried too far, otherwise the soap will be Tiable to
crack during the subsequent pressing or stamping opera-
tious. Again, it will bo necessary to evaporate a portion
of the combined water to allow for the addition of the
essential oils or perfumes which are to be blended with it.

When dry colouring matters, as vermilion, yellow-
ochre, red-lead, and various metallic oxides have to be
mixed with the melted soap, care must be taken not to
allow the paste to become too stiff, otherwise, when these
are incorporated with the mass, it may become unmanage-
able. :

Mixing Colouring Matters and Perfumes.—The pro-
portions of colouring matter and essential oils to be added
to the melted soap being weighed and measured, may be
worked up togetherévith a
spatula, and the mixture
then poured into the soap
and thoroughly incorpo-
rated by continual crutch-
ing or stirring. Or the
colouring matter may be added, a little at a time, to a
portion of the melted soap dipped out of the bulk by a
small ladle (Fig. 30), and when this is well mixed it should
be poured imto the pan and stirred in, the remainder of
the colour being introdaced in the same way. By this
method the colouring matters and essential oils may be
very perfectly and uniformly blended with the soap paste.
When perfumes are used without colouring matters, they

Fig. 50.
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should be slowly poured into thg pan, with stirring, until
the requisite proportion’has becn added. The soap being
perfumed and coloured, small* gamples should be taken to
determine if it be of the propger consistence to set hard
and firm without being brittle. It is now ready for the
frames, which, for scented sorpg, are much smaller than
those employed for household soaps.

The condition of the soap when ready for the frames is
that of a thick pasty mass, and must be transferred to the
frames by means of the short-handled ladle (Fig. 30), or
swimmer (Fig. 12); and when the frame is full the soap
should be pressed or patted down, so as to prevent any
hollows or cavities being formed through the irregular
distribution of the soap in the frame. The soap should
also be well covered with cloths, so that the cooling may
be very gradual.

Cutting the Soap.—When the soap is sufficiently cold
it is cut into slabs and bars proportionate to the size re-
quired for the tablets, which generally run eight, six, four,
or two to the pound. The bars are next divided into cakes
or blocks, the width of which is regulated according to
the size and weight of the tablews.

Stamping the Soap.—As the tablets of toilet soaps are
generally of an oblong form, with rounded corners, the
cakes which have been cut from the bars require to be
trimmed before they undergo the Brocess of stamping.
This is generally done as follows : A workman, taking a
cake in his hand, passes each sharp edge of the cake over
the blade of a planing-machine, such as 1s ghown in Fig. 28,
the blade of the machine being so adjusted as to remove
only a small portion from the edges. The corners are next
trimmed with a knife, and each cake is weighed from time
to time during the trimming, until it approaches the
required weight for the tablet.

The cakes thus prepared are next put aside to dry, or
are placed in a drying-room, so that the surfuce may be
free from stickiness before they are stamped. The cakes,
after being {rimmed and dried as describéd, are first
moulded in & lever press (Fig. 31), which gives them the
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desired form. A A is a strong wooden table, to which the
press is firmly attached .f)y bolt» and screws; B s a cast-
iron pillar, to which the leyer ¢

and the piston D (to which the
upper half of the mould .s con-
nected) are attached; E is the
lower half of the mould. In
applying this press the work-
man places the cake of soap
upon the lower half-mould, and
then brings the lever down 4
with considerable force, and

then jerks it upwards, so as to

separate the two halves of the Fir. 31
mould. If necessary, he gives g o

the cake several blows, after which he removes it and
replaces it by another cake.

The cakes thus stamped are again set aside until their
surface is perfectly dry, after which they are slightly
scraped all over, and a little alcohol is sometimes rubbed
over them to impart brilliancy to their surface.

J

1

Fig, 32.

The cakes are finally stamped in a second press, which
may be of the form given in Fig. 32, which is called a “fly”
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or screw press. This useful press is, like the former, sup-
ported upon a strong wooden takle, which latter must be
secured to the fleor by bolts, or screws. a a represents
the frame of the press; & the screw, furnished at its lower
end with a socket, into whichthe upper half-mould is
secured by a screw ; ¢ is the lower hali-mpuld, and which
is connected to the movable ro§ d. The fly, ¢e, is sur-
mounted by two heavy balls, ff. The upright wrought-
iron rods, ¢ g, are adapted by screws to the horizontal bar
below, 4 4. These rods pass beneath the cast-iron or brass
matrix, ¢4, and raise the movable rod d after each stroke
of the press, by which means the stamped tablet is set
free, and, being removed, is replaced by another. In the
upper half-mould is fixed, by means of a screw, the en-
graved stamp which is to impress the soap. After staping
the tablets they are carefully trimmed at the edges, and
are then ready for wrapping up.



CHAPTER XVIII
MANUFACTURE OF TOILET 80.APS—(continued.)

Rose Soap. — Orango-flower Soap. — Cinnamon Soap. — Musk Soap.
—DBitter Almond Soap. — Windsor Soap.— Brown Windsor Soap.
—Violet Windsor Soap.—Savon au Bouquet.—Savon a la Canuellc.
S—Almoml-oil Soap.—Marshmallow Soap.—Vanilla Soap.— Benzoin

oap.

Rose Soap, or Savon & la Rose, may be made from
either of the following formulz, the soap being previously
well melted, as before described :—

L
‘Whits curd soap, made from best tallow ....c..... 60 Ibs.
Olive-oil soap ...... tisreensissssnssacnssessasae 40 4,
Vermilion in fine powder .......ccc0000evesee.. 3 0zR.

The vermilion is to be first well mixed with the soap,
great care being taken to ensure perfect incorporation.
The steam is then to. be turned off, and when the soap has
cooled a little the following perfumes are to be added in
about the proportions given :—

Essential oil of rose ........ veresasesesessasssss B8o0ZS
”» 0’1y of cinnamon and cloves, of cach ...... 2,
» oil of bergamot «.e-eveeceiene.annn. veee By

Soap prepared from the above formula has a delicate
rose colour, is very fragrant and emollient, and is indecd
one of the finest of toilet soaps.

II1. .
‘White ci®d 808D se.vieviviiiiecineeianiasvaaasl00Ibs,
Vermilion ...cccvevverensnecsevaseasasvrsesess 10028,
Oil 0f TOBB v vurevt vensvesonaneseceionraasseass 18 5
» DErgamot ....i.iiiieieiiiiiiiiiereese 6y
4y MOPOLL uvuvevreenesnnssrnssacennncansons 2k,
Oils of cloves and cinuamon, of each ....ccee0eee O 4
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Orange-flower Soap.
White curd 808D eeereefevveesesbureereereannss 60 1ba
Palm-oil BoAP sveg evversvnrersopiossasssscsanses 40 4
Colour with :'

Yellow-green pigment covees sessssessosssessssss 16 028

Minium (Ted-16ad) covevereeererevnesserssommese 285

Perfume with
OilofI’ortllgﬂ.l R R ey 1502!.
sy ambergris  L.i.ciiieeein P 1 I
Cinnamon Soap.
Whito curd 808P .seveevseaveessnrvssasssneasaess 601b8,
Palm-0il 808P sevuer vererennnn cerrereneaeeannens 40,
Colour with 2 Ibs. of ycllow ochre and perfume with

Oil of CINNAMON s4vevererveraronsosrerssssrensee 14 028,
g BABSAITAR .ieiiiiiriiiniiniiiiiiiiirireees 25y
y DErgAmMOb sivtiiiiiiii i iiis i iee 23y

Musk Soap.
Whitecmdsoap $0000 B er e e csesrseetane 60 1bs.
Palm-0il 808D sveeeeveersrrenssnsesssrvsesennes 40 4
Colour with

Brown ochre, or Spanish brown .e.esveevisnse... 8028

Perfume with
Oils of musk and bergamot, of each .....eavveeess 7 0z8.
Powder of cloves, pale roses, and gilliﬂowyr, ofeach 9 ,,
Bitter Almond Soap, or Savon d’Aniandes LAmédres.
White curd 808D 4seevesecrnsarsesossnsonssnsss 100 1bs,
0Oil of bitter almonds vivseesessersoreansnsasan, 20028,
Windsor Soap.—This famous toilet soap, as prepared
in London, is generally made from tallow nine parts and
olive-oil one part, and is perfumed (for -every 1,000 lbs.
of the paste) with

0Oil of caraway ...... N L B
Oils of lavender and rosemgry, of each ..., ........ 1}1b.

Or, for each 100 lbs. of soap, '

il Of CATAWAY «vsesesossessesassrssscrsnsecsss O 078,
s bergamob ...iiieiiiiiiiiiieiiiiiiiiiiines 10,
” cloves seeverer s avaan anotootolclliontool~2i,’
» thyne R R R R R T N PR N W R ”
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Or, for the same quantitv of soap,

Oil of caraway ..vu.e Berreereieevisenarneee. 10 bz8,
5y DETEAMOt . seeevisriiiiiiiiiiians poressue 6
Qils of lavender and rosewiary, of each......evvues 2},,

Brown Windsor Soap 18 prepared as above, and coloured
either with burnt sugar (caramel) or umber.

In making this soap some perfumers have adopted a
system of making what is called an instantancous soap.
This consists in saponifying the fatty matter, which is
generally a mixture of hog’s lard and tallow, with strong
ley. Twenty parts of the fatty matters are taken, to which
is added ten parts by weight of caustic soda ley at 36° B.,
and these being put into a small jacket-pan, steam heat is
applied until the mass assumes a fluid condition, when five
parts more ley are introduced, with constant stirring for
an hour or so. At the end of this time an additional five
parts of ley arc given, and the agitation continued, the
heat of the mass not being allowed to exceed 150° F.
When the ley has deposited, and the paste become perfeetly
homogeneous and of the proper consistence, it is trans-
ferred to another pan, and the perfumes are then added,
after which the soap is ladled into the frame. In about®
twenty-four hours or less the soap will be cool enough to
cut. It must not be allowed to remain until quite cold, or
it will become too hard for cutting. These instantaneous
soaps are best maae direct from the fatty acids, with car-
bonate of soda, as recommended by Mr. Morfit.

Windsor Soap is also made from lard in the same way
as olive-oil soap, and the perfumes—oils of caraway,
lavender, and rosemary—are added so soon as the soap has
acquired the proper degree of firmness.

Violet Windsor Soap is made from lard, 50 parts;
palm-oil, 33 parts ; and spermaceti, 17 parts ; and the per-
fume employed is essence of Portugal, to which a little
oil of cloves is added. The wéll-known violet odour of the
palm-oil, modified by the perfumes, gives an agreeable
fragrance to the soap.

Powdered cassia is a useful substance for giving an
agreeable brown colour to toilet soap, but it must be added
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a little at a time, and well crutched or stirred into the
melted soap. '

Savon au Bouguet.—This scgp is prepared from the
following :— .

‘White curd 804p ....eveeesaes caesesssessraanss 601bs,
Olive-oil goap........ eeetatarinen treeneaaas ..., 40 ,,

Perfume with
Oil of bergamot .. sivveerocerensnsonesnieesenses 13 078,

T (1) ) 1), oz
Oils of clove, sassafras, and thyme, of each........ 1,
Colour with
Brown 0chre vu..vuvecisserssonessesrsessieenns 22 Ibs
Savon & la Cannelle. (Cinnamon Soap.)
‘White curd soap +.eves N ereesen 60 1bs.
Palm-0il 808D vevvrnvranerenenens cesrsasians vees 4y,
Colour the paste with
Yellow ochre ......... faisiesirrenseeasens vese 2 1bs.
And perfume with
0il of cinnamon....... P eses 14 078,
s Bassafras and bergamot, of each ... vvuveres 25,

Almond-oil Soap is, according to Dussauce, prepared
in France as follows, and since it is sold at a high price,
the materials must be of the best and purest quality.
“The oil of sweet almonds must be perfectly fresh, and
the carbonate of soda chemically pure.' The soda is dis-
solved in water, adding to it one-third of its weight of
slacked lime; stir from time to time, and after several
hours, filter; concentrate the ley by evaporation until it
marks 36° B.; then take 12 parts for 25 parts of oil,
introduce the ley into a jar, and gradually incorporate the
oil, being careful to stir the mixture until it has the ap-
pearance of a soft grease. In two or three days its
consistency is such as that it can be run into china moulds,
if placed in a room the température of which is from 71° to
107°. In about one month it can be taken from the
moulds. The temperature of the ley must be from 4(° to
59° (104° to 140° Fahr.),” but the soap may be ‘prepared
more rapidly vy placing the mixture on warm ashes, and
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adding a little warm water to the ley, so as to prevent its
concentration. This spap is ery white, with a sweet
taste and odour. It becemes very hazd.”

Marshmallow Soap.
‘White curd soap and palm-oil soap, of cach ...... 40 Ibs.

Colour with

Yellow 0chre .. iocieeseansnosneesvass cesieesess 4 o0zB.

Orangemineral ... .oveviianseesenscssnnnsecnns 4

Gamboge .....eiiieeeiiiiinet e cevevees ljoz
Perfume with

0Oil of lavendoer

sy lomon ..
sy Teroli ..,
»» verbena

sy Minb......ieeees L. Cerenne cessees 3,
Or, the following :—
Oil of Portugal ..eeenernnns teesesatesarennianes 6 ozs.
» thyme ..iieiviieiiiiiiiiae, Ceeseaaiinn 4,
s lavender .........i.ieiienn tearsasetaannn 11 oz.
»  CIMMAMON. . v eveuvrnnsnn.nnns teerraiaaesas 2028,
s cloves ...........l. PPN 3,

This soap may be coloured rose with vermilion, or be,
left as a white soap if desired.

Vanilla Soap.
‘White curd 80aD) «ieevuvscssssecrensnvnsecaes 40 Ibs,
Tincturcof vanmilla ... ... oo iiiiiiieniinne 2,
Oil of roso vvvevvnnnennss teevieecrrsnne vevenas 2} drms.
Colour with
Burnt sienna...cveseesereossocenases cesesenas 10Z8.
Benzoin Scap.
Whito curd 808D «vvvvvverecannn. cesescaovess 401ba.
Tincture of benzoin ........coovvvvernnnnn. v.. b4 0z8.

The soap must be in the form of a very stiff paste,
otherwise the tincture of benzoin will render it rather soft.
Brown ochre may be used as the colouring agent.



CIOAPTER XIX.

MANUFACTURE OF TOILET S0APS—(continued).

French System of making Toilet Soaps.—Formule for French Toilet
Soaps.—Savon de Guimauve.—Savon sux Fleurs d’Italie.—Savon de
Crimée.—Savon de Palme.—Violet Soap.—Vanilla Soap.—Rose-leaf
Soap.—8avon & la Maréchale.—Lottuce Soap.—Ambergris Soap.—
Elder-flowor Soap.—Lemon Soap.—Orango Soap.—Glycerine Soap.—
Savonnettes or Washballs.—Violet Washballs,—Honey Savonnettes.—
Savonnettes of Sweet Herbs.—Savonncttes of Camphor.—Savonnettes
of Neroli.—S8avonnettes & la Vanille.—Marbled Savonnottes.—Savon-
nottes au Miel.—Floating Savonnettes.—Sand Balls.

" Jrench System of Making Toilet Soaps.—Instead of pre-
Yaring toilet soaps from re-melted soap, as before described,
a system is adopted on the Continent by which these soaps
are made by a series of mechanical operations which we
will endeavour to describe as briefly as possible. Thevarious
operations are arranged under the following heads:—I.
Cutting the soap into shavings. 2. Miging the essential
oils and colours with the soap. 3. G%lding the soap.
4. Poypding the soap in a mortar. 5. Balling the soap.
6. Pressing. 7. Stamping. '

Cutting the soap into shavings is performed by a
machine such as is shown in Fig. 59, and the shavings are
placed in a lead-lined wooden box. The proper propor-
tion of essential oils and colouring matter (except when
the soap is required to be white) are first mixed in a
separate vessel, with a little alcohol, and the ‘mixture is
then added gradually to the shavings, with continual
stirring. The perfumed shavings are next placed in &
grinding-machine, through which they are allowed to pass
several times, until a perfectly homogeneous paste is formed.
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The soap is next pounded in a marble mortar, by means of
a wooden pestle, the obyeet of which is to convert the soap
into auniform mass. Only'a few pounds(about ten or twelve)
of soap are pounded a*a time, lest it should become too
dry for the subsequent operation of balling, which is per-
formed somewhat as fpllows:—The soap 1s placed on one
end of a table on which is a marble slab, and in order
that an mlowance may be made for the reduction of weight
which the soap has to undergo in the process of drying,
the balls or cakes of soap arc made about 25 per cent.
heavier than the finished tablets. The directions for
making the soap into cakes of the proper size, weight,
and form for the pressing and stamping machines are thus
given by Dussance :—

“ Weigh as many pieces of 43 ounces as you want of
cakes of 3} ounces ; knead with the hands each little mass
of soap, 8o a8 to form a ball, which is made round on the
marble slab. For this purpose, the ball being on the
marble, give it a rotary movement with the right hand.
The ball being obtained, leave it on the marble, and giv
it a cylindricaﬁ shape b~ rolling it with the flat of the hands
This cylinder must not be larger than the model (mould ?).
Nevertheless, as the cylindrical shape is not that which
the soap ought to have, strike the cylinder on all its sides
on the marble to square it—that 1s, to form an oblong
square—and round the angles by striking them gently on
the marble. If any unforeseen circumstance requires a
suspension of the work, cover the pounded soap with a
damp cloth gnd keep it in a cool place. If the soap is too
dry, it will be difficult to work well. Once begun, it must
be worked quickly and without interruption.

“The small cakes being shaped as indicated, dispose
them on trays or frames of white wood, traversed in their
length by small rods of wood, jn such a way that cach frame
presents as many empty spaces as full ones.. These frames
have a length of twventy-seven inches, by eighteen wide ;
they are arranged on shelves, at a distance of five or six
inches from each other.”

In arranging the soap cakes as above, a space of about
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half-an-inch is allowed between each, so that the air may
circulate Yound them, and thus facslitate their drying on
the surface. It is tmportant thag the drying should be
as rapid as possible. In about a week the surface of the
cakes will have become hardened, and ready for pressing.
This is done by means of a lever press, Iig. 31, which
merely gives to these cakes the preliminary form of the
mould. To apply the press, one of the cakes is placed on
the lower half of the mould, and the lever is then forced
downwards and then raised, when the cake is removed
and another substituted for it, and so on, until all the cakes
have been struck. The edges of the cakes are then
trimmed, after which they are again set aside to dry, and
when sufficiently so they are removed from the drying-
room, and the hardened skin which has formed upon the
surface is carefully removed by means of a sharp knife,
with which the cakes are dexterously scraped by the work-
man. It is said that a good workman can scrape forty
dozen of cakes in a day.

When the cakes have been scraped they are moistened
with alcohol, to improve the smocthness of their surface.
To accomplish this, the fingers of the right hand are
dipped in alcohol, and this is spread quickly over the cake,
which is then rolled in both hands, by which it becomes
moistened all over in a few moments. The cakes are again
dried for about twenty-four hours, after which they are
ready for the final stamping, which is effected in the fly
or screw press, by which an active man can mould 1,500
cakes of soap per day. o

In the above process there is a loss of about 14 or 15
per cent. of water during the several drying operations,
but this is allowed for in the operation of balling, in which
the cakes are made heavier than the resulting finished
soap is required to be. The scrapings of the cakes are
afterwards worked up in future batches of the same kind
of soap. .

!‘orlz)nulaa for French Toilet Soaps.—The following
are some of the formul® for toilet soaps adopted by the
French makers :—
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Savon de Guimauve. (Marshmallow Soap.)

‘White tallow 80ap ..}..c.s..
Palm-oil 80ap vovvee® teviiiieiiiiiiiiinia
Colour with

Yellow ochro .......... Cenees serrestisnanes
Orange mincral .....vevvnvivennoneninns
GambOZE +ieverirnsiosnaisrsorsosssssnonnes

Perfume with

Oil of 1avender seueeeeressssensrevssasnnans
T 1155 1 PN
59 CHTAWAY  wouvessoncesesensssnsacscnns
o lemon  L......c.iiiiiie.

Oils of rosemary and thyme, of cach aurvueeres
Savon aux Fleurs d’Italie.
‘Whito tallow #0ap .e.ivuvnennn.. T

Perfume with

Oil of citronella vuvvvvivrerienrereaoionens
ys  GOTANIUIN oiivuine.iiivinens v annenens
B )

»» mint D N N R

Colour with
Brown ochre .....cveeeecseveescsascasccnes
Savon de Crimée.

White curd 80ap .. .eveevesenravececenennss
Pﬂlmﬂoap.--- R R R R Ry

Colour with

Vermilion .....ciievennninnnns. sesssssess
Brown ochre ........cceeeeecivnsnnssnnesnns
Ivorybhck R N S N Y R Y Y PN YT

Perfume W1th

Qils of thyme mint, and rosemary, of each ....
Ol OF IBVOBAET  vs v ererseris oottt

b ClOVEB siiiiiiiiienana.
Tincture of benzoin .....ivvvenn vevrinanes

Savon de Palme.

Palm 808P, . vvveecnnsessmrsciensirassanes
Hal®palm 808P vvueeverviivrersesviineiesne

Perfume with
Oil of bergamot ovveevaserssvesssrarces sane

ww ClOVEB . ... iiviiieiicriainnsnnannen

Jils of cinnamon andla.vender, of each....e00s

10 The.

1 oz.
1 19
5 drios,

15 0z.

b d.r’l’m.

2% 1

20 1bs.

13 oz.
”

2}6’;mi

2} ons.

. 16 lba,

t,

24 drms.
1 oz

L

1 oz.
2% drms,
1} drm.
1} oz.

10 Ibs.
10 ,,

2 ozs.

% oz.
1
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Violet 8oap. (Yellow.)

Yollcwcocoa-nutoil.....'........,1.......... 20 Ibs.
Palm-oil T R RCETITTITEY CITTPRIPRY 20 ,,

808 10y 86 36° B, vvvnnvernernpencerensss 26 3
Powdered orTis-root ....eeseesnssenisrsocees

To which are added the following perfumes :—

Oil of lemon  ....... R
p Thodium .....vev sveneniiiiiiciinees 2
B e irevensincacnraeeninis cosenr 2

» th ..
Tincture of musk +oovvvvrieriinieniennionss
Colour with cadmium yellow.

¢ Vanilla Soap. .

Lard, with vanilla. . ceuvvevesevoneeiervassss 30 1bs.
Cocoa-butter ..vevevevsiseerecinessssencess 10
Palm-oil o..iviiviiiiininneinenciasiaanenas 10
Caustic ley, 36° B..vveervsioneriasecesnsrons 26
Wax

SHAYCH © . v venrenseesenseenassssrnanennnes 2
Perfume with

Tincture of vanilla «vvevenerrerssssseeinaes 4028
» MUBK .. vivvuerncnnnnncceisnsnee 2 4
« 9 Ombcrgﬁﬂ vrrserresessess s 2 ”»

Oil of YOBB .vvvve cuvivisanonsenanvinnsnnes 304

Lard with vanilla is prepared by adding the vanilla to
the lard (1 oz. to the lb.), keeping it at a moderate heat
for some days, then straining, &ec.

Rose-Leaf Soap.

Rose pomade +. veviivviiiisrresteniieiaenseees 20 1bs.
Lard

...... ctreeana e arar e 20
Cocoa-nub 0il 4 vveerevrensieronensesroscernaese 10 4
White wax ....... Ceererertitraararrecinreernes 2 4

Soda 16y, 36° B. ....iiivrciririnrtcnonnccsiocess 20
Potashley, 30° B. .. .oivvevernrnrinsinssnenannss 12
Gum tragacanth.. .. viesvveiioniereninrnocessess 8

Perfume with

Oil Of 70868 susvaussssvrasniisnrenussonseesssses 2028,
gerugium................................02

:’, rhodium ...... lo’é.

py DEFBAMOb . se.uieeiieeiaiiiinsiiiineaes 2 0Z8.

.. cinnamon (Ceylon) .......v..vviisennrens 30

Colour with aniline fast red, a light pink.
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Savon 3 la Maréchale.
Lard, with musk .....e.ceveeresecnncoenecensss b0 IDE.

» amberette..‘})...........: ............. 10 ,,
Pomade (aux fleurs) ?cassia, jasmine,® and rose,
0f€aCh .vurueeiieiireniinrnnainessinenness 10 4,
Olive-oil vveueunnns. i iereeeseeiienrianesanas o 1lb.
White WaZ «vvoesesconeress veverensassrsasasess 21bs.
Gum tragacanth .., ,.iiiiveiiirieinsniniiniene 2y,
Caustic ley, 36° B..o..ovuu.. Cereseesasenetinnnas 28 ,,
Saponify carefully and colour with a little caramel (burnt
sugar).
"Lettuce Soap.
Lard, with lettuce ...v.ovevuvnns cisessessnsenass 201bs,
Cassia pomade ..... Cierrerreriereeneiaies veees 10,
Spermaceth vuveviiiisniineneniens P
Castor-0il. 4 e ssns vinneesennsassnrsasencnssass . ”
Palm-oil (bleached) ...ovvvvvvnnanen seerannsenes 10 4,
Caustic loy, 836° B. ...vveiviniiiiiiiiniinnens vees 26,
Gum tragacanth ...ivvviiaennans hesees R X
Perfume with
Oil of bergamot oo vusursveriavineneniiiines ces 6 oz8
w TRYMC .l Cerenes 2,
» valerian ............... Ceereenaaarans oo loz
B - S
Colour light green. *

The lard with lettuce is made by melting the lard with
its own weight of lettuce-leaves, keeping it at the melting-
point—about 90° F.—for some hours, or until the leaves
have parted with their colour and their juice. Then
steam oft' for use.

Ambergris Soap.

Grease rerfumed with ambergris und musk ., ...... 25 lbs.

Jusmine pomade .....eeeeieeieens senens 10 ,,
Rose ...vvveiinn 10 ,,
Gum tragacanth, . . 3 ozs

Caustic soda ley, 33° B, TR Y5 ™

‘Colour light brown with caramel.

This soap is made of select materials by the cold pro-
cess, and after being made is allowed a fow days to dry
before melting. The musk and ambergris have to be

added to the grease some weeks before, frequently melting
and stirring.
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Elder-flower Soap.

Halfepalm 808D ..ovevnenvennnnns vessssecesss 100 1bs
Doxtrine ...v..eevuen B FYTR TSRS S
Perfume with
Oil of bergamot ............... Ceereieesienane 8 ozs.
» lavender.........iiiiiiiiiiiiiiiiienae . 2,
w thyme ........oiiiiiiiiiiiid v, . 2,
. cloves . P 1 oz.
y cassia.... . »
» almonds............... AP cerraas e T om»
Colour light green.
Lemon Soap.
WHhIte 80aD. cvvvvivievesevrsnenensversssnensns . 50 Ibs.
Starch.....oovvvuennn Ceeeiitieeiieeseens »»

Perfume with

Oil of lemon ..... 4 ozs.
» borgamot... 2,
s 1OMON-Brass .....vvevvviieiiininnanes cee 2,
9y ClOVEB .u.iiiivriieienniensnesrnonncnnnnas 1 oz.
Colour light yellow with cadmium yellow.
Orange Soap.
White BoAD cvvvvvrnrronrenenecsssnasennees veee 50 1bs.
. Starch......... v eecenetteanersesaaseonnssnnan 2,
Perfume with
Oil of orange-peel ....ovvuvveeeeninerinienanns 8 ozs.
» cCinnamon .. % oz.
y thyme........ 2 ozs.
Colour dark yellow wi
/" Glycerine Soap.
Tallow (mutton)...... Srarsssssusenasrsernannne 44 lbs,
Cocoa-nut 0ilsessesviee i ieninirieeeannens oo 44,
Castor-0il uuiivnennennneneerrnerrnnnnninnns .22,
Glycerine (Pure) c.v..eeveeeveneceennesnsnnesnns 22
Caustic ley, 40°B. .....ocvnviiiiiennnen eeeeee 21,
Aleoholy 96%.00ueeeniiienennncererenans ieeeree 484,
Water.eoeeeenens Ceveraierecretsaareane ceeene . 99,

Melt the grease at 104° F., and add the alkali by slow
degrees, keeping the heat low to prevent evaporation, and
stir constantly: When the ley has become absorbed, after
three or four hours’ stirring add the alcohol, which should
be warmed ; stir till it becomes clear, then add the glyce-
rine, and when mixed, the water and perfume: turn into
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the frame, pouring slowly. Hhis soap, if carcfully made,
is a very superior onc.—Cristidni. .

The same author givis the followipg formulwe for pre-
paring white Castile soap, with or without olive-oil :—

LoOlive-oil Loooiiiiiiiiiii i iiiiiiieianee 40 part
GroundBUet. . oo i vt ie et eiieanns 30,
Tallow.......... PR . 30 o,

2. 0live-oil L..iouriii i .80,
5 30 .,
Palmnutoiloooeenennen ciiivicninnnes oo, . 40,

3. Olive-oil ..... P 1| B
Cotton-geed oil O 1| BN
Tallow-oil......... Ceeeeaeaes PN 40 ,,

4. Palm-oil (bleached)...........ooiiiiilil 50 ,,
Sesame-oil........... RN Coe e 200,
Tallow ... vt s 30,

Savonnettes, or Washballs.—These may be made from
auy of themilder toilet soaps, or from the subjoined formulze.
The spherical form is given by ng the soap in
moulds, or by first forming them~#ffto balls with the hand,
and when quite dry and hard terning them in a lathe.
According to Mr. Beasley, - they are formed into spherical
balls by taking a mass of the prepared soap in the left.
band, and a conical drinking-glass with rather thin
edges* in the right. DBy turning the glass and ball of
soap in every direction the rounded form is soon given;
when dry, the surface is scraped, to render it more smooth
and even.” .

Washballs are sometimes made with the addition of
powdcred starch or farina, and sometimes sand. Having
but a compgratively limited sale, they are usually pre-
pared in smfﬁl quantities.

Violet Washballs,

Palm-oil 808D . ..o iiiiii e nriirieieniaeas . 41bs
Farina (starch)............... Creerieeraanes e 2,
Fine powdered orris ......ovvuiiiiiiiiiiinn.an, 11b.

Cut the_soap into fine shdvings and melt over a hot
water-bath, adding a small quantity of water. Then add
the farina and incorporate it well by stirring. Lastly,
add the orris powder, and mix well.

* A brass tool is commonly used for this purpose.
M
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Honey Savonnettes.

Firest yellow 80ap...vevvvennn... B B 1 18
Palm-oil soap....... Cereas N o 1lb

«

Melt and then add

0il of verbena, rose, geranium, or ginger-grass .,, 10z,
Oil of rosemary .........ooevene.n e rereanaanens +n
Savonnettes of Sweet Herbs.—Meclt 12 1bs. of white

curd soap, and then add the following mixture of essential
oils :—

Oils of lemon and bergamot, of cach........ovvv.s 4078,
» thyme, lavender, wild thyme, myrtle, and
marjoram, of each..............ovuet . Yoz
,, mint, sage, and wormwood, of cach........ 3
”» fennel ..... cetrssersasen teerasne seersenn 2 oz8.

Savonnettes of Camphor.

White curd soap...... e B B | 8
Melt, with the addition of a little water, and then add

Spermaceti...ovu.ea N Ceriaraieeaens 4 oz8.

Camphor (cut small) ...oooviiiiiiiiiiiiiiin 2,

These ave first to be melted together, and then added to
the liquid soap.

Savonnettes of Neroli.

Melted curd soap............ tievenansnaanesees 121bs
O11is POWdeT . vee oo vvviv i e 11h.
Orangc powder 3 o78.
Oilofmeroli........oovvviiviiin e, 12 drms.

Essences of musk and ambergris, of each ......... 4 ozs.
Savonnettes & la Vanille. s
‘White curd 80ap ...oovviiviiinines ceevarennses 121bs

Melt, with a little water, and then add the following
mixture :--

Tincture of vanilla ....... 0 .ovveiiiniinnn. .. 4 ozs.
Balsam Y Tolu,...............0.ls. .

. Perm... .ot i e .
Tincture of cinnamon .. ................ veveens  loz.
Oilofeloves...........0covevninens veveesae, € 2drms,

Tinctures »f musk and amber, of each............ 1o0z.
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Marbled Savonnettes.—These may be formed as fol-
lows :—For red, cut white curtl soap into small squares,
and roll these in powdeked dole or rouge, then press them
strongly with the hands into balls, taking care to mix the
colour as little as possible. For &lue, roll the picces of
soap in powder blue, and then treat them as above. For
green, roll the cakes ol soap in a mixture of yellow ochre
and powder blue. By varying the colour of the powdcr
savonnettes of any shade or eolour may be produced.

A very pleasing and real marbled appearance may be
given to soaps in this way: Melt in one vessel any
required quantity of white curd soap, adding a little water.
When thoroughly melted put a small quantity of the
soap in a separate vessel, previously warmed, and add to
it a sufficient quantity of ultramarive, vermilion, or any
other colour (previously mixed with a little water), to
stain the soap. Now add the coloured to the white soap,
and stir round and round in one direction only until the
coloured soap has formed a series of circular veins in the
mass. Care must be taken to do this slowly, so that the
coloured soap may merely streak the white soap.  Allow
the soap to ccol, when it may be scooped out in small’®
lumps with a half-round and bright trowel, and these
marbled lumps may then be fashioned into balls or
tablets according to requirement. If preferred, the
marbled soap may be carefully put into a frame while
hot, but this must be done cautiously, so as not to mir the
colour with the white ground. The required perfumes
should be added to the white soap before the coloured
soap is introduced. '

Savonnettes an Miel (Honey Savonnettes).

‘White curd soap (melted) ................ .. 1lb.
Honey..oooovveviiiiiiiin i, e 1,,
Essential oil of any kind required ... 2 ozs
Rose-water ......o.ovvun.n, Mrereiare e 2.,

Add the'honey to the melted soap, then add the rose-
water, and lastly the perfume.

Floating Savonnettes may be made by adding a little
water to any of the perfumed soaps in a melted state, and
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briskly stirring the mass, so as to mix or beat air into
the soap. This agitation should be kept up until the
mass is at least doubled in volum...

Sand-Balls are made by incorporating with melted and
perfumed soap certain proportions of fine river sand.
About one-third sand to two-thirds soap is a fair propor-
tion. The sand, however, shouldbe passed through a fine
sieve before using. Sometimes finely-powdered pumice is
substituted for the sand.



CHAPTER XX.

SOFT TOILET S04PS.

Naples Soap, or Almound Cream.—French Method.—White Soft Toilet
Soap.— Powdered Soaps.—Shaving Paste.- -Kssence of Soap.—Essence
de Savon Vienne.—Essence de Savon Corinthe.—Transparent Soap.

Tur alkalie base of these soaps is potash, and the fatty
matter generally used is good hog’s lard, though some-
times cocou-nut oil is introduced to promote the lathering
properties of the soap. This latter oil, however, should
be used sparingly, since it invariably leaves a disagreable
odour on the skin after washing—a serious objection in
toilet soaps.

Naples Soap, or Almond Cream.—This elegant pre<
paration, which has been much used as s shaving soap,
1s prepared as follows:—A potash ley, marking 36° B.,
is first prepared. Now take 20 lbs. of clarified hog’s lard,
and place this in a small copper jacket-pan or other con-
venient vessel, and apply gentle heat, stirring continually
with a wooden stirrer.  When the lard 1s about half
melted, but free from lumps, add 5 lbs., by weight, of the
potash ley, €nd continue the agitation and also the same
degree of temperature, when, after an hour or so, soap
granules will have deposited at the bottom of the pan, while
a layer of unsaponified fat will float on the surface. Another
5 lbs. of the same ley must now be added and the mixture
stirred, when the granules and oil will disappear, and the
mass assutne the form of a paste. The heat and occasional
stirring must be kept up for about four hours, by which
time the, mass will become a stiff paste, when it requires
to be beaten lightly. The heat should then be withdrawn,
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and the pan closely covered over, so that the cooling may
be very gradual and slow.

‘When quite cold, the soap is te be put into a marble
mortar and well pounded with a wooden pestle, by which
process the separated particles become united, and a per-
fectly homogeneous paste formed, which hes a beautiful
pearly lustre; hence it is sometimes called pear! soap.
This preparation is usually perfumed with oil of bitter
almonds ; hence 1t 1s also called almond cream.

French Method.—Fifty pounds of hog’slard and 10 Ibs.
of cocoa-nut oil are placed in a steam-jacket pan, and
melted ; 50 Ibs. of potash ley marking 20° or 21° B. are
then added gradually, with constant stirring, and the
heat of the mass is to be kept at from 140° to 158°. After
a while the mass thickens, by the evaporation of the
water from the ley ; if a tendency to separation of the fatty
matter is exhibited, the heat must be lowered, and if
necessary, a little stronger ley added until saponifi-
cation is complete, which generally occupies about four
hours. To finish the operation, 30 Ibs. of potash loy at 36° B.
must now be added, with continual stirring, and care
taust be taken to keep the heat below the boiling-point
of water.  When the paste has become quite stiff, the
steam is to be turned off, and the paste allowed to cool
down, after which it is put into stone jars for future usc.
To convert this into pear! svap it is pounded in a marble
mortar, a few pounds at a time; from 13 to 2 drachms of
oil of bitter almonds being added for cach pound of soap.
When the soap is required to be of a delicate rose colour,
from 15 to 80 grains of vermilion to each poand of soap
must be udded, and well incorporated by the pestle and
mortar,

Although the oil of bitter almonds is principally used
as u perfume for these soap creams, as they are called,
other fragrant substances are‘occasionally employed. For
cxample, Créme Amébroisie is perfumed with liquid storax
and benzoin, and Créme de Cacao Mousseuse with oil of
cacao. ’ ¢

White Soft Toilet Soap.—Cristiani gives the following



SOFI TOILET SOAPS. 167

directions for making a white soft toilet soap:—Melt in
u sheet-iron kettle, of a capality of about 50, gallons,
50 1bs. of white fut andy 13 lbs. of cocoa-oil. When the
fatty matters arc entircly melted, add 50 lbs. of potash
ley at 20° or 21° B. Stir all the time, so as to aid the
saponification,sthe temperature being kept at from 140° to
150° ¥. Under the iafluence of heat and stirring the
aqueous part of the ley evaporates and the mixture
acquires a thicker consistency. Sometimes it happens
that a part of the fatty matter separates. This is produced
especially where the temperature of the mixture is raised
near the boiling-point, because at that temperature con-
centrated leys have little aflinity for fatty substances.
This effect may also be produced by the insufficiency of
alkali in the mixture. In the first case the homogeneity
1s re-cstablished by moderating the action of the heat, and
in the other by pouring into the kettle a portion of strong
ley nccessary to complete the saporification. The first
stage of the operation lasts about four howrs. To obtain a
perteet soap, add 10 Ibs. of potash ley at 16° B., and be
careful to keep the mivture very uniform by continual
stirring. Keep the temperature below the boiling-point, *
and as much as possible between 140~ and 150° ¥.

The saponification isfinished when the paste has acquired
a very thick consistency. At this point turn off the steam.

Many perfuraers prepare this soap in iron kettles with
a double bottom, heated by steam ; some use silver kettles,
which are preferable, because in them the soap will retain
its whiteuess. The engraving Fig. 26 represents a jacket
or kettle with a double bottom, heated by stcam. This
kettle is of tinned copper, and may be also used to purify
tallow and greases. The operation lasts in all from seven to
eight hours. When the soap is entirely cooled down, pour
it into large stone jars, in which it is kept for use. Soft
soap, as obgained by the saponlfication of fatty matters by
potash, has not that bright nacreous (pearly) appearance
required for the toilet. To obtain it in this state it is

ground im a marble mortar and aromatised with oil of
bitter almonds.
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Powdered Soaps.—All hard soaps may be reduced to a
fine powder, when perfectly dry, by trituration with a
pestle and mortar, but the operatin 18 generally confined
to cosmetic soaps for shaving or other toilet purposes.
The soap, being previously perfumed in the usual way,
is cut into thin shavings, and these are laid npon sheets of
paper and placed in the drying-goom, or dried in any
convenient way. As soon as the shavings become brittle
they are in a condition for powdering. Small quantities
at a time should be carefully reduced to a powder in a
mortar, and the powder afterwards passed through a fine
sieve, the fine powder being placed in a jar and kept well
covered. All coarser particles retained by the sicve
should then be pulverised and sifted as before, until the
entire quantity is reduced to a powder fine enough to pass
through the sieve.

Although it is better to colour the soap in the ordinary
way before powdering it, the colouring matter may, 1f
preferred, be introduced into the mortar when the soap is
about hulf reduced to powder, and then worked up with
the soap until thoroughly incorporated. For rose-colour,
‘about one drachm of vermilion to cach pound of soap
should be used. For yellow, fromn one to two drachms of
finely-powdered gamboge. Other shades of colour, how-
ever, may be given if desired.

Powdered soaps, named after their respective perfumes,
are much estcemed as shaving soaps by the fastidious;
and perhaps the so-called rose soap, perfumed with oil of
rose and tinted by vermilion, may be considered one of the
most delicate preparations, provided that it htes been made
from a good white tallow soap free from cocoa-nut oil.

Shaving Paste.—This popular cosmetic may be pre-
pared in various ways, but the following formule may
be taken as representing the mode of manufacture : 1. Take
Naples soap, 11b.; Castile ot Marseilles soap, 3 1b.; honey,
11b.; essence’of ambergris, oils of cassia und nutmeg, of
cach 20 to 30 drops. Mix these ingredicents well together
in a mortar, adding a little rose-water, until a perfectly
homogeneous paste 18 formed. 2. Take of white or virgin
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wax, spermaceti, and almond 011 of each 2 0zs.; melt over

wutcx-bath aud then sdd 3 ozs. of Windsor §oap pre-
\1()h31y worked up into 'y paste with a little rdse-water.
Mix all well together and place in a jar, which should be
kept well covered. 3. White soft soap, 12 ounces ; sper-
maceti and olive-oil, of each 14 oz. Melt these ingredients
all together, and stir ui.til the mass is nearly cold ; per-
fume with any essential oil, or a mixture of perfumes,
uccording 1o taste.

Essence of Soap.—Under this title various prepara-
tions arc made ; but they are all solutions of soap in warm
uleohol, with, generally, the addition of a small quantity
of potash. Soaps made from vegetable oils are preferred,
because they remain clear and llqmd when cold, whereas
those prepared from animal fats become solid in cooling.
Dussance gives the following formula for preparing this

soup i —
White Marooilles 804D cvs vevviennnsas eeeenes 6} o073,
Aleohinl at 85 1 quart.
Potshe e e 6 drms,

Cut the soap into fine shavings, and put them into a
bottle holding ubout half-a-gallon (a “ Winchester” bottle «
would suit admirably) ; add the alcohol and potash, and
heat gently, without boiling, over a water-bath ; stir with
a glass rod. When the solution is complete, take it out
of the water-bath, and add the essences. A very sweet
perfume may be given to this preparation by adding to
i—

Uil of geranium ..oiiiiiiiiiiiiiiiiiienns veree 1 drm,
” vexbcn.t .................................. 2} drms.
To colour yellow, add 2% drachms of saffron.

This essence contmues limpid at the ordinary tempera-
ture. To use it, pour a little into half a tumbler of water
and stir qulckly

Essence de Savon Vienne.

White 8081 .. vevsei i eiiieeeiaan s S 0z8.
Carbonate of polush ...........oooiis ool 1 drm.
Alcohol 6 95° .00 uiieen i it 18 ozs
Lavender-Wattr .ouueieeeeriarneerenanriannnnas 6 ,,

Digest and filter.
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Essence de Savon Corionthe.

Dry white 80ap ....vvvvviin vttt . 10 ozs,
Alcokol at 80" ... ... ool | (A veee. 1quart.
Potash... ... e 2 ozs.
Essential oil .. ..ooovviiiiiiiiiiiiiiiian, voo & few drops,

Digest as before.

Any perfumed toilet soap may, be converted into an
“cssence,” but doubtless the wlite Castile soap would
form the most elegant preparation, besides being the most

. smollient.

Transparent Soap.—Soap, when perfectly dry, is readily
soluble in warm alcohol, and advantage is taken of this
chemical fact in the manufacture of Transpersit Soap—
perhaps the most elegant form which this substance is
capuble of assuming.

‘T'o prepare transparent soap, cither tallow, almond, or
soft soaps may be used, but in either case the soap must
be rendered perfectly free from water. The soap is first
cut into thin slices or shavings, and thesc are then dried
over a water-bath, or by hot air.  LEqual parts by weight
of the dried soap and recfified spirit are put into a still,
heated by a water-bath.,  Only moderate heat is applied,
otherwise the spirit would pass over without dissolving the
soap. 1t iy sometimes the practice to powder the soap in
a mortar after drying before treating it with the spirit,
by which it becomes more readily dissohed. If it is
desired to colour the soap, any colouring matter soluble in
alcohol may be employed, and it is best to colour the spirit
before adding it to the soap.

When the soap is completely dissolved, it is allowed to
rest for un hour or more, according to the quantity, after
which the clear and transparent liquid is put into the
frames, in which it will solidify on cooling, When cold
the sorp is cut into picces of any required size, and these
are moulded in the same way as other toilet soaps. The
soap does not; however, acquire its characteristic trans-
parency until after it has been exposed to dry air for a
congiderable time. To colour the soap red, a strong tincturc
of archil muy be used, and for yellow turmeric may be
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amployed. Any of the aniline colours, however, may be
used for tinting the transparent soap, and are, md?ed well
suited to this purpose. °*

Resin soaps are considered very suitable for mal\mg
these soups, and the presence of a fair proportion of resin
undoubtedly favours the transparency and beauty of
the substance. °

Although transparent soaps are exceedingly pleasing
to the cye, they do mnot possess the active detergent
powers of ordinary soap,



CHAPTER XXI.

MEDICATED SUAPS.

Sir H. Marsh’s Sulphur Soap.—Mercurial Soap.—Medicinal Soft Soap. —
Antimonial Soap. — Carbolic Acid Soap.—Medicated Tar Soap.—T'ooth
Soup.— Liquid Glycerine Soap.—Bordhardt's Herb Soap.—Arsenical
Soap.—Soap for Washing Dogs.—Turpentine Soap.—Tar Soap.—
Black Soap.— Vurious Substancesintroduced into Manufactured Soups.

Many different substances have been introduced into
soap for the relief or cure of cutancous affections and for
other purposes, amongst which may be mentioned the
following :—

Sir H. Marsh’s Suiphur Soap.—White soap 2 ozs.
and sublimed sulphur } oz. are triturated in a mortar,
with 1 or 2 fluid drachms of rectified spirit, until a
smooth paste is formed. The spirit should be first
coloured strongly with alkanet root. A few drops of
otto of roses are added to give the soap an agreeable
fragrance.

Mercurial Soap is made from powdered Castile soap
4 ozs., corrosive sublimate 1 drachm, dissolved in rectified
spirit 1 fluid oz. These ingredients are t6"be thoroughly
mixed in a Wedgwood mortar.

Medicinal Soft Soap is made from pure olive-oil saponi-
fied with a caustic ley made from pure potash. The ley
is added gradually and cautiously to the oil during the
boiling, and the greatest ¢are taken to avoid an excess of
alkali. When the mass assumes a transparent and gela-
tinous appearance, the addition of ley is stopped. TlLe
boiling is continued until the soap has acquired the proper
consistence.
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Antimonial Soap.—Pure Castile soap (white) in powder
1} oz, golden sulphuret of ahtimony 2 drachms, solu-
tion of caustic potassa 6-drachms. Dissolve thesulphuret
in the potash and add to the soap; ‘then triturate in a
mortar until a stiff paste is formed. It should have a
greyish-white, colour.

Carbolic AcidSoap. oAs a powerful antiseptic, carbolic
acid had long been known, but it was not until the lute
Dr. Crace-Calvert had developed its manufacture upon an
extensive scale that its usefulness could be fully taken
advantage of. Since then, however, its employment as &
disinfectant and dcodoriser has become universal, and its
incorporation with soap, which has taken the name of
Carbolic Soap, has been very extensive. Indeed, this
article has now become a necessary and useful article of
commerce. About 2 per cent. of carbolic acid is added
to soap in a melied state, and thoroughly incorporated by
crutching. It is then put info a frame, and when cold is
cut into squarces and moulded in the same way as ordinary
fancy soops, or, for more extensive use, it may be formed
into bars of the ordinury size. Carbolic soup may be
prepared from the following :— ‘

Talf-palm soup......c.coviiiiiins cininene, 20 1bs.
Starch. ..o 11b.
Carbolic acid, in crystals......oovoiiiiin. . 1 oz.
Oilof lavender...o.ovv i 2 oz3.
b ClOVES Lo e 1 oz,
Medicated Tar Soap.
Cocoa-nut 0ili,.ovve v e 20 1bs.
Al OW. ettt s e e s 10 ,,
Juniper tar...... e e teaa e 5
Boda 16y, ®O° B ... 15 ,,
Tooth Soap. + .
Tullow 808P .0 e vavaree i s . 20 1bs.
Pumic) powdex, (finely sifted) ..........oooviieis 3 1b
Prepared chalk...o.o.oooooiiaa s, R . 21ba
Starch ...o.ovvvineniiniin... e . b
Liquid @lycerine Soap is thus made:— *
Oleic acid ........ e e . 18718
Cocoa-nut oil (best) ........... e civeees 83,

Potase ley 80° B. " uveviiviviviisenerinnnennns 14
» Glycering....p.uvveviin s ceeee 10
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The ingredients are saponified at a gentle heat, and
sufficient alcohol at 95° allded to make the soap clear.
BordBardt’s Herb Soap. | °

Olive-0il BOAD vt vu i e i e 30 Ibs,
Palm-oil goap .. ... i e 20 ,,
Dextrine oo veiieci e it e e 2 4
Perfume with "
Oil of rosemary .. ..ovvvvvuninninnn, v 2 ozs.
o Javender.. . .. L. Lo e 14 oz.
»othymeo .. o0 oo 15,
» Bage..... 1,
»  moagnolia . 1,
»  Deppermint 1,
Colour blue.

Arsenical Soap is used by bird and animal stuffers to
*preserve the skins from the attacks of insects. It is
prepared by the following formula:—White soap, arsenious
acid, and lime slacked by air, of cach 4 ozs.; carbonato
of soda, 12 ozs.; powdered camphor, # oz. The whole of
these ingredicnts are worked up into a paste, with pestle
and mortar, a small quantity of water being added during
the mixing.

A Soap for Washing Dogs and other animals is some-
timesmade by mixing Stockholm tar (wood tar) with melted
soap. The tar should first be dissolved in pyroxylic
spirit (wood naphtha).

Turpentine Soap, or Starkcy’s Soap, is prepared as
follows :—Take of Venice turpentine, oil of turpentine,
and carbonate of potash, of each equal parts; place these
in a mortar (previously warmed), and triturate them
together, adding a little water, until a hommegeneous mass
is formed ; put it into a paper mould, and after a few days
cut the soap into slices, and keep them in a well-stoppered
bottle.

Tar Soap is made from soap cut into shavings, 2 parts ;
tar, 1 part; and liquor of potassa, 2 parts; the whole being
intimately thixed in a mortar. y

Black Soap, or Farrier’s Soap, is a coarse kind of soft
soup, made from fish oils and caustic potash ; sometimes
tar is added. DBesides the substances above named, iodine,
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bromine, creosote, and many other chemical substances

have becn employed for making what are sometimes

termed skin soaps, but, they ave all prepared mudh in the
-

- . o
same way as above indicated.

Various Substances introduced into Manufactured
Soaps.—The following percentages of foreign substances
which are added to marpfactured soaps are thus given by
Cristiani * : —

Tannin saap, 3 per cent. of tannic acid.

Salicylic soup, 2 per cent. of salicyhe acid.

Disinfectant soap, carbolic acid, about 2 per cent.

Lhymol soap, 3 to b per cent. of thymol.

Croton-0il soap, 2 per cent. of croton=oil.

Benzoic soap, 2 per cent. of benzoie acid.

Castor-0il soap, 20 per cent. of castor-oil with other fats.

Ietroleum soap, 20 per cent. of petroleum-oil added to the other fats
before saponification.

Lavaffin soap. The wax is added to the amount of 10 per cent to the
fats before saponification.

Creasote soap, 2 par cent. of creosote.

dodine soup, 2 por coat. of iodine.

Durpentine soap, 5 per cent. of o'l of turpentine.

Borox toulet soap, 10 per cent. finely powdered borax.

Meveural soap, 6 per cent. of mercurial omtment.

Diash moss seap, & per cent. of Irish moss dissolved in a snitable
quantity of water and straincds

Bran soap, 10 per cent. of hran.

Cornmeal soap, 10 to 20 per cent. of maizce-flour.

Oatmenl soap, 10 to 20 per cent. of oatmeal.

Camphor ice soap, 5 per cent. of camphor added to cold cream soap
would bo very suitable.

Wazx soap, 10 per cent. of wax added to soap. [t has some good and
useful properties.

= % Technical Treatise on Svap and Candles.”
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MISCELLANEOUS S0APS.

Soap to be used in Cloth Manufactories.—White Cocoa-nut Oil Soap.—
Dresden Palm Soap.—Altenburge’s Resin Soap.—Ox-gall Soap.—
Scouring Balls.—Borax Soft Soup.—Borax Soap-Powder.—ILondon
Soap-Powder.

Soap to be used in Cloth Manufactories, &e.—Kiirten

makes the following interesting observations on the pre-

paration of soaps to be used for milling and other similar
purposes,* which will assist in guiding the soap-maker
who may not be fully acquainted with the requirements
of the cloth-scourers. ‘““In preparing all soaps intended
for the use of the above-mentioned establishments, great
care is indispensably neccessary in giving the ley its
preper proportion of strength, for if the ley be too weak
the stuffs cannot be properly cleansed, and also a greasy
matter is communicated to them which in every casc is
very injurious; on the other hand, if the ley is too strong
in the soap, the stuffs are scoured too much, and retain
always a dry stiffness which should be specially avoided.

‘When the cloth is scoured or milled it is a 1ule to use

soap of a quality corresponding with that of the stufls,

for it is proved by experience that a cloth ghich is really

good, and which is called stout cloth, must be milled a

longer time than a zephyr or light stuff for pantaloons,

which only require to be washed, else they would loose
the elasticity which is indispensable to them.

“In executing an order.for soap for milling, the maker
should direet his attention to ascertain wheiher the pro-
cess of milling was according to the ancient manner by
stocks or the new method by cylinders. By the first

@ « Art of Manufacturing Soap.”” By Philip Kiirten.
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method the milling requires longer time and the em-
ployment of a soap which does ‘not dissolve too quickly,
whilst by the latter method a soap is wanted whfich does
not congeal too quickly. Among the seaps whigh do not
dissolve quickly we reckon those which are prepared {rom
tallow or palm-oil with soda ley, from which 1t is after-
wards separated. A soap which dissolves the quickest is
that which has been botled from olive-oil, with an addi-
tion of tallow, then some olein soap; in a word, the
genuine soap. It is, however, true that green or brown
soap always dissolves quickest; nevertheless it is not fit
for milling heavy cloth with the stocks, because on that
account they do mnot thicken sufficiently. Although the
manufacturers of cloth will not casily decide on using any
other sort of soap, yet the soap-boiler should not be led
away by the opinion that every maker of the same article
can make use of the same sort of soap, because, as we have
already observed, not only the different qualities of cloth
and the method employed in their manufacture should
be taken into consideration, but alse the different pro-
perties of the water used. It is, therefore, the duty of
cvery soap-boiler to supply each manufacturer with the
kind of soap which, in that manufacturer’s own opinion, is
the best adapted for his purpose and for the quality of
his material. We will for that reason more fully describe
the preparation of the different sorts of soap.

“ Hard and Unsalted Soap for ﬂfi/ll)ing Cloths of
Superior quality.~This kind of soap is made either of
tallow or cocoa-nut oil, or whitened palm-oil with an
addition of cogoa-nut oil, and in the following manner :—
The palm-oil or the tallow should be boiled into a firm-
grained soap with a caustic soda ley,* which is added till
the soap shows a strong grain and bears a good pressure
of the hand, and the sample shows a sufficient firmness
when cool, and when the ley, which still remains un-
salted in the soap, leaves a sharpish taste on-the tongue.
We have then a soap, it is true, but it is not fit for
milling, because it does not yet possess a sufficient scouring

¢ Mr. Kiirten is in error in recommending soda soaps for these purposes.
N
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quality, therefore will not cleanse the cloth from its dirt,

gluc, and grease. To give the soap the necessary power
to effect] that purpose an addition of cocoa-nut oil is
requisite,sand for® that reason’ the unsalted ley which

remains in the soap must be got rid of, and the soap

poured again into the boiler, but without.any ley. For

every 100 lbs. of palm-oil or tallow used for this soap

25 1bs. of cocoa-nut 0il must be added, which is mixed with

the soap when cold in small quantities, or, which is more

advisable, when in a state of solution, and then made to

boil afresh. When itis intended to make a soap of a

superior quality and to diminish the ley, in order to

saponify cocoa-nut oil a caustic ley of soda of 28° or 30°

is required.  The ley is added till the soap has acquired a

fOOd firmness, and, when tried, a taste rather strong ol

ey remains on the tongue. As soon as this is found,

then the soap must be aﬁowed to boil for half an hour to

ascortain whether the same taste yet remains; if not, a

little more ley must be added till the taste returns.

When the soap is not yet separated from the ley, to eflect

that purpose some salt must be used, and continued till

the soap on the spatula separates from the ley. The soap

will remain some hours in the boiler to ccol, and be after-

wards poured into the frame. When it is desired to

obtain a larger produce, although with the conviction that

the quality will not be so good, instead of a ley at 28° or

30° for the saturation of the cocoa-nut oil, one 22° to 24°

must be used, and the soap poured into the frame in the
state of paste, and not unsalted ; but in this case care must
be taken that the soap is not brought to a kigher degree-
of heat than 25° Réaumur (152°), otherwise the soap
from the cocoa-nut oil would stick to the bottom of the
boiler.”

White Cocoa-nut Oil SBoap.—Cristiani gives the fol-
lowing directions for making this soap in a simple and
quick way :—To prepare 100 Ibs. of this soap, introduce
into a kettle* holding from 200 to 250 gallons, 200 Ibs.

¥ The term ‘‘kettle” is generally used in America in preference to
s0ap-pan or copper. .
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of pure white cocoa-nut oil ; afterwards add 200 Ibs. of
colourless and perfectly limpid ley at 30° All being
ready, heat the kettle, and to accelerate the condbination
of the substances stir well from time to time. ¥Under the
influence of the heat the material, which was at first in
the form of grains, softens and becomes liquid. Continue
the heat gently and grudually until the combination of
the oil and alkali is etfected, which generally takes place
when the ebullition begins. When properly made, the soap
has the appearance ot a fluid, homogencous, and syrupy
paste of an amber-white colour. It is useless to boil 1t;
stop off the heat, and run the soap into the frames. If,
when the mixture begins to boil, a certain quantity of
oil swims on the surfacc of the paste, it may be com-
bined with the saponified mass by adding 10 1bs. to 12 1bs.
of cocoa-nut oil soap; or, the same result may be obtained
by adding from 2 to 2! gullons of purc water. After
stirring a few minutes the homogeueity of the soap is re-
established and the combination perfected. The heat is
then withdrawn, and the soup transferred to the irames as
usual.  After five or six days the soap is firm enough to
cut. By the above process the scap is very white, does not
contain any excess of alkali or oil, and may be employed
for toilet uses. From the quantitics given from 396 to
400 Ibs. of soap are obtuined, uccording to the quantity
of water added. The operation lasts about one hour.
Dresden Palm Soap.

C0e0a-IUE OLl. . .\ v veteinaenareerrrrarnenes 8,520 1bs,
Palm-oil (crude) ....ooovvveiiinn i 1,100 ,,
ReSIN o v iie i e i 880 ,,
Soda ley, 28% ... it 353 ,,

Melt together the fats and saponify the resin separately,
taking care to add the resin soap before it becomes too
thick to stir.

Altenburge’s Resin Soap. .

Cocoa-tut 0il v..vvtvrer e - 220 1Ds.
Resin oovvvinneinnnnns, e e 220 ,
Soda ley, 28° B...... e seeteeteiertenaees o297,

Make By the cold process, aud cut with a salt ley of
24° B. before framirg,
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Ox-gall Soap. .

Purified 0X-gall .vevesvsnsierennsseenaseessass 1 part
Whi‘c CUT BOAP +uvvvvernernneenneennes vee.. 2 parts.

“The soa) is cut fnto shavings and melted in the ox-gall
at a moderate heat, evaporating until of proper consistency.
The ox-gall is prepared by boiling it with 10 to 12 parts

of wood spirit and straining. ‘
Scouring-Balls.
White curd B0ap...ovavesnviieienennns ver 3510s. 2 0z8.
Pewrlash ooioiiiiiniiiiin i 6, 6,
Oil of Jumipor..ooovvivineniinii e onn 3, 3,
Mix together, having previously added a little water to

the soap and pearlash to dissolve them by a modcrate
heat; add the ol of juniper and mould into balls.
Borax Soft Soap.
White fats.........c.ovvunen 100 Ibs.

Soda ley, 15° B. ............ 100 ,
Potash ey, 10° Booooo. oo, e 60 ,,
Solution of borax, 10° B. .......c.oot cieae. 15 ,,

The soda ley is added to the meclted grease and heated
till it forms a clear liquid or is combined, when the potash
ley and borax solution are added. It should be a semi-
*solid translucent paste, and is usually sold in quart cans.

Borax Soap-powder.

Curd soap in powder. . ... Cereeaiaes
Sodaash ..o,

Silicato of soda vuvvvviinen L
Borax, erude ... .oviii .

Each ingredient is thoroughly dried and all mixed
together by sifiing,

London Soap-powder.

Yellow 604D v vt ivivvannnnn tessseransss® 6 parts.
Sodis erystals ..o 3
Pearlash ..o . 1} part.
Sulphato of soda............ F N li‘ »
Talm-oil. .....ooiiiiiiiee, T 1

Thesc ingredients are combined as well as possible
without any water, and they are spread out to dry and
then ground fnto a coarse powder. Thus in ‘an infinite
degree can the variety of soap-powders be multiplied.
They are adapted for hard waters, as their excess of alkali

neutralises the lime.—Cristiani. )
¢
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MISCELLANEOUS PROCESSES.

Jennings’s DProcesses. — Levat’s  Process.—-Violet’s Palm-oil  Soap.—
Hawpel's Shaving Soap.—Muarriott’s Process.—Sawdust in Soup.
—Lewis's Process.—Borax Soap.— Camphor and Ammonia Soaps.
—Mackav and Seller’s Process.——Petrolcum Soap: Bastet's Pro-
cess.—DBesson and Remy’s Process.—Tardani 8 Process.—Iulf-resin
Soap.—I'ayne's Process. —Bankmann’s I’rocess.—dJoyes’s Process.—
Varicas's Process. -Lorbury's Process.—Cleaver's Terebens Soup.—
Scharr's Ligaid Soap.—DBichford's Process.—Marking Soaps.

Ararr from the ordinary, or, if we may say so, recognised
soaps, innumerabic patents have been taken out from time
to time for various ‘“improvements,” modifications, or
additions, the merits of which may easily be determined
by a smail trial when the new process does not, which is'
too frequently the case, bear the brand of absurdity “on
the very face of it.”” The following abstracts from a few
of the patent specifications will enable the reader to form
his own judgment as to whether any of the processcs
described in brief will be worth a further acquaintance,
in which case he will naturally obtain a copy of the
specification, and if necessary, put himself in communica-
tion with the patentee, provided, of course, that such
patent is in full force.

Jennings’s Processes.—1. Combinc 1,000 1bs. of stearic
or margaric acids, as free from olein as possible, or palmi-
tin or any vegetable or amimal stearin or margarin, at
the temperature of 212° F., 'with a solution of bi-car-
bonate of potassa or soda of a specific gravity of about
1,500°; stir constantly until an intimate combination is
obtained, and no separation visible when tried with the
shovel or trowel. When the mass has cooled down to
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about 60° F., add 1 lb. per cent. of liquid ammonia of
about '880°, and 1 1b. per cent. of the strongest solution of
caustic potassa; these are to be added gradually, and well
mixed b shrrmg until perfectly combined.  Dissolve
15 to 18 per cent. of resin by boiling it with a solution
of carbonute of potassa and soda in equal parts, or as
much as will give the solution w1 specific gravity of or
about 1,800° when boiling hot. Mix these perfectly with
the stearic or margwric acids and carbonated alkali;
then add a strong solution of caustic potassa or soda,
until perfect supomhcatmn is produced. The dose of
caustic alkali will much depend upon the purity of the
stearine or margarine employed. The separation is now
effected by using common salt or sulphate of soda as
usual. If the soap is to be colourless, no resin must be
employed, and a larger dose of liquid ammonia and caustic
alkali must be used according to the dryness of the stearine
to be operated upon.

2. White curd soap is dissolved in about one-third of its
weight of water, to which is added colopfony (black resin),
carbonate of soda, and alum. For this purpose the resin
(at the rate of 25 per cent. of the quantity of soap) is
dissolved with about 6 per cent. of carbonate of soda of
commercy to the resin employed, using about a like weight
of water as there is of the resin. Thesc matters b(,mn-
boiled together till the resin and alkali are dxssolvod
the compound is to be added to the dissolved soap, and
the whole of the matters are to be boiled till the workman
on taking a sample finds that the soap is hard and smooth,
as is well understood by soap-boilers. To tuis compound
is to be added a quantity of sulphate of alumina (common
alum) with a view to improve the colour, say from about
2 to 4 per cent. of the tallow or oil and resin in the
mixture, using more or less of the alum according as the
resin is less or more pure.® The whole compound is to be
boiled up, and then allowed to stand from two to four hours.
In order to prevent the resin precipitating, a quantity of
dilute sulphuric acid is introduced and stirred into the
ebove mixture. The strength of each solution of .acid



MISCELLANEQUS PROCESSES, 183

which is used is 1 part by weight of sulphuric acid to
9 parts by weight of water, of which about 2 per cent.
in respect %o the weight of tallow or oil and regin in the
mixture is to be employed. The compound is /s‘hen to be
fitted, cleansed, and framed as usual.

‘Levat’s Process.—The object of this process is to utilise
the waste or residual, oily products resulting from the
distillation of essential oils, and to add to the emolliency
of the soap by the employment of lichen. The fatty
matters are first heated to expel the alcohol left in them
after the process of distillation, and they are then heated
with a weak soda ley, after which stronger leys are used
to complete the saponification. When the soap separates
and the grain hasthe proper consistence, an infusion of lichen
is added, when a perfectly smooth paste is formed. The
soap consists of .—

Fatty matters .......... [ 58 parts
B0t s cie e e e e e s
Water....... it 34
Lichen..oovvi ciiiiiiii e e 2

Violet’s Palm-oil S8oap.—100 lbs. of palm-oil are melted,
and at the temperaturc of 203°, 12} ozs. of nitric acid are
added, with vigorous stirring for about a quarter of an
hour; 12 gallons of hot water are then added, and the
stirring continued, after which the oil is allowed to rest.
The oil is then well washed several times to free it from
the acid, and after being separated from the water is
saponified with a weak ley at 8° B, followed by stronger
leys of 1¢# and 15°. The boiling is kept up until the
soap is of the proper granular consistence, and the grained
soap, after being separated from the ley, is dissolved with
lemon juice. This soap is called “ Orangine.”

Hampel’s Shaving Soap is made by his patented
process as follows:—Cleaned olein 66 per cent. is first
mixed thoroughly with 13 per cent. of hot water; then
54 per cent. of soda ley at 25°is added, and the mass,
which assumes the appearance of soft butter, is agitated
until it becomes cold and is easily liquefied, when 12-¢
per cent. of best 'white soap and 50 per cent. of boilinx
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water are added. All these ingredients are to be well
mixed together, and finally 1256 per cent. of spirit a¥
90° is toy be added and well incorporated with the mass.
The comnd is then to be covered, and allowed to rest
for a while, after which it is to be filtered, and is then
ready for use. .
Mrs. Marriott’s Process.—I'or making “a washing or
cleansing compound,” the inventor mixes with common
vellow or any fancy or toilet soap about an equal pro-
portion of very finely-powdered pumice, which is added to
the soap in its melted state. The powdered pumice is to
be thoroughly incorporated with the soap, so as to be
equally distributed throughout. This compound combines
‘the detergent qualities of the soap with the frictional
action of the pumice; at the same time, when used for
washing or cleansing purposes, the soap lubricates the
particles of the powdered pumice and modifies its abrasive
action, thus preventing injury to the finest fabrics.
Sawdust in Soap.-—Mr. Waller forms a washing or
cleansing compound by adding to melted soap certain
quantities of sawdust, and well mixing the whole together
‘ by stirring or crutching. The sawdust may, if preferred,
be introduced during the process of manufacture in the
same way that other ingredients are added to soap.

Lewis's Process.—Mr. Lewis mixes potato flour, dex-
trine, or other suitable farinacecous substances with a
viscous solution of soluble glass or solution of silicate
of soda or silicate of potash, in the proportion of about
one part flour to ten or twelve parts of the silicate. The
soap is manufactured from oleic acid in thé’ usual way,
with the addition of a small quantity of resin, say about
one part of resin to about ten parts of soap. When the
process is finished, and while the soap remains hot and
in a fit condition for runmning into the cooling frames, the
above compound of the silicate and farinaceous substance
is added in the proportion of about one part by weight to
three parts of the soap, more or less. These materials are
thoroughly incorporated or mixed by crutching ‘and stir-
ring, and then the whole is transferred to the frames

as usual. - )
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For household or laundry purposes he uses by pre-
Yerence a soap made of oleic acid mixed with common
tallow or animal grease and resin; if ,necessary, he adds
e certain proportion of French chalk to give firmness to
the soap. The solution of silicate of soda should have a
specific gravity of about 170° by Twaddell’s hydro-
meter, '

Borax Soap.—Mr. Rowbottom produces “borax dry soap,
or sap powder ”’ by adding borax to the usual carbonated
or silicated ash or alkali, or other substance used in the
manufacture of dry or powder soaps. For borax soft
soaps he adds a solution of borax to the ingredients
usually cmployed for making ordinary soft soaps before
or during the manufacture, or he dissolves by heat any
ordinary soft soap in the borax solution, and incorporates
the same, after which the mass is allowed to cool in the
usual manner.

Camphor and Ammonia Soaps.—Messrs. Cooper and
Smith introduce these substences into crdinary hard or soft
soap, the former being previously melted. The camphor is
first dissclved in camphine or rectified oil of turpentine,
or in alcohol. The solution of camphor is added to the
bard or soft soap in any desired quantity according to the
use to which it 1s to beapplied. The carbonate of ammonia
is first reduced to a fine powder, and this is well incor-
porated with the soup by stirring. The carbonate of
aramonia is added in the proportion of from one to five
parts by weight to every 100 parts of soup. The addition
of camphor to the soap is said to give it valuable disin-
fecting properties, while carbonate of ammonia increases
the detergent power of the soap. The camphor may be
used without the carbonate of ammonia, and the latter
without the former, or they may both be added to the
same soap. . .

In addition to the camphor solution and.carbonate of
ammonia, the patentees prefer to add of borax about
10 per cent. to the soap, and also glycerine to the extent
of 5 per cént, In adding borax it is dissolved in as small
& quantity of water ag is practicable, and the solution is
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added to melted hard seap. In treating soft soap the
camphor and ammonis may be added either singly or
conjointly, and with or withput borax and glycerine.
The borg.g may éither be added in solution or in fine
powder. In making soft soap for ships’ use 2 per cent.
of tar is added to soft soap in addition to the other
ingredients, the tar being first (lissolved in pyroxylic
spirit.

Mackay and Seller’s Process.—The patentees’ process
consists in mixing with soap, during its manufacture,
chlorate of potash “or any other substance which, in pro-
cess of solution in water, will give off oxygen.” The
chlorate of potash is sifted into or mixed with the soap
“on the point of its setting, or just before it is allowed to
cool, in such manner that the oxidizing agent is not then
dissolved in such soap base, but preserved therein more
or less in contact with the soaps treated. The object of
introducing the chlorate, or other oxidizing agent, is to
facilitate the removal of dirt during the process of
washing. Proportions: about 7 lbs. of chlorate to 112 lbs.
of soup.

Petrolenm Soap: Bastet’s Process.—Caustic loy at
36° B. is placed in a suitable vessel, and then cqual parts
of animal fatty matter and mineral oil are placed in
scparate vessels. The combined weight of the fatty matter
and the mincral oil being taken as a standard, boracic
acid suflicient to dissolve the alkali is used; the mineral
oil is heated to a temperature of about 90° F., and
the animal fatty matter is melted by steam heat, and
while in this condition a quantity of boracic acid is
dissolved therein, which, with that acid used as before, will
make up one-half per cent. of the combined weight of the
fatty matter and mineral oil employed.

The partially acidified animal fatty matter and the
mineral oil being heated in separate vessels, are now
united by gradually pouring the former into the latter,
with constant stirring or agitation, in order to effect a
perfect combination ; the acidified alkali is then gradually
added, and the mass kept well stirred.
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The process of converting the mineral oil into a solid
is completed by gradually adding the ordinary or un-
acidified alkali in sufficioyt quantities go effect this result,
keeping up the agitation as before.  Wheif the cntire
mass 18 found to be granulated, the conversion into a
saponaceous compound 1s complete. While animal fatty
matter only has been mentioned, the same results can be
reached by the use of vegetable futty matter, or a mixture
of animal and vegetable fatty matters. The soap is
finished by the free use of steam. Liquefaction is accom-
plished by a jet of stcam to thoroughly deoxidise the
saponified matter and disintegrate the compound. After
the use of steam for this purpose, the soap is boiled by
superheated steam.

Besson and Remy’s Process.—This consists in forming
a soap paste of any ordinary ingredients, and perfuming
as desired. The soap is afterwards pulverised, as in mak-
ing shaving powder, and the powder thus obtfained is
agglomerated by pressure in small moulds of special form,
that is to say, of a form corresponding to that required in
the pieces. This form is in section plano-concave, so that,
the middle portion is comparatively thin, and can be
crushed by the finger with a very slight pressure applicd
to the flat side. The crushed picce, as it consists of
agglomerated powder, at once becomes disintegrated,
and forms a good lather in water, an effect which cannot
be obtained from an equal-sized picce of ordinary toilet
soap without much friction,

Tardani’s Process.—Any convenient quantity of oil or
suet or othér fatty matter 1s taken, and placed in a flat-
bottomed boiler of iron, constructed in the form of a trun-
cated cone, together with double the quantity of water
and a proportion of quicklime previously slaked by &
quantity of water equal to 12 per cent. of the weight
of the o1l or fat. The whole must be boiled ,and mixed by
means of an agitator—a mechanical one by preference.

This will produce an insoluble hard lime soap and a
solution of glycerine, the latter of which may be separated
by opening the top of the perforated pipe connected with
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the bottom of the boiler.+ After having washed the lime
soap a little and closed the top, a certain quantity of
water is ndded to the soap, and also a quantity of com-
mercial cabhonate of soda equivalent to and rather in
excess of the quantity of lime used.

When the ingredients are well mixed and the mixture
boiled, the hard insoluble lime sorp will be decomvosed,
and the lime precipitated in the form of a granular car-
bonate, while a soluble soda soap or potash soap (where
potash is used to form a soft soap) is produced, which
floats in the shape of flukes on the top of the water, more
especially if sca-salt has been added. This is the reason
why the shape of the truncated cone is preferred for the
boiler and its bottom flat. The heat is applied ouly round
the boiler. In this way it is said to be possible to make
good soap, using fatty matter with membranes and very
impure oils without incurring the expense of extracting
the pure fat or oil. If cocoa-nut oil or palm-oil are to be
saponified, a quantity of lime equivalent to the fifth of
their weight can be used. These soaps being very soluble,

. even in sult water, it is necessary to use tolerably pure car-
bonates of the alkali.

" Half-resin Soap, by Higgins’s process, is produced as
follows :—For a cheap laundry soap is taken prime tallow
or equivalent fat, 10,000 1bs., which is saponified as usual
with caustic soda of, say, 30° strength.  After the first or
“grease” charge an equal quantity, viz. 10,000 lbs., of
clear resin is added and saponified in the usual manner.
About 6,000 Ibs. of caustic soda at a strength of 30°is
uscd for the whole. Upon the completion of the saponify-
ing process, and while the compound is in a hot fluid state
before framing, a quantity of crystallised stearic acid of
commerce, equal in amount to about 2 per cent. of the
whole mass, is added, or about 3 per cent. of stearine, the
substance in gither case being in a melted state. This is
added gradually while the soap is hot and is thoroughly
“crutched ” into the body, which is then *framed” in
the usual manner. The mass solidifies into a'hard and
useful soap, having in ifs composition equal portions of
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resinous and fatty matter, instcad of only one-third or
one-fourth as usual.

This soap is said to preserve its quality and ,hardness
better than ordinary resin soaps, does fiot becorae unduly
dry and brittle, and also possesses the advantage that
while in most, laundry soaps a large portion is wasted
because of their extreme solubility, which causes them to
dissolvb to a greater extent than is required for the
strictly detersive purposes, the soap produced by the
above process is said to last longer, besides being also
cheaper.

Mr. G. Payne’s Process consists in treating fatty or
oily matters and subjecting the same, under pressure, in
an autoclave with lime and water.

After the decomposition of the fatty or oily matter in
the autoclave, the aqueous solution of glycerme is with-
drawn, and instead of decomposing the lime soap with
acids, as in the ordinary process of making stearine, the
inventor employs for its decomposition strong caustic soda
or potash leys, or a solution of carbonate of soda or potash.
The hydrated or carbonate solution is used in about the
proportion of 7 per cent. of the alkaline base to from 60 or
70 per cent. of the fatty acid, these proportions being
varied within certain limits; in all cases care must be
taken that the alkali shall be sufficient to combine with or
saturate the whole of the fatty acid. The decomposition
of the lime soap by means of the hydrate or carbonate of
soda will result in the production of a soda soap, and where
the hydrate or carbonate of potash is used for such decom-
position the yroduct will be potash soap, the lime in either
case being precipitated in a more or less insoluble condi-
tion. The soaps obtained by this process may be finished
in a soap-copper in the ordinary manner.

Mr. Bankmann’s Process has forits object to furnish soap
in the form of thin perforated ‘sheets or tablets, so that a
single piece may be torn off for each washing of the hands
or face. A number of frames are placed one above another,
and are seeurely fastened together in such a manner that
the joints are water-tight. %l‘he soap to be treated is put
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into these frames, and the: sides or sections are capable of
being removed so as to leave the soap projecting. Thin
shavings are plancd from the block of soap by a cutter
passing along the surface, and the shavings or sheets are
then subjected to the action of a roller which compresses
and smooths them. Then a perforator divides each shaving
or sheet into correspondingly sme'l picces. Iach sheet
should be about 8 inches long by 2 inches broad, and per-
forated crosswise so as to form four tablets. The sheets
have then about the thickness and portability of postage-
stamps. About one dozen of such sheets may be arranged
in a packet in form of a pocket-book. The packet will
then contain the material for forty-eight separate wash-
ings. If desired, the soap may be impregnated with car-
bolic acid, tar, or other medicinal material.

Mr. W. Jeyes’s Process.—lhe inventor introduces
anthracine salt, naphthaline, or any similar crystallisable
hydrocarbon into the ordinary ingredients of soup. Either
of the above sults is added to and mixed with the ordinary
ingredients of soap at any convenient period during the

~manufacture before solidification, and in various propor-
tions, according to the use to which it may be intended to
apply the soap.

M. Varicas’s Process.—* The practice now,” says the
inventor, “is to saponify fats with alkalies without any
previous treatment of the fat, lovking to the preliminary
decomposition of the sume. The result is a comparatively
slow saponification, and all the glycerine which does not
remain in the soap mechanically suspended is carried off
in the waste ley and lost. The object of this invention is
to prepare fats for instant saponification, and to save all
the glycerine. To effect this, the inventor first extracts the
glveerine from fats in their ncutral state by the direct
action of steam and water, under a pressure of about
150 Ibs., whereby a soap stock is produced susceptible of
immediate saponification when combined with an alkaline
lev. Besides the important advantage of saving all the
glycerine, the whole process of soap-making is+said to be
muterially hastened, and the resulting soaps are of superior
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quality, all things being equal, *han soaps made by ordi-
nary methods.

Lorbury’s Process consists in adding a solution »f gluten
in caustic alkali to soap, by which the emollicacy of the
soap is said to be considerably increased. The gluten may
be added to any kind of soap after the process of saponifi-
cation is complete. Th> solution of gluten is thus ob-
tained :™—To a solution of caustic potassa of about 20° B.
as much bran or gluten obtained from any other source is
added as it will take up. After some hours’ digestion the
mass becomes clear and homogeneous, when it 1s strained
through a fine sieve or coarse cloth. This solution is added
to the soap to the extent of 10 per cent. more or less.

Cleaver’s Terebene Soap.—Mr. Clcaver combines with
soap while in a melted state the substance known as
tercbene, whereby a disinfectant and antiseptic soap is pro-
duced. This substance is also combined with toilet creams,
cosmetics, &e. The following proportions, which may,
however, be varied af will, ar: said to give good results : —
For toilet soap 43 pints of terebene are added to 112 Ibs. of
soap. For houschold or laundry soap, he adds 6 pints of
tercbene to 112 lbs. of soap. The terebene is introduced
into the soap in its liquid state, and thoroughly incor-
porated by stirring. The soap may be perfumed if de-
sirable. The soap is known as terclene soap.
~'Scharr’s Liguid Soap.—For making this soap the fol-
lowing complicated formula is given for one ton of the
compound :—

Twelve cwt. of water and 4 lbs. of starch are first boiled
together for a few minutes, after which the following
ingredients are introduced :—

Linsecd...... Ceeseseerenanan Crerserreeireaaaes 53 1bs
Sal ammoniae .. .....viviriiiai i s,
Soda ash (62° t0 64°) ve.v.veun..... . 44,

Pearl ash (American)...

Russian potash ...... . 73 4

Sill,, ............. 62 o,
Oloine. .oovvieviivninnean.., 26 4
Borux.'. ............................ . 4,
Bpirit of turpentine ............... ...l e 0y,

Liquid ammonia ... covvieineeniie it iiiiieninees 10
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The ingredients are placed in a vat or other suitable
vessel, and boiled by injection of steam for two hours.
The liquid, after being boiled, is passed through a sicve,
to separdte the solid portion; it is then cooled down to
between 90° and 122° F. The solid or third portion
1s put into a cask (which is provided with a tap ncar the
bottom) and upon it is poured ahout 40 to 44 gallons of
boiling water, which is thoroughly :ncorporated by stirring.
It is then allowed to rest until it becomes clear, when the
clear portion is run out by the tap into a suitable receiver,
and brought to the boiling-point by the injection of
steam. The steam is now turned off, and 152 lbs. of soft
soap and 20 lbs of American pearlash are added, with
stirring. The soap which had previously cooled down is
now introduced and well mixed by stirring, when the
compound is ready for use.

Mr. Bichford introduces powdered French chalk (stea-
tite, or soapstone) into soap, employing from 4 to about 7
per cent., according to the purpose for which the soap is
to be used. For a nursery soap, 4 per cent. is recom-
mended, and for toilet soaps § per cent. of the powder.

As far back as 1838 Mr. Sheridan—the original in-
ventor of silicated soaps—patented a process for combining
potato flour, water, and soda or potash leys (preferring
the latter alkali) in the following proportions :—potato
flour, 16 lbs.; water, 270 lbs.; potash leys, 100 lbs. It
will be seen, as is too frequently the case with *“ improve-
ments ”’ in soap, that the same idea has been often patented
since.

Marking Soaps.—Mr. Dunn suggested marking soaps,
coloured soap, or other similar material in this way :—
The soap is first stamped in the usual manner, and when
dry tl e impression is filled in with plastic soap of a different
colour by means of a spatula ; or if the impression is fine
and small, with dry powdered and coloured soap, by
means of a spatula, with which a little of the powder 1s
spread over the impressed surface. :
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ALK ALTMMETRY. MFTHODS OF DETERMINING
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Mohr's Alkalimeter.—Preparation of the Tost-Acid.—Sampling Alkalies.
—The Assay. — Normandv's Mcthod.—'Festing Commereial Pear-
lashes.—To determine the Porcentage of real or anhydrous Alkali.

It must be obvious that in a manufacture which consumes
vast quantities of materials of variable quality, some means
of estimating the actual value should be at the command of
the consumer. The science of chemistry, which, as we have
shown, rescued the art of soap-making from the empiricism
and ignorance which ruled its operations until little more
than forty vears since, has shown not only the prineiples
of suponification, but also the means by which the precise
value of the various ingredients cmployed in the art may
be determined with absolute certainty, and with com-
parative casc and simplicity.

It was the custom formerly for the soap-boiler tc
estimate the strength of his alkali by first pouring a
quart of water on a pound of the ash, and then putting
into the solution a lump of Dutch soap, which floated in
it; he then added more water gradually until the picce of
soap sank, and the more water that was required to effect
this object, the richer in alkali was the ash supposed to
be. It is needless to say that a test of this kind weuld
be all but worthless.

The first adoption of a systemdor estimating the relative
value of alkalies by chemical agency was made by the
celebrated French chemist Vauquelin ; this was followed
by Descroizelles’ important invention of the alkalimeter, by
the aid ot wRich tolerably accurate results could be obtained.

0
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To our own countryman, Dr. Andrew Ure, however, we
are indebted for the employment of a test-acid that repre-
sents the absolute amount of alkali in a given commercial
sample of soda or potash, whetlierin the form of carbonate
or of caustic alkali.  To understand the methods of deter-
mining the percentage of real alkali in a commercial
sample it may be necessary to refer briefly to the laws of
chemieal combination defined by the atomic thory of
Dr. Dalton. This great chemist discovered that all sub-
stances combine in definite proportions or cquivalents ; for
example, 1 part by weight of Aydrogen combines with
8 parts of oaygen to form water. The equivalent number
of hydrogen, therefore, is 1, that of oxygen 8, and that of
water 9. Again, 8 equivalents of oxygen combine with
1 cquivalent, of sulphur (16) to form sulphuric anhydride,
thus : sulphur 16, oxvgen 24, equals anhydrous sulpharic
anhydride 40, or monohydrated acid (strong oil of vitriol)
49 ; thercfore, 49 is the eguivalent or combining number
of this acid, and it cannot be made to unite with alkalis or
other bases in any other proportion. For example, forty-
nine grains by weight of pure sulphuric acid will neutralise
exuctly 53 grains of anlydrous carbonate of soda, 31 grains
of pure anhydrous soda (sodic oxide), or 40 gramns of
hydrate of soda (caustic soda). This being so, it is only
necessary to have exactly 49 grains of pure sulphuric
acid in 1,000 grains of water to form a feat-acid, which,
when employed to neutralise an alkaline solution, will
show, by the proportion of dilute acid used to saturate the
alkali, the absolute percentuge present in the sample.
There are two principal methods of ,analyzing or
assuying alkalies by means of the test-acid, the first of
which 1s wolumetric, or by measure; and the second
gravimetric, or by weight. In the former, the test-acid
or “standard solution” is applied by means of a glass
vessel termed an alkalimeser, or burette, which holds, up to
its 0 or zero mark, exactly 1,000 grains The scale is
graduated into 100 divisions, which are again subdivided
into tenths. There are several forms of the burette or
alkalimeter, all more or less admirable for their ingenious
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construction, but for the ordinary. purposes of alkali testing
Bink’s burette, Fig. 33, or Mohr’s burette, Fig. 34, will be
well suited to the soap-maker’s laboratory. The simplicity
of the former at once commends it, but the latter has the
advantage of enabling the operator to add the test-liquor
drop by drop, when the alkaline solution is near the point
of suturation, without encumbering the hands.

P

s >
Tig. 33,

Mohr’s Alkalimeter.—Mohr thus describes the con-
struction and use of his very useful and ingenious
apparatus.* “I have succeeded in substituting for ex-
pensive glass stop-cocks, an arrangement which may be
constructed by any person with ease, which remains
absolutely air and water tight for an indefinite period,
which mayp be opened and regulated at will by the

¥ The Chemust, vol, i., New Series, p.158.
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pressurc of the fingers, and which costs almost nothing.
It consists of a small piece of vulcanised india-rubber
tube, which is closed by a clamp of brass wire (Fig. 34).
The ends ¢f this tlamp, which I call a pressure-cock, are
bent ]atcrtﬁly at right angles in opposite directions, and
furnished with knobs, so that when both ends are pressed
the clamp is opened, and a single drop or a continuous
current of liquid may be allowed to escape at pleasure.
The measuring tube is a straight glass cylinder B, as
uniform as possible, graduated into 0-2 or 0°1 cubic centi-
metres, and somewhat contracted at its lower end, so as to
fit into the india-rubber tube. A small picce of glass tube,
inserted below the pressure-cock, forms the spout. The
pressure-cock has the advantage of not leaking, for it
closes of itself when the pressure of the fingers is
removed. »

“The measure furnished with the pressure-cock is
fasteued upon an appropriate stand, which can be placed
at any required height.  When used, it is filled above
the zero point with test-liquor, the cock opened for an
instint, so as to let the air escape {rom the spout, and the
level of the solution is then udjusted. This is done by
bringing the eye level with th  sero point, and applying
a gentle pressure to the cock il the liquid has sunk
so low that the inferior curve ot .he liquid touches the
graduation like the circle of a tangent; the cock is then
closed, and at the same moment the liquid remains at
zero, and coutinues to do so for weeks, i’ evaporation is
prevented. The test measure being now normally fil.ed,
the experiment may be commenced ; this is done sitling,
while the filling of the measurc is done standing.

“The weighed sample of alkali is first placed in a
‘beaker’ glass, and the test-liquor is allowed to flow
into it by gently pressing the cock. Both hands arc set
at liberty, for when the pressure-cock is released it closes
of itself. The volumetric operation may be interrupted at
pleasure, in order to heat the liquid, shake it, or do what-
ever else may be required. The quantity of, liquid used
may be read off at any moment, and in repeating an ex-
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periment the limit of the quantity used bofore may be
aproached so near that the further addition of liquid may
be made drop by drop.” .

When alkalies are analyzed gravimetrically a specific
gravity-bottle (¥ig. 35) capable of holding exactly 1,000
grains of distilled water is employed, and this,
when filled with test-liyuor, weighs (exclusive
of the fare of the bottle) exactly 1033 grains.
1,000 grains of the test-liquor contains exactly
49 grains of real sulphuric acid. The test-acid
to be used volumetrically, that is, with the alka-
limeter, has a specific gravity of 1:032 at 60° If.,
and 1,000 grains by measure contain cxactly 4  Fig. 5.
grains of real or anhydrous sulphuric acid.

Preparation of the Test-acid or Standard Solution.—
When making the test-liquor it is advisable to prepare a
quantity sufficient for many operatious, since there is
necessarily a certain amount of trouble involved in its pre-
paration. It may be readily made by mixing 1 part of
concentrated sulphuric acid with 11 or 12 parts of distilled
wufer, the mixture being effecied in a  Winchester ”
bottle, which holds rather over half a gallon. The acid
solution must be adjusted or brought to the proper strength
after it has cooled down to 60° F., and it should be fuintly
tinged with litmus, which will give it a pinkish hue.

If the acid is of the proper strength it should exactly
saturate 63 grains of pure carbonate of soda previously
caleined at a red heat, or 31 graius of pure anhydrous
soda. To prepare the anhydrous carbonate of soda, place
a few crystals of carbonate of soda in a Berlin porcelain
crucible, und heat this over a §pirit-lamp or Bunsen burner ;
when all the water of crystallisation 1s expelled continue
the calcination until the mass is at a bright red heat, when
the vessel may be set aside to eool. Now carefully weigh
out 53 grains of the calcined carbonate, and dissolve in
about 2 ounces of distilled water in a beaker-glass. The
alkalimete is now to be charged with the test-acid to
the level of zero, and (if Mohr’s burette be used) the beaker
containing the alkalipe solution is to be placed upon the
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stand immediately bencath the exit-tube. Now press the
nobs of the pressure-cock, and allow a portion of the liquor
to flow into the beaker. When the cffervescence which
is immedisately set up subsides, make further additions of
the test-liquor from time to time, until the effervescence
becomes sluggish, when the acid must be added with
greater caution. When the solution approaches saturation
1t acquires o purplish tint (due to the litmus with which
the acid is tinged), which it retains until the point of
saturation is reached, when it suddeuly changes to pink
or onion-red colour. After each addition of the acid the
solution should be stirred with a thin glass rod, and before
the final change from purple to pink or onion-red, the
end of the glass rod should be applied to a strip of blue
litmus-paper, when, if the spot touched assumes a red
colour, the saturation is complete ; if, on the contrary, the
poper is unchanged, or has a violet or reddish hue, add
the test-liquor, one or two drops at a time, with continued
stirring, until a drop of the solution applied with the rod
reddens the litnus-paper, when the saturation is finished.
It arry test-liquor remain in the burctte this indicates that
there is un exeess of acid in the test-liquor; consequently
more distilied water must be added to the bulk, the burette
cptied and refilled with the reduced liquor, and another
03 grains of anhydrous carbonate treated as before, until
1,000 grains of the acid liquor exuctly neutralise he solu-
tion. Should the whole contents of the burette in the
first trial be used before saturation is complete, a little more
sulphuric acid must be put into the Winchestgr or test-acid
bottle, and a 53-grain solution of carbonate of soda treated
as before. A very little practice will enable the operator
to adjust bis test-liquor with perfect accuracy; and, in
order to prevent mistakes, the bottle should be labled
“Test-acid,” and should dbe kept closed with its glass
stopper. )

Sampling Alkalies.—The ordinary soda ash of com-
merce is usually packed in wooden casks ; and in order to
secure a fair average sample-from a large number of these
cusks, which may . epresent one consignment, it is important
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to take small samples, as near the centre of each cask as
possible, from as many of the casks as time will permit.
Each sample, as drawn frpm the cask, should be at once
placed in a wide-mouthed bottle furnished with a well-
fitting cork. Iach sample should be numbered and marked
with the brand which distinguishes cach cask. The soap-
muker, who tests or assays his own alkali should always
be careful to cmploy a person of known intelligence aud
integrity to procure samples for him,

‘When about to analyze any given sample, first empty
the contents of the bottle upon « piece of dry paper, then
crush the larger lumps, and reduce the whole to a coarse
powder as quickly as possible, so as to prevent absorption
of moisture from the atmosphere. Now carefully weigh
out 100 grains, and put them into a small flask (Iig. $6),
and at once return the remainder to the bottle,
and securely cork it. Pour into the flask about
half an ounce of distilled water, and gently
heat it, shaking occasionally to assist solution
of the alkali. After a fow minutes set the tlask
aside 1o enable the insoluble matter to subside,
then pour #he clear liqudr into a beaker-glass,
and wash the sediment several times with
small quantities of distilled wuter, being care-
ful to add the washings to the alkaline solution in the
beaker. This washing must be performed several times,
or until the last washing-liquor produces no effect upon
vellow turmeric-paper. So long as the washings give
a brown tint to this test-paper the presence of alkali is
assured, and the washing must be coutinued. 1t is im-
portant, after each washing, to pour off the last drop of
the liquor, by which the process is rendered more com-
plete and with less water than when this precaution is
not observed. To ensure perfect accuracy every particle
of the washings must be added to the contents of the
beaker-glass in which the assay is to be made.

The Assay.—To perform the assay, the alkalimeter
must first*be filled with the test-acid exactly to the line 0
or zero of the scale; the acid must then be allowed lo

Fig. 36.
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flow gradually into the alkaline solution (which should be
constantly stirred with a glass rod) until the liquid
assumes a purple tint, which it retains until the exact
point of saturation is rcached, when it suddenly changes
to pink. It is commonly the practice to warm the
alkalinc solution so as to cxpel the carbonié acid which is
evolved and absorbed by the solution during the process
of saturation. When the neutralisation is complete, the
alkalimeter is allowed to repose for a few moments, so
that the acid lignor may drain from the interior of the
glass into the bulk of the fluid, and the quantity of test-
acid used is then determined by reading off the number
of divisions which have been exhausted.

Every alkalimeter division of Mohr’s burette (Fig. 34)
represents igth part, or 1 per cent., of alkali, when
100 grains are taken for assay.

“ln commercial assays, when 100 grains (or some
aliquot part thercof) arc taken for trial, the percentage
result is obtained fromn the number of alkalimeter divisions,
or the number of grains of the test-acid consumed by-
. the common ‘ Rule of Proportion.” Thus: A crude sample
of potash, having taken Y0 alkalimeter divisious of test-
acid to ncutralise it, would contain—

100 @ 47 <2 90 7 42:30

or nearly 42} per cent. of pure potassa. If only 50, 25,
or 20 grains are tested, the result must, of course, be
double, quadrupled, &c., as the case may be. Or the third
ferm of the proportion may be multiplicd by the denomi-
nalor of the fruction representing the aliquot part. This,
in the case of 50 grains (rcpeating the above example),
would be—

100 : 4721 45X 2 ; 42:308

as before; but cven these easy calculations may be
simplified, as is shown below.

“QOne of the advantages, and not the least, attending
the use of test-acids corresponding to equivalentis is that,
by means of the simple ‘LRule of Three,” the wercentuge
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quantity of alkali may be found, whether 100 or any other
number of grains have been submitted to trial. For the
weight of the sample tested (in grains) bears the same re-
laticn to the equivalent weight of the alkali un-er examina-
tion, that the number of alkalimeter divisions or of the
grains of test-acid consumed do to the percentage of alkali
sought, Thus, with a sample of 33 grains of peariash,
taking 35 alkalimeter divisions or 850 grains (every
10 grains being = 1§) of test-acid for ncutralisation

This would be—

33 2 47386 & 49858

or nearly 50 per cent. of pure pofassa. DBy substituting
the equivalent of the dry earbonate of potassa (69) for
that of ‘pure potassa’ used above, the quantity of that
article corresponding to the sume weight of the pure
alkali may be at once found. Llepeating the last example
chis will be—

33 ;693535 ; 73188

or nearly 73] per cent. The same applies to all the.
alkaline bases and their carbonates.”—A. J. Cooley.

The following table shows the equivalent or combining
proportions of alkalies with 49 grains of real (that is,
anhydrous) sulphuric acid :—

1,000 i orain | © 40 Hydrate ot suda (pure caustic sodu)
’ graing - (water-grain @ 53 Carbonate of soda (anhydrous)
"< 143 Crystallised carbonate ot soda.

grs.
i _12 47 Potassa (anhydrous)
9 glr:;:‘?:i(? iz;gl ?;ms sul {5 66 Hydrate of potassa (pure causiic
i S potash)
I,OO%hﬁ;lrg?s:c.ifd d(l;te sul ' £ 69 Carbonate of potassa (anhydrous)
1-033) p- gr- "E 31 Soda (anhydrous)
&

meusure) sp. gr. 1032
Normandy’s Method.—Dr. I\ ormandy gives the fol-
lowing method of assaying commercial soda and potash* :—

* ¢ Commtercial Handbook of Chemical Analysis.” By A. Normanby.
Lockwood and Co.
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“ Commercial Soda.—Five hundred grains are weighed

out from the thoroughly powdered and mixed sample.
After being dried it should be gently ignited in a porce-
lain or platinum &rucible, and allowed to cool without
exposure to the air.  When cool it is again weighed ; the
loss indicates the amount of moisture. It s then washed
into a beaker, in which it is dissolved. Should any in-
soluble residue remain it is filtered off, dried, and weighed ;
the clear filtrate is made up [with distilled water] to
exactly 10,000 grain mecasures. The solution is well
mixed together, and from it 1,000 grain measures are
taken, transferred to a beaker, the solution made blue by
a few drops of litmus water, heated nearly to boiling, and
then tested with the normal acid [or standard test-acid ]
until the ncutral point is reached; the process may be
repeated several times, if nccessary, to be certain of the
accuracy of the analysis. In order, however, to avoid all
ambiguity arising from the carbonic acid, a sufficient
quantity of acid may be added to render the acid very
decidedly red, and then the normal caustic alkali* added
drop by drop until the liquid changes suddenly to
*violet-blue. The number of divisions of the burette
that have been required to effect this must be deducted
from the quantity of acid originally used. By this
backnard or residual method very sharp results may be
obtained.

“ Example.~Suppose 850 burette divisions of the nor-
mal acid have been required, the following calculation
gives the amount of real carbonated alkaliin the sample :—

<

1:000 : 8502763 :

# = 45, the amount of carbonate of sodium in 53 graine
of the sample.
“The soda ash of commerce contains generally, besides

-

* The normal caustic alkali solution is prepared by dissolving exactly
56 grumns of hydrate ot potassa (pure caustic potash), or 40 grains of
hydrate of soda (pure caustic soda), in 1,000 wator-gruin meaSures of dis.
tilled water. The solu‘ion is applied from a burette.
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insoluble substances, which are removed by filtering, a
greater or less quantity of chloride of sodium (common
salt), and of sulphate of sodium (which, however, do not
intoifere with the accuracy of the result); but when
sulphurets, sulphites, or hyposulphites are present, these
substances, meutralising a certain quantity of the test-
acid, would render the estimation seriously inaccurate;
wherefore it is absolutely necessary in such cases to trans-
form these substances into sulphates by caleining a given
quantity of the sample with 5 or 6 per cent. of chlorate
of potassium, as recommended by Gay - Lussac, and
Welter.”

The chilorate of potash is first pulverised, and then 5 or
6 grains are intimately mixed witheach 100 grains of the
sawple, and the mixture is fused in a platinum crucible.
When cold, the fused mass is dissolved in boiling water,
filtered and washed, and the assay then conducted in the
same way as before described. If, however, the soda ash
contains any Ayposulphites this method must not be
adopted, since cach equivalent of hyposulphite would be
converted into fwo equivalents of sulphate, at the expense
of the alkali or its carbonate present in the sample, and
which would render the assay scriously inaccurate.

MM. Fresenius and Will, in order to overcome this
source of inaccuracy, recommend the addition of a small
quuntity of yellow chromate of potash to the alkaline
solution, by which the sulphurets, sulphites, and hypo-
sulphites are converted into sulphates, sulphur, and water.
Fresenius says: “It is always advisable to make it a
rule, in the examination of soda, to add some chromate of
potassa:”’

Testing Commercial Pearlashes is performed in the
same way as samples of soda, but it is usual {o employ
o separate test-acid for this purpose. The test-ucid
for potash should have a sperific gravity of 1-070 to
1-071; 470 grains contain 49 grains of rea! sul-
phuric acid. Of this solution 1,000 grain measures (or
100 busette divisions) exactly neutralise 113 grains of
pure ankydrous carbonate of soda, or exactly 100 graius
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of pure potassa. The number of measures consumed read
off, by mere inspection, from the burette scale, gives the
exact percentage of the sample of potash under examina-
tion. Or, if_ %Norm‘&mdy’s method be adopted, “as the
equivalent of carbonate of potassium is 69, the weight of
the sample to be operated upon to make in solution 10,000
grain measures will be 690. It may sometimes be con-
venient to employ a normal sulphuric acid, 1,000 grain
measures of which shall be equivalent to precisely 100
grains of the anhydrous caustic alkali. For this purpose
1t is obvious that different standard acids will be required
for soda and for potassa. That for soda must be of such
a sirength that 1,000 grain measures shall saturate
exactly 171 grains of pure carbonate of sodium, and that
for potussa must be precisely equivalent to 1468 grains
of pure carbonate of potassium. The advantage of the
standard above described is its equivalency both to potassa
and soda.”

There are many other methods of determining the per-
centage of real alkali in the commercial products than
those referred to, but to enter into this subject more fully
would involve more space than tue limits of this work
would permit. Since, moreover, soap-makers are now’
supplied with caustic soda, as also caustic potash, the
necessity for testing soda and potashes is greatly
diminished.

To determine the percentage of real or anhydrous
alkali in a sample of caustic soda or potash, M. Barres-
will recommends the following method : “ A solution of
chloride of barium is added in excess to a solution of the
sample under examination, and the whole is filtered ; the
precipitate of carbonate of baryta left on the filter is
washed with a little water, and the filtrate and the zash-
ings placed in a deep glass tube; a stream of carbonic
acid gas is then passed through the mixed liquor until it
ceases to occasion a precipitate of carbonate of baryta.
This last precipitate is separated on a filter, washed, dried,
and weighed. Each grain represents ‘315 grains of real
or ankydrous soda ; or 477 grains of anhydrous potassa.”
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Ure says: “ Add the first portions of the test-acid very
gradually to the sample, carefully observing the effect.
When the effervescence at length commences, the meight
or measure of the test-liquor expended shows the quantity
of pure caustic alkali under treatment (nearly). The
result depends upon the fact that little or no carbonic
acid gas is expelled from the liquid on the addition of
the test-acid until the caustic portion is wvery mearly
neutralised.”



CHAPTER XXV.
METHODS OF ANALYZING OE ASSAYING S0.4P8S.

Soap Assay.—Rampel's Method.—D"Arcet’s Method.—Richardson and
‘Watt’'s Method.

It is of the greatest importance to the soap-maker that he
should be able to estimate the exact proportions of fatty
matter, alkali, and water in each boil o? soap when finished
and ready for sale, in order that he may determine the
cost of manufacture and estimate his profit. A simple
method of assaying a sample of soap is the following :—
Boap Assay.—I. 10 estimate the percentage of water,
take a fair sample, say from a recently cut bar of soap,*
and weigh 100 grains. Cut this into thin slices or
shavings, and put them into a small porcelain capsule,
ewhich is then to be placed over a water-bath kept boiling,
or over an oil-bath heated to 350° F., until the shavings
are quite free from water, in which condition they are
exceedingly brittle. The shavings should be weighed
from time to time, or until they cease to lose weight by
continued heating. The ultimate loss in weight indicates
the percentage of free or uncombined water, which, in
the case of curd and mottled soap, should not exceed 35
per cent.t The loss in yellow or resin soap would be
about 45 per cent., and in Castile or olive-oil soap about
14 or 15 per cent.
II. To estimate the combined fatty acids, dissolve 100
lg)tains of the soap to be examined in 4 or 5 ounces of
oiling distilled water in & porcelain capsule, then add a
little hydrochloric acid, and stir gently. The acid, com-
* If the soap has dried on the surface, the sample should be taken from
the interior of the bar,

1 Ure gives the following analysic of London enrd séap :'—Fat, 82;
soda, 6 ; water, 42=100.
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bining with the soda, will set free the fatty acids, which
will float on the surface. Now set the vessel aside
to cool, and, when quite ¢old, make a hole in the
cake of fatty matter, and allow thg liquid to escape
into another vessel. To hasten the solidifization of the
fatty acids, add 100 grains of white wax and a little
water, and then apply heat until the whole is well melted ;
again set aside to cool, and proceed as before, washing the
cake several times until no trace of acid remains in
the last water when tested by litmus paper. Finally,
run off all the water, remove the cake carefully, and
place it upon a piece of white blotting-paper and
thoroughly dry it, taking care not to allow any particles
of the combined fatty matter and wax to remain in the
capsule. After carefully weighing and deducting the
100 grains of wax, the result will show the proportion. of
fatty acids in the sample of soap under examination. If,
when the soap is first dissolved in boiling water, oily
matter floats on the surface, it indicates that saponification
has not been complete.

III. To ascertain the percentage of alkali. This may
be effected roughly by simply volatilising all the fatty,
matter by heat, and then weighing the residuum. Having
weighed out 100 grains of the soap, place them in a porce-
lain crucible and apply heat either over a clear fire or a
Bunsen burner until all the fatty matter has burnt off,
when the residuum, which is carbonated alkali, will show,
on weighing, the percentage of alkali in the sample. If
the soap, however, has been adulterated with earthy
matters, gy silicate of soda or china clay for example, the

roportion of real alkali must be determined by the alka-
imetric test before described. 100 grains of the soap
being dissolved in about 2,000 grains of boiling water,
the solution is then neutralised with test-acid, and the
quantity of this acid used will give the exact percentage
of alkali present in the soap.

“If the soap contain clay, chalk, silica, dextrine, fecula,
pumice-stone, ochre, plaster, salt, gelatine, &c., dissolve
100 grains of the suspected soap in alcohol ; with the aid
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of gentle heat the alcohol will dissolve the soap and leave
all these impurities in ar insoluble state. Good mottled
soap should not leave more than 1 per cent. of insoluble
matter, and white or yellow soep less still. All soap to
which earthy or silicious matter has been added is opaque
instead of being transparent on the edges, as is the case
with all genuine fitted soap. The drier the soap the more
transparent it is.”—NORMANDY. ¢ )

There is no better test for insoluble impurities than
dissolving a given weight—say 100 grains—of soap in
alcohol.* After the insoluble matters have subsided, the
clear solution should be poured off, and the residual matter
washed several times with alcohol, after which it should
be carefully dried and weighed.

To determine the nature of the falty matters which have
been used in the manufacture of soap is a difficult and
sometimes a very laborious task. An approximate result
may be obtained, however, by first saturating an aqueous
solution of the soap with a solution of tartaric acid ; the
fatty acids which float on the surface may, when cold, be
transferred to a porcelain capsule, and beated gently over

,a water-bath, By applying a thermometer, the fusing
point will give someidea of the nature of the fatty material,
as to whether the soap was made from tallow or oils, or a
combination of both. Again, if the fatty acids have been
separated by dilute sulphuric or hydrochloric acid, if a
little be rubbed in the palm of the hand the odour will
frequently indicate the nature of the fatty material.

Soft soaps are assayed in the same way as hard soaps,
but the manipulation is somewhat more troublesome, and
therefore involves a little extra caution.

Unsaponified Fatty Matter—A properly-made soap is
entirely soluble in water. If, therefore, after a sample of
soap has been dissolved in hot water and allowed to rest
for awhile a film of fatty matter appears on the surface
(and which makes & greasy stain upon paper), that portion
of the fat has not been saponified.

* Good methylated spirit answers equally well, and is much cheaper
than sloohol, ¥ ey e i v
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Since pure soap is enfirely soluble in alcohol, any in-
soluble colouring matter which may have been introduced
into the soap may readily be separated, and, if desirable,
examined by ordinary chemfical tests. *

Rampel’s Method of Assaying Soaps.—1. The analysis
of soaps does nag present any more difficulty, and may be
done iu as little time and with as much precision as that
of alkalfes. 2. There is no necessity for analyzing marbled
soap, for it cannot be adulterated ; an cxcess of water would
precipitate the marbling, and the introduction of foreign
substances would prevent its formation. 3. For the white
or unicoloured soaps, ¢.e. manufactured according to the
Marseilles method, the quantity of water is determined by
the usual process. The soap in thin shavings is submitted
to a temperature of 212° F. The soap is weighed
before and after drying, the difference in weight giving
the proportion of water. Ore drachm dissolved in 2 ounces
of hot water indicates, by the limpidity of the solution,
it the soap has been manufactured by liguefaction. If the
solution is muddy, this effect is due to the presence of
resin. Liquefied soaps do not require further analysis,
for they can contain neither insoluble nor inert substances.
4. Unicoloured, white, or other liquefied soaps mixed
with resin, manufactured by saponification and evapora-
tion, always produce muddy solutions. 5. To ascertain
the presence and quantity of insoluble substances con-
tained in soap, the process js simple and easy. Introduce
into a small test-tube a few grains of soap, and heat it
with about ten times its weight of alcohol. The solution
is soon complated if there is no insoluble impurity ; if, on
the contrary, a deposit is left, it is to be welf washed
several times with alcohol, and weighed after drying. Its
v;leight indicates the quantity of insoluble substances in
the soap.

When the proportion of water and insoluble matter
has been ascertained, the operator has approximately
determined the value of the soap. Indeed, if the soap
has given 30 or 34 per cent. of water, and 1 or 2 per cent.
of insoluble matter, it is certain that the soap contains 6

P
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per cent. of alkali, and £0 per cent. of fatty acids, which
are the constant proportions of the marbled and pure
white liquefied soaps. If, on the contrary, the proportion
of water exceeds 85 per cent.,’ or the insoluble matter 2
per cent., it is a certain proof that the soap has been
adulterated. In either case it is useless to determine the
proportions of fatty and inert substances that the soap
contains.

By burning a small quantity of soap and assaying the
residuam in the same manner as by the alkalimetric
process, the real quantity of alkali and inert substances
18 determined at the same time. The alkalimetric assay
is not necessary; indecd, when soap is burned, the
residuum obtained contains all the fixed principles of the
soap, but instead of having the soda in a caustic state, as
in the soap, it exists in the form of a carbonate.

6. To ascertain the value of the soap as to the pro-
portions of fatty acids and base it contains the following
18 recommended :—A given weight of soap in solution is
decomposed by an acid ; the fatty acids float on the surface
of the liquid, and it is easy to collect them and determine
their weight. 'When they do not collect easily, they are
mixed with a known weight of white wax (previously
dried) which hastens, their solidification, A cake is thus
obtained which, when cold and dried, is weighed, the
weight of the wax used being deducted from the gross
weight of the cake. To obtain the proportion of alkali,
calcine a given weight of the soap in an iron ladle; all
the soda becomes transformed into carbonate, and the real
quantity of the alkali is determined by the-alkalimetric
test.

D'Arcet’s Method.—If preferred, D’ Arcet’s system may
be adopted, which consists in dissolving 24 drachms of
soap in 2 ounces of hot water ; from 1 to 24 drachms of
pure and dried white wax are then added, and the whole
boiled until the wax is melted, when the mixture is decom-
posed by the normal test-acid as in the ordinary alkali-
metric process. After cooling, the weight of the fatty acids
is determined by deducting the weight of wax used. By
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submitting the fatty acids to pressure, the solid and
liquid acids may be recognised by their consistency,
odour, &c. . .

When the soap under examination has been made from
materials rich in stearine, the addition of white wax may
not be necessaty, since the fatty acids will set into a
hard cgke. When, o1 the other hand, the scparated
acids solidify slowly, and when cold form a soft cake,
it indicates that liquid vegetable oils have been employed
in the manufacture.

To determine the quantity of resin in soap, Dussauce
suggests the following :—One ounce of soap is decomposed
by an excess of sulphuric acid. The fatty acids obtained
after cooling are washed with slightly acidulated water.
The cake of futty acids is divided into small equal picces
and well dried. A certain quantity is dissolved in five or
six times its weight of alcohol at 90°. When the solution
is made, boiling water is added to it; the proportion of
water must be larger than that of the alcohol. An imme-
diate separation takes place. and the futty acids float on the
surface of the liquor, which becomeslimpid if the soap does
not contain resin, and, on the other hand, becomes milky
if resin is present, After the solidification of the fatty
acids by cooling, the cake is divided again into pieces, dried
and weighed. The difference in weight from that of the
acids before the treatment by alcohol gives the proportion
of resin contained in the soap.

Richardson and Watt’s 8ystem.—They give the follow-
ing plan for analyzing soap :—The soap 1s dricd over a
water-bath 8t 212° T, and is then dissolved in alcohol (100
grains require 3 ounces of alcohol), and heated to boiling
over a water-bath, The soap, resin, and free fat enter into
solution, leaving the mineral constituents, glue, starch,
dextrine, &ec. undissolved. The liquid is filtered and the
residue washed with alcohol. The alcohol is expelled from
the filtrate by evaporation. Addition of water then sets
free any resin or uncombined fat. These are collected on
a filter, dried and weighed. The filtrate now only contains
the fat soap and resin soap if any, and must be treated by
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the alkalimetric test to determine the amount of potash
or soda in combination with the fatty acids.

At the same time that the soap solution is decomposed,
the fut and *resin acids risc to the surface, and these are
collected on a weighed filter, washed with hot water, dried
in vacuo, und agam weighed. The weight expresses the
joint amount of fatty and resin acids in the soap. Cold
alcohol will dissolve out all the fatty acid, together with a
small proportion of the resin from the filter, and the
filter dried in racuo and weighed as before, gives approxi-
mately the amount of resin in the soap.

To determine whether the base of the soap is soda or
potash, the solution of the sulphates filtered from the fatty
acids is concentrated and treated with tartaric acid and
bichloride of platinum in the usual way. The filter
containing the matter insoluble in alcohol is dried and
weighed, after being thoroughly washed in alcohol. In
genuine soap this insoluble matter is of very small amount,
not exceeding 1 per cent, for mottled and cven less for
yellow soap.



. CH PTER XXVL
PURIFYING@ AND BLEACIIING OILS AND FATS.

Bleaching Palm-oil: Watt’s Chromo Process.—Recovery of the Chrome.
—Bleaching Palm-oil with Chromate of Lime.—Purifying Oils.—
Dunn’s Mcthod.—Justice’s Method.

A VERY necessary branch of the soap-maker’s art is that of
decolouring or bleaching oils or other fatty matters pre-
vious to their introduction, with other and superior goods,
into the soap-pan. The most important of all saponifiable
materials possessing a colour natural to itself is_palm-oil ;
but its deep orange-red colour, except for special purposes,
would render it comparatively valueless as a soap-making
material if there were no means of depriving it of its
characteristic colour. In the early part of the present
century many attempts were made to destroy, modify, or
in some degree to reduce the intensity of the red colour of
this oil. 1t was subjected to,a high temperature, which
changed the rcd to a brown tint; nitric acid was found
to change the colour from red to yellow ; it was subjected
to the oxidising influence of the air, which greatly reduced
its objectionub%e redness, and numerous other processes
(includingeof course chlorine) were devised to render it
serviceable as a partial substitute for tallow; but it was
not until the year 1836, when Mr. C. Watt introduced
his now well-known process for bleaching palm-oil by
means of chromic acid, that the usefulness of this oil as a
soap material could be fully efjoved. By all the previous
processes, the colouring matter of the oil, though modified,
was neither removed nor actually destroyed, for it was in-
variably found that, in contact with causticalkali, the colour
more or less returned, and therefore affected the ultimate
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colour of the soap. By the “chrome process,” however,
the colouring matter of the oil was entirely removed and
the oil rendered as white as the finest knglish tallow.
The importance of. this process at a time when palm-oil
was worth dbout £32 per ton and tallow about £56 can
readily be imagined, and although some years elapsed
before the trade fully recognised its importance, it was
eventually adopted by all soap-nfakers in every nart of
the Kingdom. The process is conducted as follows :—
Bleaching Palm-oil: Watt’s Chrome Process.—One
ton of raw palm-oil melted by steam heat and allowed to
settle is placed in a wooden tub or vat, and is stirred with
a wooden crutch until it has a temperature of about 120° F.
or even lower in hot weather ; 28 1lbs. of bichromate of
potassa are then dissolved in boiling water and the solution
Eoured into the vat and the stirring continued ; 60 lbs. of
ydrochloric acid are then added, and the stirring vigour-
susly kept up. In a few moments the oil assumes a dark
orown colour, which in a few minutes changes first to a
Jark green and then quickly to a lighter green, with
slight foaming, when the operation is complete. If small
samples are taken from time to time and placed upon a
piece of glass or porcelain, the rapid changes of colour
appear very remarkable, and when the last stage is
reached (which is sometimes the case within five minutes
after the acid has been introduced) the oil upon the palette
will be perfectly free from colour. If now a drop or two
of the bleached oil be treated with a drop of soda ley, the
mixture will be guite colourless if the operation has been
properly conducted. A current of steam or a few pails
of boiling water are now introduced, with brisk stirring,
after which the oil is allowed to repose. In about twelve
hours the * green liquor,” as it is called, is drawn off by
a plugged opening at the bottom of the vessel, and the
bleached oil is then ready for the soap-copper. The green
liquor, which contains oxide of chromium in solution, is
carefully preserved, and may be treated for the recovery
of the clc?rome by a process which will be described
hereafter,
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Instead of using hydrochloric acid, 40 1bs. of sulphurie
acid and 60 lbs. of common salt may be used. The
sulphuric acid is diluted with about twice its bulk of water,
and the salt, previously dissolved in celd water, is mixed
with the solution of bichromate of potassa in the proportion
given. Some.persons, in bleaching palm-oil by the above
process, have been known to use as much as 40 lbs. of
bichrémate to the ton, an excess not only extravagant but
unnecessary.

In bleaching palm-oil by the above process it isof great
importance that the temperature of the oil should not be
above 120° F., since the chemical action which takes
place after the introduction of the bichromate and acid
greatly augments the temperature of the oil, and when this
latter stands at a higher point than we have indicated the
bleached oil is liable to assume a brown or “ foxy ” colour.
The author has most successfully bleached palm-oil when
it has been almost at the point of congealing.

Recovery of the Chrome.—Although the recovery of the
most costly ingredient employed in the process of bleaching
palm-oil with chromic arid is not now, owing to the greatly
reduced price of bichromate of potassa, of such paramountr
importance as it was formerly, there will be little difficulty
in showing that even now, where this salt is used exten-
sively, or even in moderate quantities, it will pay tosave it
from the gutter. The process, which was originated by
Mr. Charles Watt, jun., may be described as follows:—
The “green liquor ” resulting from the bleaching of palm-
oil, and which is rich in oxide of chromium, is placed in &
wooden wat or tub. A quantity of slaked lime is worked
up with water into what 1s termed milk of lime, small quan-
titiesof which are added cautiously, withcontinual stirring,
to the green liquor, until all the free sulphuric or hydro-
chloric acid is saturated. No excess must be added, other-
wise the oxide of chromium’will be precipitated. When
the saturation of the acid is complete the vessel is allowed
to rest for an hour or two, after which the liquid is trans-
ferred te another vessel, and milk of lime again added and
well stirred in, until the supernatant liquor is colowurless.
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After a few hours’ rest the clear liquor isrun off and fresh
water added, which, after a further repose, isagain run off,
this operation of was/king being continued until the clear
liquor is tasteless. , After aboutstwelve hours’ repose, the
whole of the liquor is run off, and the deposit, which is a
mixture of oxide of chromium and lime, after being well
drained, is spread over an iron plate, with a furnace fire be-
neathto thedepth of about twoinches. The fire being kindled,
the paste is first allowed to dry, when the heat is gradually
increased. When the plate acquires a cherry-red heat
the grey mass will gradually assume a yellow colour nearest
the plate, and the mass will break up into irregular cakes.
When these have become roasted about half through they
must be turned over one by one, and the roasting continued
until the whole assumes the yellow tint of ckromate of lime.
It will gencrally be found that the lumps will fall into a
coarse powder, in which case, in order to ensure uniformity
and to prevent over-heating (which must be strictly avoided)
the substance should be constantly turned over by means
of a trowel or shovel, a long-handled trowel being a most
convenient tool for the purpose. It is advisable in prac-
[tice to shift from the centre of the plate those portions
which are sufficiently roasted* and to replace them with
those which are less done; the finished material may
be shovelled into an iron box or barrow, and there allowed
to remain until cold, when it may be put info a cask until
required for use.

Bleaching Palm-oil with Chromate of Lime.—About
60 Ibs. of the chromate of lime prepared as above are
sprinkled into a vat containing a ton of melted palm-oil,
and well crutched or stirred in; and when the whole has
been introduced 60 1bs. of hydrochloric acid are added, and
the stirring continued until the usual reaction takes place
and the oil is completely bleached. A few buckets of hot
water may now be introduced with brisk agitation, and the
usual time then allowed for settling. It 1s hardly neces-
sary to say that the green liquor resulting from this opera-

* Tt is very important that the heat should be only of a dull red. Be-
yond this pointi the product becomes decomposed and useless.
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tion may be treated as before} and the chrome again
recovered.

Purifying Oils.—Fish oils may be purified by first boil-
ing them with a weak caustic soda ley—*about half a pound
of the alkali dissolved in half a gallon of warm water to
each ton of oile This being well stirred into the oil, half
a pound of sulphuric acid diluted with six times its weight
of water is then added, the whole being boiled by steam
for about a quarter of an hour. After about an hour’s rest
the liquid is run off from the bottom of the vat, and the
operation of bleaching commenced. 4 Ibs. of bichromate
of potassa dissolved in hot water is first introduced, and this
is immediately followed by adding 2 lbs. of sulphuric acid
diluted as before ; and after steam has been blown through
the oil for a short time 1 Ib. of nitric acid diluted with
1 quart of water is introduced, and the boiling continued
for half an hour longer. The oil is then to be well washed
with boiling water, and then allowed to rest until all the
liquid matters have subsided.

All fixed vegetable oils and also fats may be purified
and decoloured by means of chromic acid, but the opera-
tion is more effective when a solution of bichromate of
potassa and either dilute sulphuric acid or hydrochloric
acid are mixed during the process, when the alkali, being
attacked by the acid, sets the chromic acid free. Melted
kitchen-stuff and other rank fatty matters may be greatly
improved, both in smell and colour, by judicious treatment
with small quantities of bichromate and any mineral acid,
but in order to remove the traces of green oxide of chro-
mium whish are apt to remain in fatty matters containing
a considerable amount of stearine, it is advisable to well
wash the bleached fat by the free use of stcam or by
means of boiling water, and the vessel in which the opera-
tions have been conducted should be well covered with
sacking so as to retain the heat as long as possible, and
thus facilitate the subsidence of the green liguor.

In the purifying of fish and other oils chloride of lime,
made ints a thin creamy mass, has frequently been em-
ployed, with the addition of dilute sulphuric acid. About
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1 per cent. of the chloride and 1% per cent. of sulphuric
acid diluted with twenty times its weight of water are
about the right proportions. The oil is first gently heated,
the chlorideof lime is then added and well stirred in, after
which the dilute acid is introduced, and the agitation kept
up until a sample exhibits a satisfactory appearance.
Steam is then blown in or hot water applied to thoroughly
wash the oil, when it is allowed to rest for some"hours.
The clear oil is then run off into a proper receptacle.

Solutions of tan, or tannic acid, followed by chloride of
lime and dilute sulphuric acid have also bcen used in
purifying fish oils.

Dunn’s Method.—Mr. Dunn purified these oils by heat-
ing them with steam to a temperature of from 180° to
200° F., and then forcing a stream of hot air through the
oil, after which the oil was washed by steam or hot water
and afterwards filtered. A strong solution of common
salt, or a mixture of salt and sulphate of copper (both in
solution), and the whole well agitated for some time, is
another method of purifying fish oil which has been
frequently adopted. The oil is afterwards filtered through
lflresh charcoal, or is allowed to clarify by resting for a few

ours.

Palm and other oils frequently contain foreign matter,
the presence of which is likely to retard the chemical
action of the bleaching agent; it is better, therefore, to
remove these impurities by first heating the oil and then
allowing it to rest for several hours, so that these matters
may subside.

Justice’s Method of Purifying and Bleachiag Oils and
Fats consists in mixing with these substances, while in
a melted state, pulverised dry fuller’s-earth, and then
separating the earth from the oil or fat by allowing it to
subside. The fatty matter.to be purified is placed 1 any
vessel suited to the purpose, and is heated until it is
perfectly liquid. The temperature required of course
varies with the different kinds of oil or fat, but it is simply
sufficient that the material to be treated be broaght to the
liquid state. When the fat is thoroughly melted a quantity
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of finely-powdered fuller’s-earth, or an equivalent of clay,
is spread over its surface and mixed with it by agitation,
after which the fuller’s-earth is allowed to subside. The
fullers’-earth heing now at the bottoth of the vessel, the
oil or fat, freed from impurities and colouring matter, but
in other respects unchanged, is ready for use. The
residuum, consisting of fuller’s-earth mixed with oil, after
the clear portion has been drawn off, may be put into
boiling water, which separates the oil or fat from the
earth and permits it to rise to the top, where it can be
recovered. The refuse may then be thrown away or
utilised in any desired manner. The amount of fuller’s-
earth to be used varies with the different kinds of fats and
oils, say from 1 to 15 per cent. by weight of the fat or oil
to be treated. No stills or machinery arc needed, the
only apparatus required being an ordinary vessel of suit-
able capacity in which to warm the oil or fat, and if
desired one or more settling tanks.



CHAPTER XXVIL.

RECOVERY OF THE GLY OEEINE FROM WASTE
OR SPENT LEYS.

Young’s Process.—Payne’'s Process.—Versmann’s Process —O'Farrell’'s
Process.—Thomas and Fuller's Process.—Allan’s Process.—Lawson
;}zthtalman's Process.—Clolus’s Method.—Benno, Jatfé, and Co.’s

ethod.

Ir had always been a source of regret that the enormous
quantity of glycerine set free during the process of saponi-
fication should have been ruthlessly wasted, and that no
practical effort should have been made to recover this
valuable product from the exhausted leys. The high price
. of glycerine, however, naturally turned attention to the
soap-maker’s waste leys, which were known to contain
large quantities of this important substance; and to save
it from its usual fate—the gutter—certain ingenious per-
sons have devised various methods for its extraction. Of
the several patents which have been obtained for recover-
ing glycerine from spent leys, the following abstracts will
prove interesting, but as these patents are of recent date
they cannot, of course, be worked without the consent of
the respective patentees.

Mr. Benjamin Young’s Process consists in, first put-
ting the waste ley into capacious evaporating-pans or
other suitable vessels, provided with coils of pipe made of
any suitable metal, through which superheated or ordi-
nary steam is passed. The free and carbonated alkalies
(soda or potassa) are next neutralised by adding a solu~
tion of sulphuric acid in' about the following proportions,
namely, one part of water and one part of the quphuric acid
of commerce (68° B.), in about the proportion of two'gallons
of the diluted sulphuric acid to every forty gallons of the
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waste soap-liquor.  The solution®f sulphuric acid is added
to the waste soap-liquor in its original bulk, or when 1t 1s
reduced to about one half that bulk by evaporation. Su-
perlicated or ordinary steanl is then passed through the coils
of pipe connecting with the evaporating-pans, and the waste
liquor is concentrated to about one-tenth of the original
volume. If any resin or fat is contained in the waste
liquor #t is admissible to add a slight excess of the dilute
acid, and to remove the same—the resin or fat—Dby strain-
ing the concentrated liquor through cloth or any other
suitable material made into bags or otherwise, after it has
been evaporated to about onc-tenth of its original volume.
A sall quantity of carbonate of lime is then added to the
strained liquor, und it is further concentrated by evapora-
tion until upon cooling it assumes the consistency of a
syrup or paste, which consists of a mixture of chlorides
and sulphates of soda and potassa, sulphate and carbonate
of lime, and glycerine. The entire contents of the evapo-
rating vessels are then placed in a centrifugal machine,
such as is used for causing the separation of sugar from
molasses, which is then st In motion and caused to rotate
rapidly on its axis, thereby causing the removal of the
glycerine. By this means the greater portion of the salts
of soda, potassa, and lime are retained in the interior of
the centrifugal machine, the glycerine being thrown off
by the rapid rotation of the machine. As the glycerine
thus obtained holds a certain quantity of salts in solution,
these are separated by distillation.

Mr. George Payne's Process.—The inventor takes the
spent ley «esulting from the manufacture of soap and
saturates any free Elkuli present with an acid. He prefers
to use sulphurie, hydrochlorie, or nitric acid. He then
takes a solution of tannin or tannic acid, and adds this
to the spent ley after being neutralised by the acid. This
solution should contain about one part by weight of tannin
or tannic acid to about ten parts by weight of water.
The addition of the solution to the ley is continued until
it ceases ,to precipitate any albuminous or gelatinous
matter,
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The precipitate which 'is thus formed is separated by
filtration, or is allowed to settle. The remaining liquid
consists chiefly of raw or impure glycerine and chloride
of sodium. The solution should be warmed, as experience
shows that heat facilitates the formation and scparation of
the precipitate. In some instances the sclution may be
found to be slightly acid ; if so, it must be neutralised by
the addition of milk of lime. The clear liquor, which is
a mixture of glycerine and spent ley, is next heated to
expel the water, thereby concentrating the mixture and
removing from the same a large quantity of the salts,
which will crystallise out during the process of evapora-
tion. For this purpose heated air, superheated stecam, or
the direct heat of the fire may be employed.

By this process a concentrated solution of glycerine is
obtained containing about 10 per cent. of sult, and the
glycerine may be separated by distillation and refined in
the usual way. The inventor says that “the glycerine
obtained by this process may be more easily refined by

- distillation than that obtained by any known process.”

Versmann's Process.—The object of this invention is
the recovery of glycerine from soap leys, and its more or
less complete separation from chloride of sodium, carbo-
nate of soda, and caustic soda. A large percentage of
these salts is separated by simply boiling down the soap
ley and raking out the salts as they become insoluble.
The concentrated solution is then allowed to cool, after
which carbonic acid gas is passed through it until the
whole of the carbonate and caustic soda is converted into
bicarbonate of soda, which being much less:soluble in
glycerine than either the carbonate of soda or caustic
soda, may readily be removed by filtration or other con-
venient means.

The inventor sometimes commences by passing carbonic
acid gas through the original soap ley, but he finds it
more convenient to first reduce the bulk of the liquid by
boiling down, thereby separating large quantitieg,of the
salts, and then treating the liquid with carbonic acid. The
liquid from which the bicarbonate of soda has been
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removed is very rich in glycerine, but it still retains
sensible quantities of chloride of sodium and other salts,
the presence of which may act injuriously in the subse-
quent applications of the glycerine té certain purposes.
These salts are separated by submitting the liquor, either
hot or cold, tosthe process of “Osmose,” in an apparatus
known as the “ Osmogene,” such as is used in the separa-
tion of*saline compounds from solutions of beet-root sugar.
By this process nearly all the salts are separated from the
glycerine. But as the latter becomes diluted with water
it may be concentrated by evaporation, when it will be
rcady for the market as crude glycerine.

O’Farrell’s Process.—The spent leys are evaporated
immediately they are drawn off from the soap-pan by fire
heat or dry steam applied by any suitable apparatus, till
a saturated aqueous solution of common salt is obtained,
and this saturated solution is used for the purposc of sepa-
rating the glycerine from a fresh portion or sccond charge
of soap, when the spent ley obtained from this fresh
portion or second charge is evaporated, and this is again
returned to the soap-copper for the purpose of separating
the glycerine from a third charge, and the ley obtained 1s
evaporated as before. The process is repeated until the
quantity of glycerine present in the solution is sufficiently
concentrated to be economically separated.

Having by this means obtained the maximum amount
of glycerine in the minimum volume of spent soap leys,
the inventor proceeds to evaporate the solution till as
much salt as possible crystallises out, when the glycerine
is dissolved out from the residue by means of methylated
spirit or other suitable liquid, or the glycerine may be
separated by distillation in vacuo.

Thomas and Fuller’s Process.—The spent or par-
tially spent leys are first evaporated until nearly all the
salts are deposited; the resulting liquor, which is strongly
impregnated with glycerine, is then boiled with an excess
of fut or fatty acids, which readily combines with the
soda salte, and removes all salts which may be in suspen-
sion in the liquor. The solution is then filtered and sub-
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jected to distillation to ‘ecover the glvecime. Or the
spent levs may be treated with quick-lime to convet tne
carbonate of soda into caustic soda, and after filtration
boiled to concentration, and then fat or fat acid may be
added to remove the soda and such salts as may be in
suspension. The method described above, however, is
preferred, using simply concentrated leys and a fat acid
as the more effcctual means of ciearing the liquor of
salts.

Allan’s Process.—The inventor first neutralises the
spent leys with any mineral acid with agitation. After '
settling, he adds a solution of ulum, chloride of lime, or
crude pyroligneous acid, stirring thoroughly. If pre-
ferred, he evaporates to nearly “salting point” before
adding any of the substances mentioned above, and allows
the precipitate to deposit.  After settling he draws off
the clear liquor and evaporates it to a concentrated con-
dition in pans (to which the heat is only applied at the
sides), or in shallow pans with sloping bottoms, to which
.the heat is applied. The liquor 1s then distilled in a
glycerine retort heated by superheated steam from within,
and provided with an exit pipe at the bottom, which
carries off the precipitated salt as it accumulates.

Lawson and Sulman’s Process consists in first evapo-
rating the leys to a density of from 1'14 to 1-16, and
allowing the solution to cool. The salt liquor being thus
concentrated, the residual soapy matters remaining in
solution are rendered insoluble, and, rising to the surface,
may readily be removed by skimming or otherwise for
further use. To remove the albuminous matters remain-
ing in the liquor it is first heated, after which a salt of
chromium sesquioxide is added, which is capable of tanning
or rendering albumen insoluble. The quantity of the
chromium salt added will depend upcn the percentage of
albuminous matter existing in the ley. The albuminous
matters thus rendered insoluble by the addition of the salt
are precipitated and removed.

The removal -of thesé matters at this stage prevents
their decomposition by further evaporation, and thus a
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purer and more concentrated giycerine of better colour
than usual is obtained. The alkalinity of the liquor is
at the same time neutralised by a suitable acid.

The inventors remark, * A very con‘venient. method of
cffecting our invention, so as to obtain these two results,
t.e. the tanning of thc albuminous matters and the
neutralisation of the alkalinity, is to use the waste liquor
resulting from the bleaching of tallow or other fats or oils
(chrome liquor ?). For a lcy such as the above we may
add the bleaching liquor in the proportion of, say, 1 to
3 gullons for every 100 gallons of original ley; but this
must depend entirely on the strength and colour of the
ley. When treating highly-coloured leys, we add a pro-
portion of free chromic acid to the wuste liquor, which,
by the oxidation and destruction of the colouring matters,
is reduced to a salt of chromium sesquioxide capable of
removing the albuminous matters as above.”

The quantity of chromic acid will necessarily vary, but
for the above quantity of ley we should say about half a
pound of bichromate of potash added to a mixture of
three-quarters of a pound of sulphuric acid in 2 lbs. of water,
and add this mixture in the proportion of 5 lbs. to 20 lbs.
to every 100 gallons of ley, according to circumstances.
We now treat the liquor with a small excess of calcium
carbonate (say, for cxample, 1 to 2 gallons “cream of
whiting ” to 100 gallons of ley), and maintain at a boiling
temperature for a short time. This precipitates the whole
of the chromic salts, and neutralises any slight proportion
of acid remaining. The chromic oxide contained in the
resulting precipitate can be recovered for another opera-
tion in any suitable and well-known manner. The re-
sultant liquor obtained by removing the precipitate by
subsidence or filtration will be found clear and almost
colourless. It isthen concentrated by further evaporation,
which causes the gradual separation of the salt, which can
be again used in the manufacture of soap.

The crude glycerine finally obtained is of greater purity
and better colour than usual.

M, Victor Clolus’s Method.—To effect a separation of

Q
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the various bodies for commercial purposes, and especially
to extract the glycerine from spent leys, the inventor first
saturates the ley, when cold, with hydrochloric acid. The
solids are precipitated and collected ; the neutral clear
liquid is @évaporated in any suitable heating apparatus.
By degrees, as the evaporation proceeds, the salt is preci-
pitated and is removed, subjected to the action of a tur-
bine, and washed. In most cases®his salt is sea-malt in a
nearly pure state. The evaporation is arrested when the
liquid has arrived at a density of about 32° B. At this
point the glycerine contained in theley still contains con-
sidcrable quantities of salt in solution, the greater part of
which is eliminated by the following treatment ; that is to
say, the glycerine liquid, at about $2° B., is poured into
-any suitable vessel and hot air is blown into it, or the
liquid is otherwise heated and cold air blown into it. The
air so heated, or heated by the glycerine itself, gradually
eliminates the last traces of water in the glycerine, and
salt is constantly precipitated, as the latter is very slightly
soluble in anhydrous glycerine. To eliminate the water
evaporation #n vacuo might also be effected, but would be
more expensive. As the final result, highly concentrated
glycerine mixed with salt crystals is obtained. A tur-
bine is used for eliminating the salt, which is systemati-
cally washed, and the water used for the washing is again
treated.

The glycerine, thus purified by one or the other of these
two processes, contains only a very small quantity of sea-
salt in solution, and may be distilled. The inventor also
adopts another method when he desires to obtgin the car-
bonated or caustic salts of soda in the condition of
carbonates, instead of transforming them into chlorides
by means of hydrochloric acid. For this purpose he
evaporates the ley and introduces into it carbonic acid, so
as to convert the caustic soda into carbonate. When the
liquor indicates about 25° he allows the ley to cool, when
he introduces an excess of carbonic acid, whereby bicar-
bonate of soda is formed, which is only slightly soluble,
especially in a glycerine solution of salt. The greater
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part is precipitated and is elimifiated by means of a tur-
bine. The bicarbonate is transformed into carbonate by
calcination. The glycerine liquid which leaves the tur-
bine is trcated as befort. If it is. desired to obtain
glycerine more free from salt, the operation fs performed
as follows :—The glycerine concentrated by air blown into
it, or in vacuo, is treated with hydrochloric acid added in
excessy cither in a gasZous state or as a liquid. Sea-salt,
being almost insoluble in an excess of hydrochloric acid,
will be precipitated in fine crystals, and 1s eliminated by
means of a turbine. The excess of hydrochloric acid then
contained in the glycerine is eliminated either by blowing
air into the same or by an excess of oxide of lead.

Benno, Jaffé, and Co.’s Method.—According to this
process the inventors do not use common salt for separating
the soap from the ley, but employ in lieu thereof an
alkaline sulphate. The alkaline sulphates, especially
the sulphate of soda, act upon the soapy liquor in
the same manner as common salt, but there will be no
difficulty in subsequently separating such sulphate from
the glycerine. The spent ley obtained in eliminating the
soap by means of sulphate of sodium has an alkaline re- -
action, and is, therefore, first neutralised by the addition
of hydric-sodic sulphate ; it is then filtered and ultimately
evaporated. In the process of neutralising the spent ley
the hydric-sodic sulphate is transformed into sulphate of
soda by the caustic soda contained in the spent ley.
When the liquid is evaporated the sulphate of soda sepa-
rales in crystals, and is thus recovered as a bye-product.
The sulphate of soda, which has been introduced for the
purpose of separating the soap from the ley, is also sepa-
rated, and if properly purified can be used again for
eliminating soap from the ley. The liquid remaining
after the crystallisation is glycerine containing a slight
proportion of impurities, and can be further purified in
tbe usual manner, as for instancé by distillation,



CHAPTER XXVIIL. .

USEFUL NOTES AND TABLES.

Pickling Soap.— The Olcometer.—Aluminate of Soda.—Determination of
Resin in Soap.—Detection of Resin in Boup.—Cheap Almond Soap.
—Analyses of Soft Soaps.—DPotato-flour in Soft Soap.—Saponi-
fication of Neutral Fatty Bodies by Soap.—Jellifying.—Twaddcll's
Hydrometer.—Causticising Soda.—Soda Soft Soap.—Ialf-palm Soap.
—Adulteration of Comuercial Silicate of Soda Soaps for Calico-
printers.-—Fulling Soaps.—Table showing the Percentage of Soda
in Cuustic Ley.—Table showing the Percentage of Anhydrous Caustic
Potash in Caustic Ley.—Comparative French and English Ther-
mometor Scales.-—Tabfl showing the Specific Gravity correspondin
with Baumé's Hydrometer (Liquids denser than Water).—Table
showing the Bpecific Gravity corrosponding with the Degrees of
Baumé’s Hydromoter (Liquids lighter than Water).—Table of
Essential Oifs.—Fusing and Congealing Points of Fats and Oils.—
Kiirten's Table.—Boiling-points of some Volatile Oils.—Boiling-
points of Caustic Alkalino Leys.—Table showing the Quantity of
Caustic Soda in Leys of different Densities (Water 1000) —Table of
the Mechanical Power of Steam.

Pickling Soap.——Undcr this attractive hoading we may
statc that some very competitive soap-makers have occa-
sionally adopted a plan of artificially hardening the
surface of soap containing an infinitesimal proportion of
fatty matter by soaking it for a few hours in a strong
solution of common salt. The soap bars (which require
careful handling!) are gently deposited in the strong
brine, where they are allowed to remain until vhe surface
is sufficiently indurated, after which they are quickly
rinsed and then submitted to the drying-room for a short
time. By this method the soap assumes a virtue which it
does not possess.

The Oleometer.—This very useful instrument, for ascer-
taining the density of fixed oils, is thus described by Mr.
Cooley : — “ A delicate areometer or hydrometer, so
weighted and graduated as to adapt itself to the densities
of the leading fixod oils.  As the differences of the specific
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gravities of these substances arb inconsiderable, to render
1t more susceptible the ball of the instrument is pro-
portionately large and the tube or stem very narrow.
The scale of the oleometer in genesal use (Gobby’s) is
divided into 50 degrees, and it floats at 0 of zero in pure
poppy oil; at 38 or 884 in pure almond oil, and at 50 in
vure olive-vil. The standard temperature of the instru-
ments made in this tountry is now 60°; those made on
the Continent 54:6° F. The oil must therefore be brought
to this normal temperature before testing it, by plunging
the glass cylinder containing it into either hot or cold
water, as the case may be; or a correction of the observed
density must be made. The last is done by deducting 2
from the indication of the instrument for each degree of
the thermometer above the normal temperature of the
instrument, and adding 2 for every degree below it.
Thus : suppose the temperature of the oil at the time of
the experiment is 60° F. and the oleometer indicates 60°,
then—

60-0° Actual temperature.
64'5  Normal temperature.

55 Difference. °
Indication of the oleameter .o.vvvyu.. 6140
The difference 556 X 2=....0000000. 11°0

Real density ........ 500

Suppose the temperature observed at the time of the
experiment is 52° and the oleometer indicates 45°, then—

615  Normal Temperature.
620  Actual Temperature.

2-5 Difference.
Indication of the oleometer voveeevv.. 450
The difference 25 X 2= .vv0v.ve.. 60

Real density....oeo... 50°0

The oil is thercfore presumed to be pure.

Aluminate of Soda.—It has beenw proposcd to employ
this salt as a substitute for caustic soda in the manufac-
ture of soap. Aluminate of soda is prepared from bauxite,
an aluminate of iron, and from cryolite, a double fluoride
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of sodium and aluminum! Bauxite is calcined with soda
ash, whereby an aluminate of soda is formed, and the
oxide of iron is separated by lixiviation, the resulting
liquors being evaporated until‘a dry commercial alumi-
nate of soda is obtained, the composition of which is—
soda, 43 ; alumina, 40 ; water and impurities from the
soda ash employed, 9. Cryolite (powdered) is mixed
with six equivalents of lime and boiled with ‘water,
when an insoluble fluoride of calcium is formed and the
alumina becomes dissolved in the excess of caustic soda.
1f an excess of lime is used, the alumina will be precipi-
tated, leaving caustic soda alone in solution. We under-
stand that soap is made in the United States to a con-
siderable extent from aluminate of soda.

For making soap from aluminate of soda, about equal
parts of lard and tallow are preferred, and these should
not be heated to a greater extent than is just necessary to
liquefy them. The materials are not boiied in the usual
way, but the combination is effected at the lowest tem-
perature at which they can be intimately mixed.

To determine the Quantity of Resin in Soaps.—

* Mr. Sutherland recommends the following process, which
is said to give very satisfactory results :—300 grains of
soap cut into small pieces are introduced into a capsule
and covered with concentrated hydrochloric acid, the
contents are gently boiled till the soap is dissolved and
entirely decomposed ; 4 ounces of hot water are added,
and the capsule is set aside to cool. When cold, the cake
of fatty acids and resin is removed and washed several
times with warm water. After cooling it is dried and
gently remelted, and kept for a few minutes at 212° to
evaporute all traces of water.

This cake containing the fatty acids and the resin
is carefully weighed.

100 grains of the mixture are placed in a capsule and
covered with strong nifric acid and the temperature
raised to the boiling-point ; a powerful reaction takes place
with violent evolution of nitrous vapours. The heat is
withdrawn till the violence of the action subsides, and is
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again applied to maintain a glntle ebullition for a few
minutes. Small portions of nitric acid are successively
added till no further distinctly appreciable quantity of
nitrous acid is given off. ‘The fatty acids are now allowed
to cool, and are removed from the acid solutlon strongly
coloured by terebic acid. The cake is then washed by
melting it in a further quantity of nitric acid. When
cold it is dried and melted at a gentle heat till acid fumes
cease to be given off. The resulting cake is the pure fatty
acid freed from resin, the latter being indicated by the
loss. It will be observed that a correction must be made
to obtain the exact relative proportions between fat and
resin originally put into the soap-pan, as fats on bein
decomposed lose about 43 per cent. of their origina
weight. Hence, in making the calculation a proportionate
addition must be made to the fatty acid before dividing
its weight by that of the resin indicated. This process
may be also used to determine resin in bees’-wax.

Detection of Resin in 8ocap.—Mr. C. Barford decom-
poses the soap with hydrochloric acid, and washes the
mass thus obtained with water. He then treats it with a
caustic soda ley of the specific gravity of 11 diluted with«
6 volumes of water, avoiding excess. He then evaporates
it to dryness over a water-bath, grinds up the residue, and
dries in stove at 100° One portion of this powder is
utilised for the determination of the fatty acids, and
another portion is put into a very dry bottle, and from 5
to 6 per cent. of absolute alcohol are added for every
gramme of soap. It is heated at 80°, to dissolve the soap
of the fatty acids and of resin, and allowed to cool again
while well stoppered. The alcoholic liquid, when cold, is
mixed with 6 times its volume of ether. The whole is
well shaken up and left to settle. The resin soap is entirely
dissolved, whilst the soap of the fatty acids is deposited
almost entirely. After standing for 24 to 48 hours the
ethereal liquid is decanted, and ‘the residue is treated with
hydrochloric acid. This method is based upon the slight
solubility of a soda soap of the fatty acids in the above
mixture of alcohol and ether.
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Cheap Almond Soap.t-To impart the odour of bitter
almonds to soap, nifro-bensol has been much employed.
It is exceedingly powerful as a perfume, and must there-
fore be used in mpderation. 1t is largely used in some
parts of England for scenting cheap tablet soaps. In small
quantitics it has also been employed to disguise the dis-
agrecable odour of cocoa-nut oil.

Analyses of Soft Soaps.—The fllowing analyses may
be useful as showing the composition of several well-made
soft soaps :—

Good soft soap of London make: Potash 85 + oil and
tullow 45 4+ water 465 in 100 parts.— Ure.

Thenard gives the composition of soft soap as: Potash
9-5; oil 44'0; water 46-5 = 100.

Belgian soft or green soap : Potash 7 4 oil 36 + water
57 = 100.— Ure.

Scotch soft svap: Totush 8 + oil and tallow 47
+ water 45 = 100.—Ure.

Another well-made soap: Potash 9 + oil and fat 34
+ water 57 = 100.

An olive-oil (Gallipoli) soft soap from Scotland con-
sisted of potash with a good dewl of carbonic acid 10, oils
48, water 42 = 100.—Ure.

A rapesced oil from Scotland consisted of potash 10
+ oil 5166 + water 38'33.

A scmi-hard svap from Verviers, for fulling cloth, called
savon économique, consisted of potash 115 + fat (solid) 62
+ water 265 = 100.—Ure.

M. Juncmann proposes to make a soap by dissolving 28
parts of soda ash in 100 parts of molasses, and stirring
in 100 parts of oleic acid.

-Potato Flour in Soft Soap.—In the year 1838 Sheridan
(the original inventor of silicated soap) obtained a patent
for making soft soap with potato flour. The proportions
were: potato flour, 16 lbs.; potash leys, 100 lbs. ; water,
270 lbs. How many tithes has the same process been,
with slight modifications, re-patented !

Liquored soaps arc such as have water (with or
without silicate of soda) added to them after removal from
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the pan. Watered, or “run” so‘aps are those which have
water or weak leys added and mixed with the soap in the
soap-pan.

Saponification of Neitral Fatty -Bodies by Soaps:
By M. J. Pelouze.—One of the oldest and ‘most skilful
candle-makers.in France, M. de Milly, made a series of
important experiments on the saponification of fatty
matters, and especially ‘suét, by lime, in which he demon-
strated that a much smaller pereentage of lime than was
ordinarily employed would effect the complete saponifi-
cation of the fatty matter. Ilaving reduced the per-
centage of lime from 15 to 8 or 9 per cent., he subse-
quently reduced the proportion to 4 per cent. of the fatty
matter operated upon, the condition being that of sub-
jecting the lime, water, and fatty matter to an elevated
temperature. The operation was performed in a metallic
boiler, which was maintained for several hours at a tem-
perature corresponding to a pressure of 5 to 6 atmospheres.

It is easy to understand the economy of an operation
which enables us to diminish to one half the quantity of
sulphuric acid necessary for the decomposition of the lime
soap. It appeared to me interesting to subject to an
attentive cxamination a saponification performed with so
small a quantity of a_buse as one twenty-fourth part of
the aciditied fatty matter.

I prepared a lime soap by double decomposition, by
pouring a solution of chloride of calcium into an aqucous
solution of commerciul soap. The precipitate, when well
washed, was introduced into a small Papin’s digester, with
nearly its, own weight of water and 40 per cent. of olive
oil. The vessel was kept for nearly three hours in an oil
bath at a temperature of from 311° to 320° F. The
water above the precipitate was evaporated, and left a
syrupy residue presenting all the properties of glycerine.

The precipitate, when boiled in water acidulated with
hydrochloric acid, furnished a completely acidified fatty
matter ; for it was directly and entirely soluble in alcohol
and the ulkalies. In one word, the reaction showed all
the characters of the ordinary decomposition of the neu-
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\
tral fatty matters by the free alkalies. The difference in
hardness of the new lime soap being set aside (it was not
80 hard), one might have suppqsed that the saponification
had been parformed with caustic lime.

Another experiment was made by mixing Marseilles
soap with its weight of water and one’quarter of its
weight of olive-oil. The temperature and operation were
the same. The matter, after the reaction, had ‘all the
properties of an acid soap : it was soluble in cold alcohol
and in an aqueous solution of potassa or soda. Acids
separated from it a fatty substance likewise entirely
soluble in cold alcohol and alkaline solutions.

It results from the double experiment, which has just
been described, that soaps are as capable as alkalies of
decomposing fatty bodies into %cherine and fatty acids;
it will thus be understood why I have given to this note
the apparently paradoxical title, Saponification of Neutral
Fatty Matters by Soaps.

I have, moreover, ascertained that at the temperature
of 329° F. water does not act on oils. To decompose
them it is necessary that the mixture of fatty matters and
water should attain and be maintained for a long time at
the temperature of 428° F. assigned by M. Berthelot for
this latter saponification. .

In England, where Price’s house manufactures immense
quantities of stearine candles, the saponification is per-
formed by the action of superheated steam at a still
higher temperature. Thence result fatty acids and free
glycerine which is mearly pure, and whence arts, manu-
factures, and medicine have already drawn grtat advan-
tages, and which will, probably, be much increased.

In the new reactions of which we speak it will be
understood that water, at a temperature of from 311° and
329° F., decomposes a neutral soap into an acid soap and
very basic soap, and that the latter acts in a secondary
manner on a fresh quantity of fatty matter in the same
manner that a free alkali would do. The observations of
M. Chevreul, relative to the action of water on soaps,
accord with this axplanation.
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The experiment of M. Milly, which served as a founda-
tion for my work, may be explained in an analogoas manner.
It must be admitted that the saponification of suet by
means of 4 per cent. of its weight of lithe presgnts several
distinct phases in which a basic or neutral soap is formed
at first and is then changed into a relatively acid soap.
The observations of which I have been giving a sum-
mary find a simple interpretation in M. Chevreul’s works
on fatty bodies. They lead us to look forward to fresh
developments in this class of numerous and important
substances. 'When the elements of water alone cause the
decomposition of neutral fatty bodies into fatty acids and
glycerine, we may expect that science and industry will
multiply and vary the phenomena of saponification.
Jellifying is a term applied to soap which, after being
dissolved in a certain quantity of water, sets into a jelly
when cold. Soap-makers frequently test the jellifying
property of their soaps in this way :—After having care-
fully weighed 1 ounce of soap, this is cut up into thin
shavings, and these are placed in a porcelain capsule ; 73
ounces of water (by measure) are then added, and the
whole gently boiled over a spirit-lamp, constantly stirring
with a glass rod until the soap is all dissolved. Cold
water is then added to make up 16 ounces, and theé solu-
tion of soap is then set aside to cool. If the soap is of
good quality it should gelatinise in half an hour. In
cloth factories, and large laundries also, the character of
soap is determined by its congealing or jellifying pro-
perties. For this purpose 1 cwt. of soap is boifed by
steam heat in 80 gallons of water. When thoroughly
dissolved, cold water is added to make up 170 gallons in
all. At the end of twelve hours or so the solution of soap
will have set into a jelly if the soap has been of good quality.
Twaddell’s hydrometer is used in England for liquids
heavier than water. Its degrees are converted into specific
gravities by multiplying them by 5, adding 1,000, and
dividing the sum by 1,000. Thus:—
‘ 20 Tw. = 20 X 5° 4 1000

#1000 =1'100
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Twaddell’s tigures advance 5° in each number, thus ;=
1000 specific gravity is No. 0

1005 " , 1
1010 . . 2
. 1015 . Lo
1020 ” Y

and so on.

Causticising Soda.—Mr. Parnc]l’s plan for causticising
soda liquor under pressure appears to have proved very
successful in practice and to have effected a considerable
saving in fuel. The operation is conducted in horizontal
cylinders about 7 feet in diameter and 30 feet long, pro-
vided with a revolving shaft or agitator and “cages” for
holding the lime. Each charge is about 400 cubic feet of
soda liquor, and takes about three and a half to four hours
to causticise under a pressure of from 50 to 60 lbs. to the
square inch. It is stated that 90 or 92 per cent. of the
soda is causticised by this method, and the caustic liquor
comes out up to 82° Twaddell. The “mud ” contains from
3 to 4 per cent. of free lime. Each ton of 70 per cent.
caustic soda requires 15 or 16 per cent. of lime. One
apparatus turns out about 70 tons weekly. The patentee
says :—*“]. I treat the alkaline carbonates, or alkaline
carbonates mixed with caustic lime, under a pressure
greater than the ordinary atmospheric pressure, so as to
obtain a sufficiently high temperature to cause the alkaline
carbonate and the caustic lime to react upon esch other.
Thus it is possible, under pressure of 50 lbs. per square
inch, to effect the reaction with a solution of 1200 specific
gravity or over. 2. I agitate the mixed alkaline car-
bonates and lime during treatment in the maaner above
described in order to facilitate the reaction and hasten its
completion. 3. After the reaction has taken place I
maintain the pressure upon the products, and keep the
temperature constant until I have separated the caustic
soda or potassa, or both, from the carbonate of lime pro-
duced, in order that the reaction may not be reversed by
a reduction of temperature taking place whilst the caustic
alkalies and the carbonate of lime are in contact.

Soda Soft S8vap may be made from a mixture of soda
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and potash leys, but the leys mus“'il: be quite free from salt.

The proportions recommended are: Soda ley,

1 part;

potash ley, 4 parts; oleic acid, 100 lbs.; tallow, 50 lbs.;

hempseed-oil, 3,750 1bs.

soap.

This is said tq make a good soft

Half-palm Spap may be made from either of the fol-

lowing formule :-~
1. “White tallow ....

Palm-oil. .. 400
Cocoa-nut oil ...... 200
Yellow resin ....... 100
1600

2. Tallow .......0.... 700
Palm-oil ..... veeees 300
Cocoa-nut oil ...... 200
Cotton-seed oil ..... 400
1600

.. 950 1bA.

"
)"

3. Lard......

veesrses 550 Ibs.
Tallow ......... oo 400
Cotton-sced oil ..... 450 ,,
Resin cvevevaeann.. 200 ,,

1600

The following formulse, rccommended by Ott®, may

prove useful :—

Palm-oil ..... ceevsess 300 1bs.
Tallow ...oveveeaan.. 200
Resin.vvvennann 20
520
Tallow...0oevnsevssnss 500
Palm-oil ....... veere. 300
Resin ...oe0en-0enens. 200
1000

”
”

”

”»

Palm-oil.............. 450 1bs. "
Cocoa-nut 0il +veivaes. 80 4,
500
Lard ..ooovvivvneannss 850
Palm-oil ............. 150 ,,
Cocoa-nutoil ......... 50 ,,
Clarified resin ........ 60 ,,

200

Adulteration of Commercial Silicate of Soda.—The
sample in question gave on analysis, according to M. F.

Jean—
Boda @mbined with silica ...... . 854
Carbonate of soda. veo 636
Soda soap ...... oo 2000
Silica ..... T Ceseenens 21-40
Ferric oxide, a.lumma, and traoes of ime.,vseruenn., 074
Alkaline chloride and sulphates.......... cebeniaeas 066

‘Water. .

eees e rareraerseranenn tererecenaseea.s 60705
Mutternotdetermned,andloss O | 1]

The sample of silicate of soda contained, therefore,
2 per cent. of anhydrous soap, but as such a solution
 « Retof Manufacturing Soap,” &c. By Adolphe Utt.
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forms a jelly on cooling, the object of its introduction
was evidently to thicken the silicate, giving it the appear-
ance of a very concentrated product, and to prevent its
strength being taken with the hydrometer.

Soaps for Calico-printers.—The soap used by calico-
printers for clearing alizarine work must be very
neutral, the alkali being not only kept down in quantity,
but its thorough combination with the fatty acids secured
by very carcful boiling. The superiority of the madder
purples for which the firm of Hoyle and Sons were long
fumous was due to their practice of re-melting the best
soaps procurable with an additional quantity of palm-oil.

Fulling Soaps.—For use in woollen manufacture a
genuine Yotash oil-soap has been found in practice supe-
rior to all others. Resin gives harshness to the fibre of
wool, so must not therefore on any account be used. Soda
also injures the suppleness of the wool, so in discarding it
the manufacturer follows the teachings of Nature. The
natural lubricant of wool, called suin?, is a kind of potash
soap, containing a bare trace of soda. Silicates also must
not be used ; if present they are decomposed in the pro-
cess of fulling, &c., and deposit free silica, which grates
on the fibre and injures its lustre.

To prevent the boiling-over of the Copper, u piece
of machinery called a “fan” is used at some soap-works.
This consists of a revolving paddle furnished with blades
which touch the top of the boiling matter.

Small jacket-pans may be made from the alloy of
aluminium and bismuth of the Crown Aluminium Com-
pany, instcad of silver, which possesses the advantage of
being cheaper, harder, and less fusible than” the more
costly metal.

/Palm-kernel Oil,—The Diamond Oil Company of
Liverpool recently favoured the author with a sample of
this oil, which would appear to be a useful material in
soap-making, judging from its firmness at the temperature
of 70°. It bears a strong resemblance to cocoa-nut oil.

Cotton-seed and Palm-nut Oils.—On account of the
high price of tallow, these oils are almost indispensable to
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the soap manufacturer. Both ‘oils are commonly used
together for ‘making hard soaps, cotton-seed oil being
particularly useful in summer, on account of the large
proportion of stearine (aboat 30 per cent.) it contains, which
renders the soap more compact and capable of Withstanding
the action of higher temperatures. Crude cotton-seed o1l
has a reddish-brown colour, and when intended for expor-
tation ds usually treatcd with soda. The oil thus refined
has a density of 0°926, and solidifies at about 2} C.
During late years cotton-seed oil has becn extensively used
for the adulteration of olive-oil. Palm-nut oil is obtained
from the pulm-nut, either by pressure or extraction with
carbon disulphide®* or light petroleum, the latter being
preferable, as carbon disulphide, when not perfectly elimi-
nated from the oil, causes serious trouble, giving both a bad
smell and colour to the soap made from it. Palm-nut oil
is seldom used by itself for soap-making, as it produces a
very brittle and easily cracked soap, which combines with
but little water, and thus causes the produce to be very low.
Palm-nut oil is, however, of importance when mixed with
other fats, In order to free ordinary refined cotton-seed
oil from colouring matter, it is treated with the entire
quantity of ley, at 24° Baumé, required for the complete
saponification of the fats to be used, and the mixture is
boiled. The other fats are now added, and after addition
of water the saponification, which has not yet entirely
taken place, is completed.—Journal of the Society of
Chemical Industries.

Specific Gravity of Lard, &c.—According to De
Saussure,, the specific gravity of hogs’ lard at 60° is
0-938 (water 1,000); in its fluid state, at 122°, it is 0892 ;
at 1565° it is 0-881, and at 200° it is 0'863. The specific
gravity of—

at 53° at 76° at 122° at 200°
Nut-oilis .... 0928 .,... 0919 ..., oo 0871
Almond oil ,... 0920 .... e e 0863

Linseed ,, .... 0939 .... 0930 .... 0921 .... 0881
CRHOT o vvns 070 .ovs 0057 .uve e 0908
Olive o voiv 0919 .uvw OQLL .rer 0893 ... 0862

) ¢ Bisulphide of Carbon.
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Davron's Tanre snHowiNGg TuE PrororTiON oF DrY Sopa 1N Leys or

Specific grav- Drysoda pey  Boiling

ity of solu- eent. by point,
tion weight.
1-85 636 600°
1-72 538 400°
163 466 300°
1:56 41-2 280°
1-50 368 265°
1-47 340 255°
144 31-0 248°
1'40 290 242°

DIFFERENT DENSITIES.

Specificgrav- Dry soda per
ity of solu- ceni. by
tion. weight,
1-36 260
1:32 43-0
1-29 19-0
123 16-0 <
118 130
112 90
106 47

Boiling
point.

235°
228°
224°
230°
217°
214°
213°

Davrron’s Tanie sHOWING THE PrororTioN oF DRY PoTasn 1x LEys nv

Specific
gravity.
1-68

DIFFERENT DENBITIES.

Potash Boiling
per cent. point.
51-2 329°
46-7 290°
42-9 276°
39-6 265°
368 255°
344 246°
32-4 240°
29-4 234°

Bpecifio
gravity.

1-33
1-28
1:23
1-19
115
1-11
1-06

Potash

per cent.

26-3
234
196
16-2
13
95
+7

Boiling
poiwnt.
229°
224°
220°
218°
215°
214°
213°

CouparaTIVE FRENCH AND ENnGLisH THERMOMETER SCALES,
English, or Fahregheit.

French, or Centigrade.
0 Cent. or C.
b,

10
1,
20 ye
25,
30 ”
36 »”
40 b
45 "
50
66
60
66 ”
70 "

L

equals

”

32 Fah

r. or K.

”
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ComPARATIVE FRENCH AND ENonisH THERMOMETER ScALES— (continucd).

French, or Centigrade.

80 Cent. or C.

85
90
95
100
200
300
356

”
"

equals
1
9

:: (Water,boils) ;:

"

?. (Mercury boils) :,

L]

English. or Fahrenheit.

176 Fahr, or F.

185
194
203
212
392
572
662

%
” .

w (Water boils).

”

:: (Mercury boils).

TaBLE sHOWING THE SprCIFic GRAVITY CORRESPONDING WITH THE
DecareEs oF BaumE's IIYDROMETER.

Liquids denser than Water.

] —
De- Specific De- Specific De- 8pecific
grecs. Gravity. grees. Gravity. grees. Gravity.
0 10000 26 1:2063 52 15200
1 1-0066 27 1:2160 b3 15353
2 10133 28 1-2258 54 1-5510
3 1-0201 29 1-2358 55 1:6671
4 10270 30 1-2459 56 15833
b 1-0340 31 1-2562 67 1-6000
6 1-0411 32 1-2667 68 1:6170
