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PREFACE

Thermodynamic property data are important in many engineering applications in the chemi-
cal processing and petroleum refining industries. The objective of this book is to provide the
engineer with such data. The data are presented in thermodynamic diagrams (graphs) covering
a wide range of pressures and temperatures to enable the engineer to quickly determine values
at points of interest. The contents of the book are arranged in the following order: graphs, ref-
erences, and appendixes.

The graphs are arranged by carbon number and chemical formula to provide ease of use.
English units are used for the property values. For those involved in SI and metric usage, each
graph displays a conversion factor to provide the SI and metric units.

The graphs provide wide coverage for volume and enthalpy as a function of temperature and
pressure, including the following:

* two-phase region for saturated liquid and vapor

* superheated gas region for gases above saturation temperature

* subcooled liquid region for liquids below saturation temperature

* supercritical region for temperatures and pressures above critical point

The graphs for enthalpy also contain lines of constant entropy to permit engineering usage for
2nd law problems such as adiabatic expansion and compression of fluids.

The coverage encompasses a wide range of compounds (total = 343). The coverage of inor-
ganics is comprehensive: carbon oxides, such as carbon monoxide and carbon dioxide; nitro-
gen oxides, such as nitric oxide and nitrous oxide; sulfur oxides, such as sulfur dioxide and sul-
fur trioxide; hydrogen oxides, such as water and hydrogen peroxide; ammonias, such as ammo-
nia and ammonium hydroxide; hydrogen halides, such as hydrogen chloride and hydrogen flu-
oride; sulfur acids, such as sulfuric acid and hydrogen sulfide; hydroxides, such as sodium
hydroxide and potassium hydroxide; silicon halides, such as trichlorosilane and silicon tetra-
chloride; ureas, such as urea and thiourea; cyanides, such as hydrogen cyanide and cyanogen
chloride; hydrides, such as silane and diborane; sodium derivatives, such as sodium chloride
and sodium fluoride; aluminum derivatives, such as aluminum borohydride and aluminum flu-
oride; and many other compound types. Many elements (total = 82) are covered: hydrogen,
nitrogen, oxygen, helium, argon, neon, chlorine, bromine, iodine, fluorine, sulfur, phosphorous,
aluminum, lead, tin, mercury, sodium, magnesium, silicon, antimony, boron, iron, chromium,
cobalt, titanium, tantalum, silver, gold, platinum, radon, uranium, and many others.

For most compounds, the range of coverage for pressure is from 10 to 10,000 psia. Very lim-
ited experimental data are available at pressures above 1,000 to 2,000 psia. Thus, values at the
higher pressures should be considered rough approximations. Values at lower pressures are
more accurate.

The graphs are based on the Peng-Robinson equation of state (1) as improved by Stryjek and
Vera (2, 3). The equations for thermodynamic properties using the Peng-Robinson equation of
state are given in the appendix for volume, compressibility factor, fugacity coefficient, residual
enthalpy, and residual entropy. Critical constants and ideal gas heat capacities for use in the
equations are from the data compilations of DIPPR (8) and Yaws (28, 29, 30).
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The literature has been carefully searched in construction of the graphs. References for
sources used in preparing the work are given in the section following the graphs near the end
of the book.

For the graphs, some of the compounds may undergo thermal decomposition (reaction) at
the higher temperatures. For such cases of thermal decomposition, the graphs are useful for
ascertaining property values of the pure compound which is contained in the reaction mixture.
Chemistry handbooks and DIPPR (8) notes may be used for specifics regarding thermal
decomposition.

A list of compounds is given near the end of the book to aid the user in quickly locating
compounds of interest from knowledge of the chemical formula or name.

An executable computer program, complete with data files, is available for calculation of

thermodynamic properties. For information on the program, contact Carl L. Yaws, Ph.D., P. O.
Box 10053, Beaumont, Texas 77710, phone/fax (409) 880-8787.
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Enthalpy, BTU/Ib
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1. Molecular Weight, Ib/mol.......... 107.868
2. Freezing Point, F.........cccccocuenen. 1761.5
3. Boiling Point, F......cccccccoeeeunne. 4013.3
4. Density @ 20 C, g/lem™3............ 10.5

5. Density @ 68 F, Ib/f™3.............. 655.49
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Enthalpy, BTU/Ib
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1. Molecular Weight, Ib/mol.......... 143.321
2. Freezing Point, F............cceeeunee. 851
3. Boiling Point, F.........cccoeervrrenees 2847.2
4. Density @ 20 C, g/cm”3............ 5.56
5. Density @ 68 F, Ib/f"3.............. 347.1
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Enthalpy, BTU/lb

| Agl SILVER IODIDE

1. Molecular Weight, Ib/mol.......... 234.773
2. Freezing Point, F........................ 1025.6
3. Boiling Point, F............ccccovvunn.e. 2742.8
4. Density @ 15 C, g/cm”3............ 6.01
5. Density @ 59 F, Ib/fi”3.............. 375.19
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| A ALUMINUM
1. Molecular Weight, 1b/mol.......... 26.982
2. Freezing Point, F........ccccovcee 1219.7
3. Boiling Point, F....c..oocrrrrrcen 37328
4. Density @ 20 C, g/em™3........... 27
5. Density @ 68 F, Ib/A"3............ 168.56
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AIB3H12 ALUMINUM BOROHYDRIDE

1. Molecular Weight, Ib/mol.......... 71.51
2. Freezing Point, F........................ -83.2
3. Boiling Point, F.............ccceuuence 114.6
4. Density @ C, g/em™3............ -
5. Density @ F, Ib/f”3.............. -
1. Molecular Weight, Ib/mol.......... 71.51
2. Freezing Point, F........................ -83.2
3. Boiling Point, F.............ccceeecncne. 114.6
4. Density @ C, g/em”3............ -—
5. Density @ F, Ib/f"3.............. -

Heat capacity data are not available.
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| Aci3 ALUMINUM CHLORIDE |
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[ AF3 ALUMINUM FLUORIDE ]

1. Molecular Weight, Ib/mol.......... 83.977
2. Freezing Point, F............c.......... 1904
3. Boiling Point, F...........ccoeuerenecn. 2798.6
4. Density @ 25 C, g/em™........... 2.88
5. Density @ 77F, Ib/A™3............. 179.79
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| A ALUMINUM IODIDE
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1. Molecular Weight, 1b/mol.......... 407.695
2. Freezing Point, F...........ccccccc..cc 375.8
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Enthalpy, BTU/Ib

600

400

200

Dwtum: Sold @ 77 F25C), H= 0

1000
Temperature, F

10

AI203 ALUMINUM OXIDE |
1. Molecular Weight, Ib/mol.......... 101.961
2. Freezing Point, F............cccccu... 37253
3. Boiling Point, F..........ccoennnenen. 5396
4. Density @ 25 C, g/em”3............ 3.97
5. Density @ 77 F, Ib/R%3.............. 247.84
i 600
- solid |
400
/
J/
300
e
// 200
e
// 1%
/
/ 0
1BTU/Ib = 2.326 kJ/kg [~
i i 100
(o] 500 1600 2000



[ As3o12 ALUMINUM SULFATE ]
1. Molecular Weight, Ib/mol.......... 342.154
2. Freezing Point, F....o.cocer 1418.1

3. Boiling Point, F.......ccc.ccooneeencne. -
4. Density @ 20 C, g/em™3............ 2.71
5. Density @ 68 F, Ib/ft"3.............. 169.18
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Enthalpy, BTU/Ib
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| AsF3 ARSENIC TRIFLUORIDE |
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Enthalpy, BTU/Ib

Asl3 ARSENIC TRIIODIDE

1. Molecular Weight, Ib/mol.......... 455.635
2. Freezing Point, F............oooo...... 294.8

3. Boiling Point, F..............ccococc.. 757.4

4. Density @ 13 C, g/em”3........... 439

5. Density @ 55 F, Ib/A/3............ 274.06

12
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8
v
6 %
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. //
2 pd
yd
o] /
1B8TU/Ib = 2.3268 kJ/kg |
p | i
60 100 160 200 260

Temperature, F
Datum: Sod @ 77 F(25C), H = 0
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Enthalpy, BTU/Ib

r As203 ARSENIC TRIOXIDE

1. Molecular Weight, Ib/mol.......... 197.841
2. Freezing Point, F.........cccceenecee 595

3. Boiling Point, F........cccccoecvnnnnne 854.9
4. Density @ 20 C, g/fem”3............ 3.74

5. Density @ 68 F, Ib/ft"3.............. 233.48
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1BTUMb = 2.326 kJikg |

.20 | ! |

) 100 200 300 400 600 600
Temperature, F

Dotum: Solild @ 77F25C), H=0
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[ At ASTATINE |

1. Molecular Weight, Ib/mol.......... 210
2. Freezing Point, F........................ 575.6
3. Boiling Point, F.........ccccoeeennnne. 632.9

4. Density @ C, g/om™........... —

5. Density @ F, Ib/%3.......... —
20 . ] 20
|
| l solid ,]
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15 15
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S0 A 10
2 v
o
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N -y /
& v
o] / 0o
1BTU/Mb = 2.326 kUikg | ]
o 100 200 400 500 600

300
Temperature, F
Detum: Sobd @ 77 F(25C), H=0
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Enthalpy, BTU/Ib
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[ Au GOLD
1. Molecular Weight, Ib/mol.......... 196.967
2. Freezing Point, F........................ 1947.5
3. Boiling Point, F........c.ccccceucevee. 5156.3
4. Density @ 20 C, g/em™3............ 1931
5. Density @ 68 F, Ib/f*"3............. 1205.48
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Detum: Sold @ 77F25C), H=0
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Enthalpy, BTU/Ib
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[ B BORON |
1. Molecular Weight, Ib/mol.......... 10.811
2. Freezing Point, F.......ccccccccvvnnee. 3767
3. Boiling Point, F...........ccoceovunenne 6979.7
4. Density @ 20 C, g/cm”3............ 2.34
5. Density @ 68 F, Ib/ft"3.............. 146.08
! I 1400
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800
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/ 600
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// 200
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= 0
18TU/Mb = 2.326 kJ/kg | _
0 500 1000 1600 2000 2600 3000

Dwtum: Sobd @ 77F(25C), H=0

Temperature, F
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BBr3 BORON TRIBROMIDE
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| Bci BORON TRICHLORIDE
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BF3 BORON TRIFLUORIDE
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I BH2CO BORINE CARBONYL
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Enthalpy, BTU/Ib

-4

BH303 BORIC ACID ]
1. Molecular Weight, Ib/mol.......... 61.833
2. Freezing Point, F........................ 365
3. Boiling Point, F.......................... -
4. Density @ 20 C, g/fom”3............ 249
5. Density @ 68 F, Ib/f3.............. 155.45
!
| solid )
7
/ g
///
s
/ g
/ 1 BTU/Ib = 2.326 kJ/kg |
66 70 76 80 86 20

Dutum: Sold @ 77 F25C), H=0

Temperature, F
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B2HS5Br DIBORANE HYDROBROMIDE —I
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Enthalpy, BTU/Ib
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B10H14 DECABORANE

1. Molecular Weight, 1b/mol.......... 122.221
2. Freezing Point, F.........ccc.ceu.u..... 211.2
3. Boiling Point, F.......................... 4154
4. Density @20 C, g/lem”™3............ 0.94

5. Density @ 68 F, Ib/f*"\3.............. 58.68
1. Molecular Weight, Ib/mol.......... 122.221
2. Freezing Point, F........................ 211.2
3. Boiling Point, F.......................... 415.4
4. Density @ 20 C, g/cm”3............ 0.94

5. Density @ 68 F, Ib/f"\3.............. 58.68

Heat capacity data are not available.
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BARIUM

1. Molecular Weight, Ib/mol.......... 137.327
2. Freezing Point, F...........ccoueuu.... 1340.6
3. Boiling Point, F.........cccceernnnnee. 2972.9
4. Density @ 20 C, g/cm”3............ 3.51
5. Density @ 68 F, Ib/ft*3.............. 219.12
36 36
30 A 30
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2 pd
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=18 % 15
2 v
(] o
L
5o // 10
v <
5 // 5
o 1o
18TU/b = 2.326 kJkg |
5 [ N T
0 100 200 300 400 500 600 700

Temperature, F
Dstum: Sold @ 77 F(25C), H= 0
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Enthalpy, BTU/Ib
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Temperature, F
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Be BERYLLIUM
1. Molecular Weight, Ib/mol.......... 9.012
2. Freezing Point, F..........cccou......... 2348.6
3. Boiling Point, F.........c.oueeennee. 4479.5
4. Density @ 20 C, g/cm”"3............ 1.85
5. Density @ 68 F, Ib/f"3.............. 115.49
! 1600
....... J S°|id 1400
/ 1200
1000
800
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/ 600
//
/ / 400
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BeB2H8 BERYLLIUM BOROHYDRIDE

1. Molecular Weight, Ib/mol.......... 38.698
2. Freezing Point, F........................ 253.4
3. Boiling Point, F...............cc.c....... 194

4. Density @ C, g/em”3............ -

5. Density @ F, Ib/f"3.............. -

1. Molecular Weight, 1b/mol.......... 38.698
2. Freezing Point, F........................ 253.4
3. Boiling Point, F.......................... 194

4. Density @ C, g/cm”3............ -

5. Density @ F, Ib/R™3.............. -

Heat capacity data are not available.
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Enthalpy, BTU/Ib
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| BeBr2 BERYLLIUM BROMIDE
1. Molecular Weight, ItYmol.......... 168.82
2. Freezing Point, F........................ 914
3. Boiling Point, F........c.ccocceniecuaee 885.2
4. Density @ 25 C, g/cm™3............ 3.47
5. Density @ 77 F, Ib/R"3.............. 216.62
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Dstum: Sold @ 77 F{25C). H=0
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Enthalpy, BTU/Ib
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[ Beck BERYLLIUM CHLORIDE j
1. Molecular Weight, Ib/mol.......... 79918
2. Freezing Point, F.............occcece 761
3. Boiling Point, F..........ccccooeeeene. 908.6
4. Density @ 25 C, g/em’3.......... 1.9
5. Density @ 77 F, I/"3............. 11861
—If } 160
[ solid l S 140
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yd |
pd — 1o
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N I s
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Detum: Sold @ 77 F25C). H= 0
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Enthalpy, BTU/Ib
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BeF2 BERYLLIUM FLUORIDE B

1. Molecular Weight, Ib/mol.......... 47.009
2. Freezing Point, F..........cccccevee.e. 1472
3. Boiling Point, F...........ccccceecneee -—

4. Density @ 25 C, g/cm”3............ 1.99
5. Density @ 77 F, Ib/f**3.............. 124.23

pd

1 BTU/Ib = 2.326 kJ/kg

—

) 100 200 300 400
Temperature, F

Detum: Sold @ 77FR25C), H=0
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Enthalpy, BTU/Ib
N
o

10

| Bel2

BERYLLIUM IODIDE

Datum: Sclid @ 77 F(25C), H= 0

Temperature, F
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1. Molecular Weight, Ib/mol.......... 262.821
2. Freezing Point, F....................... 910.4
3. Boiling Point, F.........cccceceuruennne. 908.6
4. Density @ 26 C, g/cm”3............ 4.33
5. Density @ 79 F, Ib/f”3.............. 270.31
60
I I
N /
solid /
p4 50
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s 20
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Enthalpy, BTU/b
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Bi BISMUTH
1. Molecular Weight, Ib/mol.......... 208.98
2. Freezing Point, F............ccc....... 519.8
3. Boiling Point, F........ccoceeenenenee. 2597
4. Density @ 20 C, g/fem”3............ 9.8
5. Density @ 68 F, Ib/ft"3.............. 611.79
! / 14
) solid
l | // .
/
s o
pd .
'/
/ a
/ a
L/ 4
/
/ / i
74
V4 Jo
1 BTU/Ib = 2.326 kJ/kg |
0 100 200 400 600 600

Detum: Sold @ 77 F25C), H=0
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Temperature, F
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BiBr3 BISMUTH TRIBROMIDE

1. Molecular Weight, Ib/mol.......... 448.692
2. Freezing Point, F........................ 4244
3. Boiling Point, F...............c.......... 861.8
4. Density @ 25 C, g/lem”3............ 5.72

5. Density @ 77 F, Ib/f"3.............. 357.09
1. Molecular Weight, Ib/mol.......... 448.692
2. Freezing Point, F........................ 424 4
3. Boiling Point, F............c..cccceoee. 861.8
4. Density @ 25 C, g/cm”3............ 5.72

5. Density @ 77 F, Ib/fi”3.............. 357.09

Heat capacity data are not available.
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Enthalpy, BTU/Ib
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l BiCI3 BISMUTH TRICHLORIDE
1. Molecular Weight, Ib/mol.......... 315.338
2. Freezing Point, F...........ccoecneueee. 446
3. Boiling Point, F...........ccccccceneneee. 825.8
4. Density @ 25 C, g/cm™3............ 4.75
5. Density @ 77 F, Ib/fi™3............. 296.53

] 80
solid |
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20
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1 B8TUMD = 2,326 kJ/kg
I — 20
(o] 200 400 600 800 1000 1200 1400
Temperature, F

Detum: Sold @ 77 F(25C), H= 0
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Volume, ft"3/lb

l BrF5 BROMINE PENTAFLUORIDE

Enthalpy, BTU/Ib
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Volume, ft~3/Ib

Enthalpy, BTU/lb
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Enthalpy, BTU/Ib
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C CARBON
1. Molecular Weight, Ib/mol.......... 12.011
2. Freezing Point, F........................ 7184.9
3. Boiling Point, F..........cccceueueeeee 7105.7
4. Density @ 20 C, g/cm”3............ 2.25
5. Density @ 68 F, Ib/f"3.............. 140.46
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Datum: Soid @ 77F(25C), H=0
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CCI20 PHOSGENE
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CF20 CARBONYL FLUORIDE I
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Enthalpy, BTU/Ib

| CH4N2O

UREA

1. Molecular Weight, Ib/mol..........
2. Freezing Point, F..........cc.cccccens
3. Boiling Point, F...........ccccceueeee

4. Density @20 C, g/em”3...........

5. Density @ 68 F, I/fi*3............

Detum: Solid @ 77 F25C), H=0

(o]
Temperature, F
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CH4N2S THIOUREA
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[ cNer CYANOGEN BROMIDE |
1. Molecular Weight, Ib/mol.......... 105.922
2. Freezing Point, F...........ccccc.... 136.4
3. Boiling Point, F........ccocevevruenee. 142.7
4. Density @ 20 C, g/em”3............ 2.015
5. Density @ 68 F, Ib/f"3............ 125.79
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Detum: Cas @ 77 F(25C). H=0

Temperature, F
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COos CARBONYL SULFIDE

10 S * T T 10
N e
\\ NN 1 psia = 6.895 kPa 1
1#°3/M = 0624 m"3kg [~
\\ N i
NN
N
NONNCANY
NONUN
\\E\\\
1 RSN 1
0
= AN
Sv) N\ N, N
E
- ™
'] N NN
g \ \\\ N
© \ N N oo
> N NN N
\ N 500 F
0.1 N\ ~
50 0 I L. S VI (S i
NS
F Ny
. AN
\ N
\
4
// \\\\\
3 woF 4 | _::‘N~
100 F ]
0.01 0.01
10 100 . 1000 10000
Pressure, psia — 2 phane remperanee
160 - 160
/’ " ]' } { 1 1 1 1 1 17T
§=0.00 .
I H 1 psia = 8.895 kPa
- '] 1 BTUM = 2.326 kiAkg
e irear TUMbR = 4.187k
100 | l m 1 BTUML JAkg K 100
el ] T—"t /"" \\
e i i | - o S
— -~ S0 ﬁsoor
50 s ST 00 < 50
- P S } [ \\
é i T \\\\ P~ | ]
- -1 ™ b ot
= o - 300 = o
@ | i ~ N T
R o e E R R D S
o "s--o 17 \\
® 50 / 50
£ - / .
£ /
1]
L/ i
100 100F bm3ZZ2 ] 1100
/ 8§=-029 L——==-""7
I
-l
160 =l =r4 -160
- -100 F e =
- S=.0.41
; Pt
-200 . -200
10 100 R 1000 10000
Pressure, psia
Dstum: kieel Ges @ 77F(25C), H= 0, S+ RhP =0 2phase  ———— tempersture - — ——. entropy

58



COSe CARBON OXYSELENIDE
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Volume, ft~3/lb

Enthalpy, BTU/Ib

CSeS CARBON SELENOSULFIDE

10 T 10
1 psis = 6.895 kPs =N
B NN N 103 = 0624 m*3kg  |i~
\ =T
\\\\
NN
\\\Q\\
1 g i s ML
D T E
NG —t—— -
\\\\
0.1 —4— 0.1
{— 800 F
I \
- \
\ \
\
600 F
-”f’ \\\\\\\‘N
0.01 d - = 400F —— 0.01
200 F
OF
T
0.001 0.001
10 100 . 1000 10000
Pressure, psia —— 2 phase remperature
200 ;e T ——rT1 171 200
1 psia = 6.895 kPa
1 BTUMD = 2.326 kJkg
T =4,
150 . 1BTUMR = 4.1874JA0K |}
,/// Pt
. ”" - //’
100 S =0.08 e 100
—""" //"
- i}
At oL
P o §=0.03 e N
50 e S BooF {50
//// —rer T ™~
-4=17 TN \
—————————— ——— ~ }»g -t
\\& ______ 5004 "Tf RERn
o TS 0
600 F
L L 1/ ]
!
-60 (fs--o.li _______ S s 2= ’:___, -60
400 F
gl
-100 = p— ottt -100
—_ - - ———i§m018 -t ———t-rT -
P i
oF e
-160 -150
10 100 . 1000 10000
Pressure, psia
Detum: Ideal Gas @ 77F25C)1. H=0, S+ RhP =0 — 2 phese —_—epeETWe - — — — sntropy

62



C2N2 CYANOGEN
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C382 CARBON SUBSULFIDE

1. Molecular Weight, Ib/mol.......... 100.165
2. Freezing Point, F........................ 32.7

3. Boiling Point, F..........ccoceneneee. -

4. Density @ C, g/em”3............ -

5. Density @ F, Ib/fi™3.............. -

1. Molecular Weight, Ib/mol.......... 100.165
2. Freezing Point, F........................ 32.7

3. Boiling Point, F.......................... -

4, Density @ C, glem”3............ -—

5. Density @ F, Ib/fi”3.............. -

Heat capacity data are not available.
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Enthalpy, BTU/Ib
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| ca CALCIUM

1. Molecular Weight, Ib/mol.......... 40.078
2. Freezing Point, F........................ 1547.6
3. Boiling Point, F..........c.ccccoeeeee. 27119
4. Density @ 20 C, g/cm”3............ 1.54

5. Density @ 68 F, Ib/R™3.............. 96.14
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1 BTU/Ib = 2.326 kJ/kg -

] 200 400 600 800
Temperature, F

Detum: Sobd @ 77 F25C), H=0
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600

8

Enthalpy, BTU/ib
8

CaF2

CALCIUM FLUORIDE

Detum: Solid @ 77 F(25C), H= 0

Temperature, F
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1. Molecular Weight, Ib/mol.......... 78.075
2. Freezing Point, F........................ 2584.1
3. Boiling Point, F.............c........... 4592
4. Density @ 20 C, g/em”3............ 3.18
5. Density @ 68 F, Ib/f*”3.............. 198.52
I 600
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500
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e 400
v 300
/
// 200
/ / 1%
rd
/ 0
1BTUMb = 2.326 kd/kg ||
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CbF5 COLUMBIUM FLUORIDE

1. Molecular Weight, Ib/mol.......... 187.898
2. Freezing Point, F........................ 167.9
3. Boiling Point, F.......................... 437

4. Density @ 20 C, g/cm”"3............ 3.29

5. Density @ 68 F, Ib/fi”3.............. 205.39
1. Molecular Weight, Ib/mol.......... 187.898
2. Freezing Point, F........................ 167.9
3. Boiling Point, F.......................... 437

4. Density @ 20 C, g/cm™3............ 3.29

5. Density @ 68 F, Ib/fi"3.............. 205.39

Heat capacity data are not available.
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Enthalpy, BTU/Ib

°

[ cd CADMIUM J

1. Molecular Weight, Ib/mol.......... 112.411
2. Freezing Point, F........................ 609.6

3. Boiling Point, F............cconuuncee. 1418

4. Density @ 20 C, g/lem”3............ 8.64

5. Density @ 68 F, Ib/f"3.............. 539.38

sofidJ

26

A\

]
\

.....

1 BTU/Ib = 2.326 kJ/kg

5 | — -
° 100 200 300 400 600 600 700
Temperature, F

Detum: Sold @ 77 F(25C), H= 0
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Enthalpy, BTU/Ib
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[ cdcr CADMIUM CHLORIDE
1. Molecular Weight, lb/mol.......... 183.316
2. Freezing Point, F........................ 1054.4
3. Boiling Point, F.............oooocooce.. 1772.6
4. Density @ 25 C, g/om”3........... 4.05
5. Density @ 77 F, I/"3............ 252.83

| i 120
'''''' [ solid |
// 100
/, 80
v
// 60
d -
// 40
v g
v ’
P
// 0
1BTU/Ib = 2.326 kJ/kg | ...
xl' ! ‘ -20
o) 200 400 800 1000 1200

Detum: Sobd @ 77 F(25C), H=0

600
Temperature, F
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CdF2 CADMIUM FLUORIDE

1. Molecular Weight, Ib/mol.......... 150.408
2. Freezing Point, F....................... 968

3. Boiling Point, F.......................... 3183.8
4. Density @ 20 C, g/lcm”3............ 6.64

5. Density @ 68 F, Ib/f”3.............. 414.52
1. Molecular Weight, Ib/mol.......... 150.408
2. Freezing Point, F........................ 968

3. Boiling Point, F............cccccceeeue 31838
4. Density @ 20 C, g/cm™3............ 6.64

5. Density @ 68 F, Ib/fi"3.............. 414.52

Heat capacity data are not available.
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Cdi2 CADMIUM IODIDE

1. Molecular Weight, Ib/mol.......... 366.22

2. Freezing Point, F........................ 725

3. Boiling Point, F..........ccccccoueneee. 1464.8
4. Density @ 30 C, g/cm”3............ 5.67

5. Density @ 86 F, Ib/ft*3.............. 353.97
1. Molecular Weight, 1b/mol.......... 366.22
2. Freezing Point, F........................ 725

3. Boiling Point, F.......................... 1464.8
4. Density @ 30 C, g/cm”3............ 5.67

5. Density @ 86 F, Ib/ff"\3.............. 353.97

Heat capacity data are not available.
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Enthalpy, BTU/Ib
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| cdo CADMIUM OXIDE
1. Molecular Weight, Ib/mol.......... 12841
2. Freezing Point, F........cc.veres. =
3. Boling Point, F....c.cocccrrercrcn 2838.2
4. Density @ 20 C, g/cm”™3............ 6.95
5. Density @ 68 F, Ib/f"S............ 433.87

160

140

L. | solid |

120

80

60

40

20

1BTU/Ib = 2.326 kJ/kg
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Datum: Sold @ 77F(25C), H=0
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CIFO3 PERCHLORYL FLUORIDE
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Enthalpy, BTU/Ib
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Volume, ft~3/lb

Enthalpy, BTU/Ib
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CIHO4 PERCHLORIC ACID
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Enthalpy, BTU/Ib

[ cioz CHLORINE DIOXIDE

10— = T 10
e +——H +
NG | 1 1 1 psis = 6.895 kPe !
> —— 11°3/b = 0824 m"3kg |+
NN . HE
\ (NN
NONN
NN
1 ™ > 1
.
.
NSO
N <]
<
\ "
%Q SR
)
NG
0.1 - 0.1
L NS S
_ \\ 500F
) UG N
_/ \\\\:
0.0 'f::: 0.01
0.001 0.001
10 100 . 1000 10000
Pressure, psia — 2phs  ——— tempastue
200 - r ———r—r——r— 200
3 TTTI -
brse T 1 psie = 6.895 kPs 1
P | 1BTUM = 2.326 kJkg .
160 = Ry 18TUM R = 4.187 kJkg K 50
100 =41l I 100
- - Tt ‘\\
I et §=0.01 ~ I
- | = T ——d ™
60 ~pore=T0 P = G -~ i tf 60
W S — 500 F
o e ~ J l =+~ O
LN\ T fparT
| rl [s-ao.u i
-60 ] ] T / -60
2l »
T A
-100 T 300 F -100
RER » i
l I‘]ii /,- T =027 ’
-160 i -160
-/
et .
100 F —
-200 '_':_'_—_— — bt —-lsa 04 ==z -200
i
.260 . -260
10 100 . 1000 10000
Pressure, psia
Datum: ideal Ces @ 77 F(25C), H=0, S+ RinP =0 —— 2 phese temparsivie -———- entropy

79




Volume, ft*3/lb

| cr CHLORINE |

10 10
N T
IS 1 psia = 6.895 kPa "
N < DR 3 1173/ = 0624 m"3kg [i—+
.
5 e
\\\: NN |
\\\:\:\ |
1 > ! 1
\\
= SN .
t R
\\ NS s
.
\.\\\:\\\W\f ‘
0.1 SN\ -LD 800 f 41 0.1
TN S =
400 F E'P
] -
\ N
/ N
> ] b
ot . 200 F _%_Tt‘:‘\~~
0.01 e Y bkt d=E] 0.01
I 8 Y
[ R
! T
|
0.001 | 0.001
10 100 . 1000 10000
Pressure, psia 2 phase S
260 — ——————— 260
1T
[ T]751 peia = 8.895 kPa
200 | [ [ 27 |1BTUM = 2.326 kimg
1 | | 1BTUBR = 4087 kikg K [] 290
+ S gEan
$=0.05 ! -~
160 . - - e, 160
H S RS
100 % _ el | | lgm00i” 100
o ekl Rt
= = i T I 800 F
3 Pt T = \\\
B o S b L ol 60
>: - - == f——— \\
a =t ™ 400 F I Y
TU o] o =% T bod \..T__‘ o
% — ._‘l . _\(.__' O
w | | |YS--014 SN
-60 l lj'l f'—r : 1 ' ] -60
T - ==
-100 e Se-024 = jmmsmEIIi b Sdest dutai -100
- i
B fofradondn O F i
.160 -f=== P e -—-----—3-10-54; = = == == St e _180
R T [ e S e 1 1 |
200 L e
10 100 . 1000 10000
Pressure, psia
Detum: ideel Ges @ 77 F(25C), H=0, 8 + AP = 0 o 2 phese  — tempmete -———. entropy

80



| creo

CHLORINE MONOXIDE

10 10
1 psia = 6.895 kPa -
BN 113/ = 0624 m“3&kg [
\ N T
NN
\\.\\\:
Vet ™ et —— 1
b I o = S T == :tl':: e
4+ - 4 N S — I -
2 N S fES ER B i i SeEesSm=mu) b=
[ = \\% I
NG
o0 R T — S
= <
o\q \\\\ g
<
t §\\\\\

- 0.1 —*\‘%— 300 F 0.1
@ — :
£ N\H1-s00F i
3 ‘ 1
3 - NG m
> 1

N
T T~ ]
’_f“"~~ooos k \\\\\§
0.01 - e — 100 F - 0.01
] o 1 1 sy i 120 5 £ S L] e s 2
e R S e B b e i S
0.001 0.001
10 100 N 1000 10000
Pressure, psia — 2 phaee rermparanre
1860 , — 160
g i %/V 1 .|
$=0.08 1 psia = 6.895 kPa
o] 1 BTUM = 2.328 kJAg
- 1 BTUMDR = 4.1
100 . 8TUA R 87 kJkg K 100
—etl || T
i i -7
47 = 700F
Prat e ~
- A — P 0 T~
50 . = = 50
= 8=0 e s
- T 500 ma
g b ] \
o] R O T
- o s - b1 0
o & ________ ——n —

- S=-0.1
>
s /

2 w0 <8 -60

E / 300 F —
wi P - e EEN

// -1
—p---iSe02  t——oooTT T
-100 o’ -100
——/ | 1]
ot S S
100F
p——" 4
B, QR T O 2
-160 = mmmmssTE I F T S =-0.3 SITIIIIS -160
.__—'—-—"‘"—"
-100F
-200 -200
10 100 . 1000 10000
Pressure, psia
Owtumn: ideal Ges @ 77 F(25C). H=0, S+ RnP =0 —— 2 phese —— TP Me - -~ —- entropy

81
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Enthalpy, BTU/Ib
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Co COBALT ]
1. Molecular Weight, Ib/mol.......... 58.933
2. Freezing Point, F...........ccccccc.... 2723
3. Boiling Point, F...........cccouerneene. 4090.7
4. Density @ 20 C, g/fem”3............ 8.9
5. Density @ 68 F, Ib/f™3.............. 555.61
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Temperature, F
Detum: Sold @ 77F(25C), H=0

83



Enthalpy, BTU/Ib

CoCI2 COBALT CHLORIDE

1. Molecular Weight, Ib/mol.......... 129.839
2. Freezing Point, F..........c.ccce.c.... 1355
3. Boiling Point, F........coovvervenneene. 1922
4. Density @ 36 C, g/em™3............ 3.36
5. Density @ 97 F, Ib/f"3.............. 209.76
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Datum: Solid @ 77 F(25C), H= 0
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| conc3o4

COBALT NITROSYL TRICARBONYL

1. Molecular Weight, Ib/mol.......... 172.971
2. Freezing Point, F...........cccco...c... 12.2
3. Boiling Point, F.......ccccoccevevununen 176

4. Density @ C, g/em”3............ -
5. Density @ F, Ib/f*"3.............. -—
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Enthalpy, BTU/Ib
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Cr

CHROMIUM

1. Molecular Weight, Ib/mol
2. Freezing Point, F
3. Boiling Point, F
4. Density @ 28 C, g/cm”3
5. Density @ 82 F, Ib/fi*3
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CrC606 CHROMIUM CARBONYL
1. Molecular Weight, Ib/mol.......... 220.059
2. Freezing Point, F..............ccocc..... 302.9
3. Boiling Point, F...........cccceceueee. 303.8
4. Density @ 20 C, g/cm”3............ 1.77
5. Density @ 68 F, Ib/fi*3.............. 110.5
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Volume, ft~3/ib

Enthalpy, BTU/lb
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Enthalpy, BTU/lb

0.2

0.16

0.1

0.08
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[ cs CESIUM ]

1. Molecular Weight, Ib/mol.......... 132.905
2. Freezing Point, F...........c..c.c...... 83.3

3. Boiling Point, F.......ccccovvveuennn. 1274

4. Density @ 15 C, g/cm™3............ 1.88

5. Density @ S9 F, Ib/fi"3.............. 117.36
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1BTU/b = 2.326 kJ/kg |
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Detun: Sobd @ 77 F(25C), H=0
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Enthalpy, BTU/Ib
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CsBr CESIUM BROMIDE |
1. Molecular Weight, Ib/mol.......... 212.809
2. Freezing Point, F........................ 1176.8
3. Boiling Point, F............cccoecec.. 2372
4. Density @ 20 C, g/cm”3........... 4.44
5. Density @ 68 F, Ib/fi™3.............. 277.18
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Enthalpy, BTU/Ib
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CsCl CESIUM CHLORIDE

1. Molecular Weight, Ib/mol.......... 168.358
2. Freezing Point, F...........cooeuencee. 1194.8
3. Boiling Point, F........ccccvueuccnnene 2372

4. Density @ 20 C, g/cm”3............ 3.99

5. Density @ 68 F, Ib/fi"3.............. 249.09
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Enthalpy, BTU/Ib
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[ csF CESIUM FLUORIDE
1. Molecular Weight, Ib/mol.......... 151.904
2. Freezing Point, F.........ooooooo.... 1261.4
3. Boiling Point, F.........orrvocce.... 2283.8
4. Density @ 20 C, g/em”3............ 4.12
5. Density @ 68 F, Ib/R3............. 257.2
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Enthalpy, BTU/Ib

| csl CESIUM IODIDE ]

1. Molecular Weight, Ib/mol.......... 259.81
2. Freezing Point, F........................ 1149.8
3. Boiling Point, F.........cccovvceuenen. 2336
4. Density @ 25 C, g/fcm™3............ 451

5. Density @ 77 F, Ib/R"3.............. 281.55
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Detum: Solid @ 77 F(25C), H=0
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Enthalpy, BTU/Ib
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Cu COPPER |

1. Molecular Weight, Ib/mol.......... 63.546
2. Freezing Point, F........................ 1984.3
3. Boiling Point, F..........ccccovuernne 5210.3
4. Density @ 20 C, g/cm”3............ 8.92

5. Density @ 68 F, Ib/ft"3.............. 556.86
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| cuer CUPROUS BROMIDE

Enthalpy, BTU/Ib
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1. Molecular Weight, Ib/mol.......... 143.45
2. Freezing Point, F...........c............ 939.2
3. Boiling Point, F........cccoccccrvevnnnne. 2471
4. Density @ 20 C, g/fem™3............ 4.98

5. Density @ 68 F, Ib/f””3.............. 310.89
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Enthalpy, BTU/Ib
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CuCl CUPROUS CHLORIDE
1. Molecular Weight, Ib/mol.......... 98.999
2. Freezing Point, F........................ 805.7
3. Boiling Point, F........cccevevvenene 2714
4. Density @ 20 C, g/cm”3............ 4.14
5. Density @ 68 F, Ib/fi"3............ 258.45
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Enthalpy, BTU/Ib
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[ cuck CUPRIC CHLORIDE |

1. Molecular Weight, Ib/mol......... 134.451

2. Freezing Point, F............c.ccc....... 1171.4

3. Boiling Point, F..........ccccoveenenneee 1819.4

4. Density @ 25 C, g/em™3............ 3.39

5. Density @ 77 F, Ib/R%3............. 211.63
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Enthalpy, BTU/Ib
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Cul COPPER IODIDE
1. Molecular Weight, Ib/mol.......... 190.45
2. Freezing Point, F.............c.......... 1121
3. Boiling Point, F.........ccccevoruneeen. 2436.8
4. Density @ 20 C, g/cm”3............ 5.62
5. Density @ 68 F, Ib/f"3.............. 350.84
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Enthalpy, BTU/Ib

Volume, ft~3/ib
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Enthalpy, BTU/lb
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EUROPIUM

1. Molecular Weight, Ib/mol.......... 151.965
2. Freezing Point, F.........ccoeeeeeee 1511.6
3. Boiling Point, F........ccccccoceennnee 2675.9
4. Density @ 20 C, g/em™3............ 5.24
5. Density @ 68 F, Ib/fi"3.............. 327.12
7 70
i A
sol
I l » w
/ A
// 50
//
// 40
//
- *
//
// 20
Pl
7’
10
“ 0
18TUMb = 2.326 ki/kg |
RN T N
o 200 400 600 800 1000 1200 1400 1600

Datum: Sobd @ 77F(25C), H=0

Temperature, F

102



FLUORINE

F2

° 5 8
- [ om
Ho 0
. T
b (TR -
hm T R S
Mﬂ __‘__
g5 P
. AR
i moTrTT
R g1 ]

100

10

ai/e.y 'swnjop

0.01

10

0.001

temperature

w— 2 phase

Pressure, psia

100

o Q
o 8
m 3 o 0 - ..n.nv m_m
L T T HA T 1=
i 1 y Y 2
] 3 | \ = T
4 i v 1 v M_
o +— b
<3 \ ' /_
. * T T m
IEERN _ IR
22T N | [ |
@ N ,
H et e |
.m% | |
222 h |
{ 2835 |f I b= _
, i [N o , :
- \ ]
_m ,/m ." w
s s 8 et A —
SR e =
..... - S— —— / . P R—
SISV I LR L 2
B _ 18T T s i
{ [l "
. c=ameal.] @ ."; o
A SR . \ P
\3 i \ T T
@ \ i
. [
\ : 1
| ) " :
_., H H |
_, . m “
\ 1 o
1 1 =]
I w4 -
\ [ . W
[ \ ! I WA
| t [ |
\
H |
: et
1 +
! :
\ \ |
\ \ |
\ \
v 1!
\ H
\ \ !
\ \ ”
]
! o
Al -
=3
8 ° 3 8 3 8
s

arn1g ‘Adeyiuz |

Pressure, psia

temperstute - —-~— —- entropy

a2 phose

Datum: Ideal Qes @ 77 F(25C). H= 0, S+ RnP =0

103



Volume, ft"3/lb

Enthalpy, BTU/lb
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Enthalpy, BTU/Ib

[ Fe IRON

1. Molecular Weight, Ib/mol.......... 55.847
2. Freezing Point, F...........ccoeevuene 2795
3. Boiling Point, F..........ccccovennen.ee 4940.3
4. Density @ 20 C, gfem™3............ 7.86
5. Density @ 68 F, Ib/f*73.............. 490.68
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Enthalpy, BTU/Ib

Volume, ft“3/lb

l— FeC505 IRON PENTACARBONYL
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Enthalpy, BTU/Ib
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FeCl2 FERROUS CHLORIDE
1. Molecular Weight, Ib/mol.......... 126.752
2. Freezing Point, F..........ccooceeee. 1241.6
3. Boiling Point, F..........c.ccecrennee. 1878.8
4. Density @ 25 C, g/cm”3............ 3.16
5. Density @ 77 F, Ib/R"3.............. 197.27
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Enthalpy, BTU/Ib
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FERRIC CHLORIDE

1. Molecular Weight, Ib/mol.....
2. Freezing Point, F...................

3. Boiling Point, F.....................

4. Density @ 25 C, g/cm™............ 2.9

5. Density @ 77 F, Ib/A%3........

181.04
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Enthalpy, BTU/Ib
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FRANCIUM |

1. Molecular Weight, Ib/mol.......... 223
2. Freezing Point, F..........cccoeuueee. 80.6
3. Boiling Point, F..........ccccocouence. 1122.5
4. Density @ C, g/lem”3............ -
S. Density @ F, Ib/ft"3.............. -
I
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Enthalpy, BTU/ib

8

o

| ca GALLIUM |
1. Molecular Weight, Ib/mol.......... 69.723
2. Freezing Point, Fu....ccvvsnee 85.5
3. Boiling Point, Fcercrcrererore 4070.9
4. Density @ 30 C, g/em™........... 6.1
5. Density @ 86 F, IW/R3............ 380.81

! 400
[ Z
/ - -
//

// i

//
at )
/ 1 BTUIIb-- 2.326 uimg o

Deturn: Liquid @ 77 FQ5C), H=0

Temperature, F
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Enthalpy, BTU/Ib
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GaCi3

GALLIUM TRICHLORIDE J

1. Molecular Weight, Ib/mol.......... 176.081
2. Freezing Point, ... 171.9
3. Boiling Point, F..........ccccceeue. 393.8
4. Density @ 26 C, g/cm”3............ 2.47

5. Density @ 79 F, Ib/fi*3.............. 154.2
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Enthalpy, BTU/Ib
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| Gd GADOLINIUM
1. Molecular Weight, Ib/mol.......... 157.25
2. Freezing Point, F........................ 2397.2
3. Boiling Point, F...........c.cccccccee. 2726.3
4. Density @ 20 C, g/lem™3............ 7.9
5. Density @ 68 F, Ib/f"3.............. 493.18
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Enthalpy, BTU/lb
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Ge

GERMANIUM

1. Molecular Weight, Ib/mol.......... 72.61
2. Freezing Point, F.........cc.cccenn 1720.8
3. Boiling Point, F......coccoevvvnennnce. 5165.3
4. Density @ 20 C, g/lem”3............ 5.35

5. Density @ 68 F, Ib/R”3.............. 333.99
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GERMANIUM BROMIDE
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Enthalpy, BTU/Ib

H3NO3S SULFAMIC ACID
1. Molecular Weight, Ib/mol.......... 97.095
2. Freezing Point, F.........c.cccccene 400.7

3. Boiling Point, F..........cccooovnunnee. -
4. Density @ 25 C, g/em”3............ 2.13

5. Density @ 77 F, Ib/fi™3.............. 132.97

Detum: Sobd @ 77 F(25C), H=0

Temperature, F

134

’ 1
2 _m._..rjm l //
i //
/
| /|
0 ya _
|
4
\ / |
// |
. »
/ 1 BTU/Mb = 2.326 kJ/kg
4L

920




HELIUM-3

LHe

1000.0

0
(7]
Q
o
—
2
71
7]
[]
g
a.
253
f =8
; /;
C |
! /. ’
i /i ¥ ..

2 3
.w- .nOuv. .Ou mo & m .m: .mu m (<] m. m
pr bt T T 1Tl o s \ I W i A W WO
A - A S g 1« W % HT.MT e et W
° 1 . g L1 [ Sl S ) ]l W Y S
5 i /i i I L33 _ D N T D
e E n_ 4 m WBW [ lﬁw [ ﬁ L ] H ﬁl
3 - -4 : 23 7 7 T TN T
w O | @ Nox i H H
mmo. _...LI.ﬂ N @8 T ﬂl._ , . T
T IR 188 | T
P gty | 155 1 N S S S S 09 % | (P R
&= | == _
7111 ]

Tx ..... cv\ t\ +l_|~_

[T

400 F
i

\o .

10

10.0
1.0

0.1
2600
2000
1600

[=]
g & °
[~}

ql/€ .3 ‘awnjoA ay/nig ‘Adieyiug

-600 -

-1000

10000

10

Pressure, psia

temperstvie -———  enuopy

Datumn: ideal Goe @ 77 F(25C), H=0, S+ RnP = 0

135



HELIUM-4

rHe

1000.0

o
8 8 ° -
- - - =3
] T
/. /
o VAN
3 _ H Y VeTa
£t Feent b HA A~
gs | bt LA
14 )
i R _
Y T A _7.

O

|

s 0 N B

|

———=

NI

1000

HIEERE
i

1000.0

ey

10.0

'aWn|oA

0.1

10000

100

10

tomparsiure

Pressure, psia

(=]
§ & & g . g ¢
» T T T T m
1] 1 ! ! e
R ==
4 -«
1 €3 [] | |
oL I~
| €22 || |
w
] 8373
s L3
-]
H oo
~
~
gt :
N i I
I i
0 =
.m.__
_ [
|
o
= 118 8
—y il -
[— ®
| - \
5 4
— . .
el
| |
|
_»
m °

2000

1600 -f--omm

§

q/n1g ‘Adieyiug

8

w

-600
-1000

Pressure, psia

OMPNBIUIe - ———  enbOPY

Detum: ldeal Gae @ 77 F(25C), H=0, S+ RnP = 0

136



Enthalpy, BTU/Ib
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| Hf HAFNIUM
1. Molecular Weight, Ib/mol....... ... 178.49
2. Freezing Point, F...........cccccccne. 4051.4
3. Boiling Point, F............ccocoeee.e 10268.3
4. Density @ 20 C, g/fem”3........... 13.31
5. Density @ 68 F, Ib/fi”3.............. 830.91
|
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Datum: Sobd @ 77 F(25C), H= 0
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[ Hg MERCURY ]
1. Molecular Weight, Ib/mol.......... 200.59
2. Freezing Point, F.............ccccc...... -38
3. Boiling Point, F........cccccoevecernnnee 673.8
4. Density @ 20 C, g/cm”™3............ 13.55

5. Density @ 68 F, Ib/A"3.............. 845.9

I / 20
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16 7 16
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Datum: Liquid @ 77F25C). H=0

Temperature, F
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Enthalpy, BTU/Ib
o @
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Datum: Sold @ 77 F(25C), H =0

Temperature, F
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HgBr2 MERCURIC BROMIDE J
1. Molecular Weight, 1b/mol.......... 360.398
2. Freezing Point, F........cccooevurnnnn. 458.6
3. Boiling Point, F..........cooovennne. 606.2
4. Density @ 25 C, g/lem”3............ 6.11
5. Density @ 77 F, Ib/R%3.............. 381.43
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Enthalpy, BTU/Ib

| Hgcr2 MERCURIC CHLORIDE ]

36

15

10

1. Molecular Weight, 1b/mol.......... 271.495

2. Freezing Point, F............ccccoco.c.. 5306

3. Boiling Point, F...........ccccoovenne. 579.2

4. Density @ 25 C, g/em”3............ 5.44

5. Density @ 77 F, Ib/*3.............. 339.61
36 i ’ ‘
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Detum: Solid @ 77 F(25C), H=0
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Enthalpy, BTU/Ib
o

L Hgl2

MERCURIC IODIDE ]

1. Molecular Weight, Ib/mol.......... 454.399
2. Freezing Point, F.........ccccoceeeueee. 498.2

3. Boiling Point, F.......ccccccoruveeennne. 669.2

4. Density @ 127 C, g/cm”3.......... 6.09

5. Density @ 261 F, Ib/fi*3............ 380.19

.
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Dotum: Scld @ 77 F25C), H= 0
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Pressure, psia

Detum: ideal Gas @ 77 F(25C), H= 0, S+ RnP =0
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Enthalpy, BTU/Ib

»

14

12

10

(-]

| INDIUM ]
1. Molecular Weight, 1b/mol.......... 114.818
2. Freezing Point, F............ccooue..... 3138
3. Boiling Point, F...ooocorovccrsveer. 37217
4. Density @ 20 C, g/cm™3............ 713
5. Density @ 68 F, Ib/fR"3.............. 455.72
] “
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Enthalpy, BTU/Ib

Ir IRIDIUM
1. Molecular Weight, Ib/mol.......... 192.22
2. Freezing Point, F..........ccooeenenine 4434.8
3. Boiling Point, F........c..cceccecnuneee 7550.3
4. Density @ 20 C, g/cm”3............ 2242
5. Density @ 68 F, Ib/f*3............. 1399.63

100 ' I 100
——1{ solid ]
80 — 80
I |
60 -__....__......L. - —l 60
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Datum: Solld @ 77 F(25C), H =0

Temperature, F
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Enthalpy, BTU/Ib
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[ K POTASSIUM
1. Molecular Weight, Ib/mol.......... 39.098
2. Freezing Point, F..........c.ccoo.cec.. 145.7
3. Boiling Point, F......cc.ocovvcvcennee 1406.9
4. Density @ 20 C, g/cm™3............ 0.86
5. Density @ 68 F, Ib/ft™3.............. 53.69

L i
L |
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Detum: Sokd @ 77F(25C), H=0

Temperature, F
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Enthalpy, BTU/Ib
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| Ker POTASSIUM BROMIDE
1. Molecular Weight, Ib/mol.......... 119.002
2. Freezing Point, F.............c.c....... 1346
3. Boiling Point, F.............ooovee... 25214
4. Density @ 25 C, g/em™3............ 275
5. Density @ 77 F, Ib/fA"3.............. 171.68
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0 200

Detum: Sold @ 77F(25C). H= 0

400 600 800 1000
Temperature, F
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Enthalpy, BTU/Ib

| ke POTASSIUM CHLORIDE

1. Molecular Weight, Ib/mol.......... 74.551
2. Freezing Point, F........ccccoeveennne 1419.5
3. Boiling Point, F........cccccnvnnn 2580.3
4. Density @ 20 C, g/lem”3............ 1.98

S. Density @ 68 F, Ib/f"3.............. 123.61

250 ”50
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* NN T R ot
-200 400 600 800 1000 1200 1400

Temperature, F

Detum: Sold @ 77 F(25C), H=0
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| KF POTASSIUM FLUORIDE ]
1. Molecular Weight, Ib/mol.......... 58.097
2. Freezing Point, F....................... 1616
3. Boiling Point, F.........ccccooeunene. 2735.6
4. Density @ 20 C, g/em”3............ 248
5. Density @ 68 F, Ib/ft"3.............. 154.82
360 1 T T T T T T T — 350
N S0 S SR N S S S
| solid | | "
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Detum: Soid @ 77F@5C), H =0

Temperature, F
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Enthalpy, BTU/Ib

80
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POTASSIUM IODIDE

1. Molecular Weight, Ib/mol.......... 166.003
2. Freezing Point, F.......cccovveeenn. 1333.4
3. Boiling Point, F..........ccccecerunene 2415.2
4. Density @ 20 C, g/lem™3............ 3.13

5. Density @ 68 F, Ib/ft*3............. 195.4

/ 100
solid | Ve
// 80
—_— 60
|
40
20
s + ——— = — 0
| | | |
- — — —{1 BTU/b = 2.326 kikg [~
} | } -20
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Detum: Sobd @ 77 F(25C), H=0

Temperature, F
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Enthalpy, BTU/Ib

Detum: Sobid @ 77 F(25C), H= 0

0
Temperature, F
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KOH POTASSIUM HYDROXIDE
1. Molecular Weight, 1b/mol.......... 56.106
2. Freezing Point, F...................... 762.5
3. Boiling Point, F................ococ...... 2420.3
4. Density @ 20 C, g/fem”3............ 2.04
5. Density @ 68 F, Ib/fi"3.............. 127.35
150 i 150
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Enthalpy, BTU/Ib

Outum: Sobd @ 77 F(25C), H = 0

Temperature, F
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La LANTHANUM |
1. Molecular Weight, Ib/mol.......... 138.906
2. Freezing Point, F...................... 1688
3. Boiling Point, F........cccccccovvenenn 6097.7
4. Density @ 20 C, g/em”3........... 6.15
5. Density @ 68 F, Ib/ft"3.............. 383.93
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I'd 1 1 psia = 6.695 kPs
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Enthalpy, BTU/Ib
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LITHIUM

1. Molecular Weight, 1b/mol
2. Freezing Point, F
3. Boiling Point, F
4. Density @ 20 C, g/cm”"3
5. Density @ 68 F, Ib/fi"3

soiid |
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1 BTU/Ib = 2.326 kJ/kg
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-300 -200

Datum: Sold @ 77 F(25C), H= 0
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Enthalpy, BTU/lb

LiBr LITHIUM BROMIDE

1. Molecular Weight, Ib/mol.......... 86.845
2. Freezing Point, F........c.cooeieee 1016.6
3. Boiling Point, F........ccccoevnrennne. 2390
4. Density @ 25 C, g/em”™3............ 3.46
S. Density @ 77 F, Ib/f”3.............. 216
160 T E § ; T 160
; I R T 7
140 e solid | - - // 140
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100 ——l 100
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’ 80
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Temperature, F

Datum: Sobd @ 77 F(25C), H=0
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LiCl LITHIUM CHLORIDE J

1. Molecular Weight, 1b/mol.......... 42.394
2. Freezing Point, F............cccccc... 1137.2
3. Boiling Point, F.............c..oco.... 2519.6
4. Density @ 25 C, g/fem”™3............ 2.07
5. Density @ 77 F, I/R"3.............. 129.23
350 i ; E i i T 360
: I S S0 T ,
solid ‘ 7
300 [ } | — I (S | o S // 300
N (R R | _ y
1
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| UF LITHIUM FLUORIDE |
1. Molecular Weight, Ib/mol.......... 25.939
2. Freezing Point, F..........ccocecoei. 1598
3. Boiling Point, F........cccccoovvaee. 3057.8
4. Density @ 20 C, g/cm”3............ 2.64
5. Density @ 68 F, Ib/ft"3.............. 164.81
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Enthalpy, BTU/Ib
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Lil LITHIUM IODIDE
1. Molecular Weight, 1b/mol.......... 133.845
2. Freezing Point, F........................ 834.8
3. Boiling Point, F...........cccccoeeene 2139.8
4. Density @ 20 C, g/cm”™3............ 4.08
5. Density @ 68 F, Ib/fi”3............. 254.71
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| Ly LUTECIUM |
1. Molecular Weight, Ib/mol.......... 174.967
2. Freezing Point, F........................ 3025.4
3. Boiling Point, F........ccooovinnne 4103.3
4. Density @ 20 C, g/lem”3.......... 9.84
5. Density @ 68 F, Ib/fi”3.............. 614.29
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Mg MAGNESIUM I
1. Molecular Weight, Ib/mol.......... 24.305
2. Freezing Point, F..............coo.o... 1202
3. Boiling Point, F.......cccooveinene. 2017.1
4. Density @ 20 C, gfcm™3............ 1.74
5. Density @ 68 F, Io/fi*3.............. 108.62
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l MgCI2 MAGNESIUM CHLORIDE
1. Molecular Weight, Ib/mol.......... 95.21
2. Freezing Point, F.........cccoccoceeee 1313.6
3. Boiling Point, F........ccccoeeeenenie. 2584.4
4. Density @ 20 C, g/lem”3............ 2.32
5. Density @ 68 F, Ib/ft"3.............. 144 .83
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| Mgo MAGNESIUM OXIDE |

1. Molecular Weight, Ib/mol.......... 40.304
2. Freezing Point, F........ccooovvnnneee 5129.3
3. Boiling Point, F..........cccocvvnnnnnnene 6512.1
4. Density @ 25 C, g/lem”3............ 3.58
5. Density @ 77 F, Ib/fi"3.............. 223.49
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Detum: Soid @ 77 F(25C), K = 0
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Mn MANGANESE ]
1. Molecular Weight, Ib/mol.......... 54.938
2. Freezing Point, F.............c.cce. 22748
3. Boiling Point, F........c.cccooccnnnee. 3845.9
4. Density @ 20 C, g/lem”3............ 72
5. Density @ 68 F, Ib/ft"3............. 449.48
§ 200
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[ MnCI2 MANGANESE CHLORIDE
1. Molecular Weight, Ib/mol.......... 125.843
2. Freezing Point, F..........cccvenene 1202
3. Boiling Point, F..........ccccococeee. 2174
4. Density @ 25 C, g/cm”3............ 2.98
5. Density @ 77 F, Ib/fi*3.............. 186.03
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Enthalpy, BTU/Ib
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400

200

100

1 BTU/Ib = 2.326 kJ/kg

| |

o 1000

Datum: Sold @ 77F(25Ch H=0

2000 3000
Temperature, F

165

4000

6000



Volume, ft"~3/lb

Enthalpy, BTU/Ib

MOLYBDENUM FLUORIDE
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MoO3 MOLYBDENUM OXIDE

1. Molecular Weight, Ib/mol.......... 143.938
2. Freezing Point, F.............cccc...... 1463

3. Boiling Point, F..........ccooevueune. 2103.8
4. Density @ 21 C, g/cm"3..; ......... 4.69

5. Density @ 70 F, Ib/Ri™3.............. 292.79
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NITROGEN TRICHLORIDE
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HEAVY AMMONIA
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Enthalpy, BTU/Ib
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Enthalpy, BTU/Ib

* ! /
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- ! |1 eTum = 2.326 kamg |
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NH4Br

AMMONIUM BROMIDE

1. Molecular Weight, Ib/mol.......... 97.943
2. Freezing Point, F.........cocecoenei. -

3. Boiling Point, F......ccooovvennnrnnne. 744.8
4. Density @ 20 C, g/fem™3............ 2.43

5. Density @ 68 F, Ib/fi"3.............. 151.7

Datum: Solid @ 77 F(25C), H= 0

Temperature, F
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NH4Cl AMMONIUM CHLORIDE
1. Molecular Weight, Ib/mol.......... 53.491
2. Freezing Point, F.........ocoecn. 968.1
3. Boiling Point, F.......c.ccccoouvienne. 641.9
4. Density @ 20 C, g/em”3............ 1.53
5. Density @ 68 F, Ib/R"3.............. 95.51
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Enthalpy, BTU/Ib
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[ NHai AMMONIUM IODIDE

1. Molecular Weight, Ib/mol.......... 144.943
2. Freezing Point, F.........c...ccce.... -

3. Boiling Point, F.........cccooeennne 760.8

4. Density @ 25 C, g/lem”3............ 2.51

5. Density @ 77 F, Ib/"3.............. 156.69
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Datum: Sobd @ 77F(25C), H=0

175

1000



NH50 AMMONIUM HYDROXIDE

1. Molecular Weight, Ib/mol.......... 35.046
2. Freezing Point, F........................ -110.2
3. Boiling Point, F................ccc.ce.. -

4. Density @ C, g/cm™3............ -

5. Density @ F, Ib/fi"3.............. -

1. Molecular Weight, Ib/mol.......... 35.046
2. Freezing Point, F....................... -110.2
3. Boiling Point, F...........ccccn... -

4. Density @ C, g/em”™3.......... -

5. Density @ F, Ib/ft"3.............. -—

Heat capacity data are not available.
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NH5S AMMONIUM HYDROGENSULFIDE

1. Molecular Weight, 1b/mol.......... 51.112
2. Freezing Point, F.............c.cc.c..e.. 244.4
3. Boiling Point, F...............c.c........ 91.9
4. Density @ 20 C, g/cm”3............ 1.17
5. Density @ 68 F, Ib/fi*3.............. 73.04
1. Molecular Weight, Ib/mol.......... 51.112
2. Freezing Point, F....................... 2444
3. Boiling Point, F..............ccoeo.ee. 91.9
4, Density @ 20 C, g/lem”3............ 1.17
5. Density @ 68 F, Ib/fi"3.............. 73.04

Heat capacity data are not available.
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NO NITRIC OXIDE
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NITROSYL CHLORIDE
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Pressure, psia
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NO2 NITROGEN DIOXIDE

10 T— - 10
NI -
SN - .
N 1 psis = 6.895 kPs -
\\ {1 h-3m = 0624 m"3Kkg }i—i-
1 1
L
=
™ e
<
¥ _i _‘..
o 1l
E [ ||
3 L
o
>
0.1 0.1
<
NN
~{
\\
0.01 v 0.01
10 100 . 1000 10000
Pressure, psia e 2phts  ——— temperstue
400 = : - — 11 400
= 7|1 psia = 6.895 kPa Lt
1 BTUM = 2.326 kJkg
300 I — 18TUMLR = 4.187kJAkgK | 300
200 - it
[ | A
T 17
£ 100 et
= T
@ _ oot
SR
o
©
£ .-

c . L I l* | | $=-0.27 R
wj -100 l'f-l ' ‘ | =111 Sad 100
SR B S = . | o
IRER I | |
-200 bt — - -200

Pl IR
] U] FTJ - R B T TH T T
-300 ! e e =1 1 -300
— : i i i 100F T
—— HH———— T ———
-400 -p===== o e e =t St S ol i S PN
10 100 . 1000 10000
Pressure, psia
Detum: deel Gos @ 77 F(25C), H=0, S+ R P = 0 —w—— 2phote  —— temperstuie -——— entiopy

181



Enthalpy, BTU/Ib
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TETRAFLUOROHYDRAZINE
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N2H4C

AMMONIUM CYANIDE
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N2H6CO2 AMMONIUM CARBAMATE

1. Molecular Weight, Ib/mol.......... 78.071
2. Freezing Point, F...........cccoou...e. -

3. Boiling Point, F..........c.ocvenee. 136.9
4. Density @ C, g/lem”3............ .-

5. Density @ F, Ib/fi™3.............. -

1. Molecular Weight, Ib/mol.......... 78.071
2. Freezing Point, F....................... --

3. Boiling Point, F.......................... 136.9
4. Density @ C, g/lem”3............ -

5. Density @ F, Ib/ft"3.............. -

Heat capacity data are not available.
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NITROGEN TRIOXIDE
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Volume, ft*3/lb

Enthalpy, BTU/lb
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Enthalpy, BTU/Ib

60
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-10

Na SODIUM
1. Molecular Weight, Ib/mol.......... 22.99
2. Freezing Point, F..............c.o.... 208.1
3. Boiling Point, F.........coccceinnnne 1621.1
4. Density @ 20 C, g/em”3............ 0.97
5. Density @ 68 F, Ib/fi™3.............. 60.55
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Detum: Sobd @ 77F(25C), H=0
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Temperature, F
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Enthalpy, BTU/Ib

NaBr SODIUM BROMIDE |

1. Molecular Weight, Ib/mol.......... 102.894
2. Freezing Point, F.......c...cccceeene. 1376.3
3. Boiling Point, F......c.cocovevrceanee 2535.2
4. Density @ 25 C, g/lem”3............ 3.2
5. Density @ 77 F, Ib/f"3............ 199.77
200 - ; — 200
160 160
100 100
60 60
) = M S S S 0
-~ B
2 O O O O O O T N W e
Co L erum =202
H i ! T T H H
-50 S N S S NS N S| -60
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Temperature, F
Dstum: Soid @ 77F(25C). H= 0
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NaCN SODIUM CYANIDE

1. Molecular Weight, 1b/mol.......... 49.008
2. Freezing Point, F..................c..... 1046.6
3. Boiling Point, F............ccccooceen. 27248
4. Density @ 20 C, g/lem”3............ 1.6
5. Density @ 68 F, Ib/fi*3.............. 99.89
360 | { % ; T § 350
i . i —— A T [ = JUPEEE P
solid /
300 ; 1 o - S, S A 300
| | | 1 B
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Datum: Sobd @ 77 F(25C), H= 0
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Enthalpy, BTU/lb

NaCl SODIUM CHLORIDE

1. Molecular Weight, Ib/mol.......... 58.442
2. Freezing Point, F...................... 1473.4
3. Boiling Point, F...............ccce... 2669
4. Density @ 25 C, g/lem”3............ 2.17
5. Density @ 77 F, Ib/R"3.............. 135.47
400 . 1 400
300 300
200 200
100 100
TP T T T O
- 1BTUMb = 2.326 kJ/kg | |
100 A N N N TS
-200 0 200 400 600 800 1000 1200 1400 1600

Temperature, F

Detum: Sold @ 77 F(25C). H = 0
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Enthalpy, BTU/Ib

Dotum: Solid @ 77 F(25C). H=0

Temperature, F
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NaF SODIUM FLUORIDE
1. Molecular Weight, Ib/mol.......... 41.988
2. Freezing Point, F........cccccevveenee 1824.5
3. Boiling Point, F............ccccovvennne. 3109.2
4. Density @ 41 C, g/lcm”3............ 2.56
5. Density @ 106 F, Ib/R"3............ 159.82
600 , . 600
! ] i i i
i USTOT r‘m 4 — 1, - 4 - |.-
500 —_—f— // 500
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400 / 400
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100 — 100
0 — 0
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-100 1 ! ‘ -100
-600 0 500 1000 1600 2000



Enthalpy, BTU/Ib

Nal SODIUM IODIDE

1. Molecular Weight, Ib/mol.......... 149.894
2. Freezing Point, F.............coceeee. 1203.8
3. Boiling Point, F.....ccoovvoieeennee. 2379.2
4. Density @ 25 C, glom”3............ 3.67
5. Density @ 77 F, Ib/fA"3.............. 229.11
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B | e B T S

soiid |

| | | | | | | |
100 ¥ R = = 1 /i 2 M 100
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Detum: Solid @ 77 F(25C), H=0
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Enthalpy, BTU/Ib

| NaOH SODIUM HYDROXIDE

200
Temperature, F

Detum: Sobd @ 77 F(25C), H= 0
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1. Molecular Weight, Ib/mol.......... 39.997

2. Freezing Point, F........ccocceenenee 613.1

3. Boiling Point, F.........ccoooveinee 2534

4. Density @ 20 C, g/lem”3............ 2.13

5. Density @ 68 F, Ib/R"3.............. 132.97
260 i , 260

: solid
200 l l S — ] / 200
160 - 150
100 - 100
50 60
0 0
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-60 } — I -80
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e [ R i
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Enthalpy, BTU/Ib

80

60

Na2S04 SODIUM SULFATE

1. Molecular Weight, Ib/mol.......... 142.043
2. Freezing Point, F.............cc.ccce... 1622.9
3. Boiling Point, F.............c.cc... -

4. Density @ 20 C, g/lem”3............ 2.68

5. Density @ 68 F, Ib/fi"3.............. 167.31

Lo i e e

-80
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Detum: Soild @ 77 F(25C), H=0
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Temperature, F
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| Nb NIOBIUM

1. Molecular Weight, 1b/mol.......... 92.906
2. Freezing Point, F.........cccccocoenuen. 4490.6
3. Boiling Point, F....ccoovveeennn 8747.3
4. Density @ 20 C, g/lem”3............ 8.57

5. Density @ 68 F, Ib/ft"3.............. 535.01

360 | . . . 360
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300 - S { — 300
. i |
260 ‘— 250
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Temperature, F
Detum: Sold @ 77 F(25C), H= 0
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Enthalpy, BTU/Ib

Nd NEODYMIUM

1. Molecular Weight, Ib/mol.......... 144.24
2. Freezing Point, F........................ 1860.8
3. Boiling Point, F..........cccovoueennn. 5631.5
4. Density @ 20 C, g/lcm”™3............ 7.01

5. Density @ 68 F, Ib/fi"3.............. 437.62
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Detum: Sobd @ 77 F(25C), H = 0
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Enthalpy, BTU/Ib
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Ni NICKEL
1. Molecular Weight, Ib/mol.......... 58.693
2. Freezing Point, F........cccccooennee 2651
3. Boiling Point, F........cccccccouennenne. 38873
4. Density @ 20 C, g/cm™3............ 8.9
5. Density @ 68 F, Ib/fi*3............. 555.61
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NiC404 NICKEL CARBONYL J

Volume, ft*3/lb

Enthalpy, BTU/Ib
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600

600

8

Enthalpy, BTU/ib
g

-100

NiF2 NICKEL FLUORIDE |
1. Molecular Weight, Ib/mol.......... 96.69
2. Freezing Point, F........ccccoeeeuns 2642
3. Boiling Point, F......c.cccccevinee 3164
4. Density @ 20 C, gfem”3............ 4.63
5. Density @ 68 F, Ib/fi*3............. 289.04
i 600
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/ o
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Detum: Sold @ 77 F(25C), H=0

Temperature, F
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NEPTUNIUM

. Molecular Weight, Ib/mol.......... 237

. Freezing Point, F........................ 1184

. Boiling Point, F...........ccccceenenee 7055.6

. Density @ 20 C, g/lem™3............ 20.45

. Density @ 68 F, Ib/fi*3.............. 1276.65
. Molecular Weight, Ib/mol.......... 237

. Freezing Point, F........................ 1184

. Boiling Point, F............c............. 7055.6

. Density @ 20 C, g/lem™3............ 20.45

. Density @ 68 F, Ib/ft"\3.............. 1276.65

Heat capacity data are not available.
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Enthalpy, BTU/Ib

100

80

60

40

20

-20

Os OSMIUM |
1. Molecular Weight, Ib/mol.......... 190.23
2. Freezing Point, F.........c...ccceoeo.. 54914
3. Boiling Point, F............ccccovvenen.ee 8324.3
4. Density @ 20 C, g/em”3............ 2248
5. Density @ 68 F, Ib/fi*3............. 1403.38
! I 100
——1 solid | /’/
// 80
v ~
e 60
/ /
/
r/ 40
/ 20
~ ~
/ 0
1BTU/b = 2.326 kJ/kg |~
‘ ! ' .20
o] 600 1000 1600 2000 2600 3000

Oatum: Soid @ 77 F(25C), H= 0

Temperature, F
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OsOF5 OSMIUM OXIDE PENTAFLUORIDE

1. Molecular Weight, Ib/mol.......... 301.221
2. Freezing Point, F........................ 139.6
3. Boiling Point, F...........cccccoouenene. 2129
4. Density @ C, g/em™3............ -

5. Density @ F, Ib/fi*3.............. -

1. Molecular Weight, 1b/mol.......... 301.221
2. Freezing Point, F........................ 139.6
3. Boiling Point, F..........cccoccvvenene 2129
4. Density @ C, g/lem”3............ --

5. Density @ F, Ib/f"3.............. -

Heat capacity data are not available.
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Enthalpy, BTU/Ib

260
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OSMIUM TETROXIDE - YELLOW

1. Molecular Weight, Ib/mol.......... 254.228
2. Freezing Point, F........................ 132.8

3. Boiling Point, F.........ccccccouveneee. 266

4. Density @ 22 C, g/cm”3............ 4.906

S. Density @ 72 F, Ib/f"3.............. 306.27

26
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A 200
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/ / 160
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/ // 50
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0
18TU/b = 2.326 kikg |1
| | -60
o 500 1000 1600 2000 2600

Outun: Ges @ 77FQ5C), H=0

Temperature, F

210



260

200

Enthalpy, BTU/Ib
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OSMIUM TETROXIDE - WHITE

1. Molecular Weight, Ib/mol.......... 254.228

2. Freezing Point, F...........cccosve 107.6
3. Boiling Point, F........ooosoccrrerne 266
4. Density @ 22 C, g/em”3........... 4.906
5. Density @ 72 F, Ib/"3............. 306.27

! l 260
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A 200
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/ / 160
‘/ 100
/, /
// 50
1
//
0
1BTU/b = 2.326 kJ/kg
! | 50
o 500 1000 1600 2000 2600

Dotum: Gas @ 77F25C), He O

Temperature, F
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IE PHOSPHORUS - WHITE |

1. Molecular Weight, Ib/mol.......... 30.974

2. Freezing Point, F..........cccovvninne 111.38
3. Boiling Point, F........cocovvneeennnnee 536.5
4. Density @ 20 C, gfem”3............ 1.82

5. Density @ 68 F, Ib/ft"3.............. 113.62

20

Enthalpy, BTU/Ib
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Detum: Sod @ 77 F(25C), H~ 0
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I PBr3 PHOSPHORUS TRIBROMIDE
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Volume, ft"~3/lb

PCI2F3 PHOSPHORUS DICHLORIDE TRIFLUORID;I

Enthalpy, BTU/Ib
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PCI3 PHOSPHORUS TRICHLORIDE
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I PCI5 PHOSPHORUS PENTACHLORIDE

|

1. Molecular Weight, Ib/mol.......... 208.237
2. Freezing Point, F.........ccovueneee. 320

3. Boiling Point, F..........cccocvunnuunee. 319.7

4. Density @ 20 C, g/cm™3............ 3.6

5. Density @ 68 F, Ib/f”™3.............. 22474
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e g
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] 1 BTU/Ib = 2.326 kJ/kg
-100 i ! i

-600 o 600 1600 2000

1000
Temperature, F

Deturn: Gae @ 77 FQ25C). H=0
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| PH3 PHOSPHINE
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| PH4Br PHOSPHONIUM BROMIDE
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| PHaci PHOSPHONIUM CHLORIDE |
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Volume, ft*3/ib

Enthalpy, BTU/Ib

PH4I PHOSPHONIUM IODIDE J
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Volume, ft~3/lb

Enthalpy, BTU/Ib
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PSBr3 PHOSPHORUS THIOBROMIDE

1. Molecular Weight, Ib/mol.......... 302.752
2. Freezing Point, F..............ccc..... 100.4
3. Boiling Point, F..........cccceueenunne. 347
4. Density @ 17 C, g/em™3............ 2.85
5. Density @ 63 F, Ib/fi"3.............. 177.92
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£ 60 /’ 50
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1BTU/b = 2.326 kJ/kg | |
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Temperature, F
Datum: Gas @ 77F25C), H=0
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Volume, ft~3/Ib

Enthalpy, BTU/Ib

PSCI3 PHOSPHORUS THIOCHLORIDE
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Volume, ft*3/Ib

Enthalpy, BTU/Ib

[ P406 PHOSPHORUS TRIOXIDE
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P4010 PHOSPHORUS PENTOXIDE —I
1. Molecular Weight, Ib/mol.......... 283.889
2. Freezing Point, F..........ccccooeeeeee 788
3. Boiling Point, F........c.coccvueenene -
4. Density @ 20 C, g/em”™3............ 2.39
5. Density @ 68 F, Ib/fi"3.............. 149.2
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Detum: Sobd @ 77 F(25C), H=0

Temperature, F
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Enthalpy, BTU/Ib
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PHOSPHORUS PENTASULFIDE

1. Molecular Weight, Ib/maol.......... 444.555
2. Freezing Point, F........................ 550.4

3. Boiling Point, F......c.cccovveucuenee. 957.2

4. Density @ 20 C, g/cm”™3............ 2.03

5. Density @ 68 F, Ib/fi"™3.............. 126.73

)

1 BTU/Ib = 2.326 kJ/kg

H

Detum: Sold @ 77 F(25C), H=0

-200 200

0
Temperature, F
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Enthalpy, BTU/Ib

| pb LEAD

1. Molecular Weight, Ib/mol.......... 207.2
2. Freezing Point, F.........cccccoveneeee 6214
3. Boiling Point, F......c.cccceeevnencaee 3183.5
4. Density @ 16 C, g/cm”3............ 11.34
5. Density @ 61 F, Ib/ft"3.............. 707.93
20 I 20
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/ 10
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1 BTU/Ib = 2.326 kJ/kg

® | | - 6
o 100 200 300 400 600 600 700
Temperature, F

Dstum: Sold @ 77F(25C), H=0
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| PbBr2 LEAD BROMIDE

1. Molecular Weight, Ib/mol..........
2. Freezing Point, F.........cccccoeueee.
3. Boiling Point, F.......ccccoconnnnccne
4. Density @ 20 C, g/em™3............
5. Density @ 68 F, Ib/R"3..............
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Temperature, F
Detum: Sobd @ 77 F(25C), H=0

228



Enthalpy, BTU/Ib
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| Pbci2 LEAD CHLORIDE
1. Molecular Weight, Ib/mol.......... 278.105
2. Freezing Point, F........oooovvvveee... 933.8
3. Boiling Point, F........cccccovuenennnn. 1749.2
4. Density @ 20 C, g/lem”3............ 5.85
5. Density @ 68 F, Ib/ft*3.............. 365.2
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Datum: Soid @ 77 F(25C), H= 0
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Enthalpy, BTU/Ib

PbF2 LEAD FLUORIDE ]

1. Molecular Weight, Ib/mol.......... 245.197
2. Freezing Point, F........................ 1571
3. Boiling Point, F...........cccccee 23594
4. Density @ 20 C, g/fcm”3............ 8.24
S. Density @ 68 F, Ib/f"3.............. 514.41
[
solid | v
S
/ 4
/ g
e
e
/ ~
v i
//
1 BTU/Ib = 2.326 kJ/kg
]
0 100 200 300 400 500 600 ‘

Temperature, F

Detum: Solid @ 77 F(25C), H=0
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Pbi2 LEAD IODIDE

1. Molecular Weight, Ib/mol..........
2. Freezing Point, F........................
3. Boiling Point, F.....c.ooooocueveennene
4. Density @ 20 C, g/lem”3............

5. Density @ 68 F, Ib/f"3.............

461.009
755.6
1601.6
6.16

384.56

36

36
I
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§ 20 /1 20
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o //
<16 S 16
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1BTUMb = 2.326 kJ/kg | |
5 S } 5
0 100 200 300 500 600 700 800

400
Temperature, F
Dotum: Solld @ 77 F(25C), H = 0
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Enthalpy, BTU/Ib
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PbO

LEAD OXIDE |

1. Molecular Weight, Ib/mol.......... 223.199
2. Freezing Point, F..........cccooeee. 1634

3. Boiling Point, F.........ccccovvunennene. 2681.6
4. Density @ 20 C, g/em”3............ 9.53

5. Density @ 68 F, Ib/fi"3.............. 594.94

} 50
——1{ solid | y
// w
i
e - *
e g
// 20
P
// 10
//
// 0
1 BTU/Ib = 2.326 kJ/kg

| i 10

0 200 400 600 800 1000

Detum: Soid @ 77 F(25C), H =0

Temperature, F
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Enthalpy, BTU/Ib
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-20

[ Pbs LEAD SULFIDE
1. Molecular Weight, Ib/mol.......... 239.266
2. Freezing Point, F.........cooununee. 2037.2
3. Boiling Point, F........cccconueennnne 2337.8
4. Density @ 20 C, g/lem”3............ 7.5
S. Density @ 68 F, Ib/R™3.............. 468.21

120
!
""" solid /
/ 100
80
e 4
/ l/ ®
/ f
— 40
/
// 20
'
/ 0
1 BTU/Ib = 2.326 kJ/kg S—
Y SE—— -20
) 800 1000 1500 2000 2600

Deatum: Sold @ 77 F(25C), H= 0

Temperature, F
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Enthalpy, BTU/Ib

Pd PALLADIUM

1. Molecular Weight, 1b/mol.......... 106.42
2. Freezing Point, F.......cccoenenrneee 2830.8
3. Boiling Point, F.....c.coocvcrreireenne. 5633.3
4. Density @ 20 C, g/em”3............ 12.02

5. Density @ 68 F, Ib//"3.............. 750.38

200 | I - 200

160 // 150

8
\

/ 100

\

/ 60

1BTUMIb = 2,326 kJ/kg | |

T

-60 ! ! ! -60
[o] 600 1000 1600 2000 2600 3000
Temperature, F

Detum: Solid @ 77F(25C), H=0
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Enthalpy, BTU/Ib

12

10

o

»

-2

Po POLONIUM ]
1. Molecular Weight, Ib/mol.......... 209
2. Freezing Point, F............cccc....... 489.2
3. Boiling Point, F.......cccccoovvnnnnen. 1763.3
4. Density @ 20 C, g/cm”3........... 9.4
5. Density @ 68 F, Ib/fi"3.............. 586.82
T 14
| solid /"
12
/
// 10
/
/ 8
6
pd
/ '/ )
/ l/ :
7
e 1o
18TUM = 2.326 kikg |
I 2
0 100 200 300 400 600

Temperature, F

Detum: Sobd @ 77 F(25C), H=0
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Enthalpy, BTU/Ib
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PLATINUM

1. Molecular Weight, Ib/mol.......... 195.08
2. Freezing Point, F..........cooce..... 3215.1
3. Boiling Point, F..................c...... 6704.3
4. Density @ 20 C, g/cm”3............ 2145

5. Density @ 68 F, Ib/i"3.............. 1339.08

120
I
i
solid | /'
/, 100
//
/, 80
/,
/, 60
40
/1 20
/
//
o]
1 BTU/Ib = 2.326 kJ/kg
I | } .20
0 600 1000 1500 2000 2600 3000 3600

Detum: Sobd @ 77 F(25C), H= 0

Temperature, F
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Enthalpy, BTU/Ib
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Ra RADIUM
1. Molecular Weight, Ib/mol.......... 226
2. Freezing Point, F...........c.cc....... 1292
3. Boiling Point, F.........c.cccovevrunenee 2796.5
4. Density @ 20 C, g/cm”3............ 5
5. Density @ 68 F, Ib/f"3.............. 312.14
I 50
solid ['
40
yd
e 30
/ /
7
20
P
.
10
P
_~ 4
o 0
1BTUMb = 2.326 kd/kg [
1 ! T -10
0 200 400 600 800 1000 1200 1400
Temperature, F

Datum: 8obd @ 77 F(25C), H=0
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Enthalpy, BTU/Ib

Dotum: Sold @ 77 F(25C). H=0

20
Temperature, F
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Rb RUBIDIUM
1. Molecular Weight, Ib/mol.......... 85.468
2. Freezing Point, F.........cccoeeeee 102.7
3. Boiling Point, F.......ccccoeveueeneeee. 1300.7
4. Density @ 20 C, g/cm”3............ 1.53
5. Density @ 68 F, Ib/R™3.............. 95.51
2.6 I ! 2.6
L o]
2 2
p
1.6 = / 16
///
1 // 1
p
0.6 / 0.5
0 e 0
1BTU/b = 2.326 kJkg |—1
-0.6 }r | -0.5
75 80 86 96 106



Enthalpy, BTU/lb
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RbBr RUBIDIUM BROMIDE
1. Molecular Weight, Ib/mol.......... 165.372
2. Freezing Point, F........................ 1259.6
3. Boiling Point, F..........cccouvvennee. 2465.6
4. Density @ 20 C, g/em™3............ 3.35
5. Density @ 68 F, Ib/ft"3.............. 209.13
T 100
solid J' AL
/ 80
v “
pd
/ — 60
o
40
v “
J/
// 20
/l/ o
18TU/Mb = 2.326 ki/kg [
I IS (N Wt
o 200 400 600 800 1000 1200 1400
Temperature, F

Detum: Sold @ 77F25C). H=0
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Enthalpy, BTU/Ib

RbC! RUBIDIUM CHLORIDE

1. Molecular Weight, Ib/mol..........
2. Freezing Point, F..........cccounuce.
3. Boiling Point, F.........ccocecrueernnenn.
4. Density @ 20 C, g/cm”3............
5. Density @ 68 F, Ib/f*3..............

140 E 140
i P
solid |
120 120
100 /, 100
7
80 yd 80
P 4
//
60 / 60
e A
40 // 40
v g
20 // 20
yd g
[¢] /’ 0
187U/ = 2.326 kiikg |
-20 I ! | -20
0 200 400 800 800 1000 1200 1400

Temperature, F

Dutum: Solid @ 77F(25C), H= 0
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Enthalpy, BTU/b

| RoF RUBIDIUM FLUORIDE

1. Molecular Weight, Ib/mol.......... 104.466
2. Freezing Point, F.........ccccoovvunnenee 1400
3. Boiling Point, F.....c.cocovnrvrevnennns 2566.4
4. Density @ 20 C, g/lem”3............ 3.56
5. Density @ 68 F, Ib/R™3.............. 222.24
200 ' ] 200
| solid | e
/
150 150
/)
vd -
100 / // 100
7
50 50
| -
) - o
1BTU/b = 2.326 kdikg |
50 N N I (N
o 200 400 600 800 1000 1200 1400 1600

Temperature, F

Dotum: Sobid @ 77 F(25C), H=0
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Enthalpy, BTU/Ib

80
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l Rbl RUBIDIUM IODIDE
1. Molecular Weight, Ib/mol.......... 212.372
2. Freezing Point, F......ccocovvveeceneen 1187.6
3. Boiling Point, F.......ccccooveniennneen 2379.2
4. Density @ 20 C, g/cm™3............ 3.55
5. Density @ 68 F, Ib/fi*3.............. 221.62
| | 80
+-—{ solid | /
7
= 60
// 40
L~ 1/
e _ °
P
/ -
g °
1BTU/b = 2.326 kJ/kg |
I 20
0 200 400 800 1000 1200

Datum: Sobd @ 77 F(25C),. H=0

600
Temperature, F
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260

200

Enthalpy, BTU/Ib
8 3

a
(=]

-60

Daturn: Sobd @ 77 F(25C), H=0

Temperature, F
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Re RHENIUM |
1. Molecular Weight, Ib/mol.......... 186.207
2. Freezing Point, F............ccccccc.u. 5766.8
3. Boiling Point, F.........ccccovevevneecne. 10187.3
4. Density @ 20 C, glem™3............ 20.53
5. Density @ 68 F, Ib/i"3.............. 1281.64
! / 260
— P
" solid /
/ 200
v
// 160
e
e
pd 100
//
v
60
o
/
/ 1o
1BTV/lb = 2.326 kJ/kg [
' : ‘ -60
1000 2000 3000 4000 6000



Enthalpy, BTU/Ib

Re207 RHENIUM HEPTOXIDE

1. Molecular Weight, Ib/mol.......... 484.41
2. Freezing Point, F........ccccocvunnes 564.8
3. Boiling Point, F......c.cccooceieenne. 684.3
4. Density @ 20 C, g/cm”3............ 6.1
5. Density @ 68 F, Ib/R”3.............. 380.81
3 t 3

2.6 N so“d /' 2.6
v

/
2 2
//
1.6 16
1 // 1
/

0.5 / 0.6

1BTU/Ib = 2.326 kJ/kg |_...]

0.6 | } 0.6
70 80 20 100 110 120
Temperature, F

Detum: Sold @ 77 F(25C), H=0
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Enthalpy, BTU/Ib

| Rh RHODIUM |

1. Molecular Weight, Ib/mol.......... 102.906
2. Freezing Point, F.....c.cccoonvennecne 3567.2
3. Boiling Point, F........ccccccooevveneee 6632.3
4. Density @20 C, g/cm™3............ 12.4
5. Density @ 68 F, Ib/™3.............. 774.1
300 i T 300
| solid |
250 260
200 200
160 A / 160
d //
100 ,/ 100
//
50 e 50
o 172 0
1BTU/b = 2.326 kJ/kg | ...
0 NN T
0 600 1000 1600 2000 2600 3000 3600 4000

Temperature, F

Detum: Sobd @ 77F(25C), H=0
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Enthalpy, BTU/Ib
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Detum: ideal Ges @ 77 F(25C), H= 0. 8 + RnP = 0 omvm— 2 phase —— tempetatre - ———- entropy
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Enthalpy, BTU/Ib

Ru RUTHENIUM

1. Molecular Weight, Ib/mol.......... 101.07
2. Freezing Point, F..........cccouvunece. 4233.2
3. Boiling Point, F......c..c.ccocnunenc. 7640.3
4. Density @ 20 C, g/fem”3............ 12.3

5. Density @ 68 F, Ib/ft"3.............. 767.86

: 120
....... ‘ I-d //
| SOl l
// 100
/ 80
/, /
o 60
e
40
v
7 20
0
‘ 18TU/b = 2.326 kIkg |_..
i - 20
0 500 1000 1600 2000

Temperature, F

Detum: Sobd @ 77 F(25C), H=0
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RuF5 RUTHENIUM PENTAFLUORIDE

1. Molecular Weight, Ib/mol.......... 196.062
2. Freezing Point, F........................ 187.7
3. Boiling Point, F............ccccceueuene. 620.6
4. Density @ 17 C, g/em”™3............ 2.96

5. Density @ 63 F, Ib/fi"\3.............. 184.79
1. Molecular Weight, Ib/mol.......... 196.062
2. Freezing Point, F........................ 187.7
3. Boiling Point, F...........cccveunneee. 620.6
4. Density @ 17 C, g/cm™3............ 2.96

5. Density @ 63 F, Ib/f"3.............. 184.79

Heat capacity data are not available.
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Enthalpy, BTU/Ib

S SULFUR
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Volume, ft*3/lb
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Volume, ft"3/ib

Enthalpy, BTU/Ib

[ sFe SULFUR HEXAFLUORIDE ]
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Volume, ft*3/lb

Enthalpy, BTU/Ib

[ soBrz THIONYL BROMIDE
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| soci2 THIONYL CHLORIDE

10 T 10
< 1 psis = 6.895 kPs -
\ N 113/ = 0624 m"3kg -
\ \\
AN
\\\t\\
1 NSRS !
N
L
= TN
o
& \\\\
Py 0.1 N = 0.1
€ 800
2
o
> N\
600 F
>
™" 400 F
0.01 e 200 F H 0.01
oF
0.001 0.001
10 100 . 1000 10000
Pressure, psia aom— 2phase  ——— tempessture
260 T T T N — —— 260
I 1 psis = 6.895 kPa
| ' 1 BTUAb = 2.328 kJkg
200 | ]. 1 BTUA R = 4.187kJkgK [ 200
160 T =2 160
7 BBl
T §=0.08
2 100 e =oa “p= 100
> 4T T l i-h\aooF - i -
E T I o T L I I S K -
- =] bodz | obetlT I~
> 60 . 8=0. i 60
o =i \ | -4
- oot D _lsm002 --
4“-:‘ / 600 F
c o B B— 0
w
L/
-60 et o0F =117 60
/f-—rsun o iniad
ot L1
100 — 200F i 100
~aul _isegue P PPV 8 RN SN 2., o
oF 11 |
-160 -150
10 100 . 1000 10000
Pressure, psia
Dutum: kdeal Gas @ 77 F(25C), H=0, S+ RhP =0 w——— 2 phese — tempestuie -———. antropy
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Volume, ft~3/Ib

Enthalpy, BTU/Ib
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Volume, ft"3/lb

Enthalpy, BTU/Ib
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Volume, ft"3/lb

Enthalpy, BTU/Ib
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Volume, ft*3/lb

Enthalpy, BTU/lb

S2CI2 SULFUR MONOCHLORIDE J
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Enthalpy, BTU/Ib
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| sb ANTIMONY
1. Molecular Weight, Ib/mol.......... 121.757
2. Freezing Point, F........c...occoceeneee 1167.1
3. Boiling Point, F.....cccccconvicnne 2956.7
4. Density @ 25 C, g/om™3............ 6.68
5. Density @ 77 F, Ib/ft"3.............. 417.02
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Enthalpy, BTU/Ib
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-4

SbBr3 ANTIMONY TRIBROMIDE
1. Molecular Weight, Ib/mol.......... 361.469
2. Freezing Point, F.......c.coovvenennee. 205.8
3. Boiling Point, F........c.ccoevevenne 527
4. Density @ 23 C, glem”3............ 4.15
5. Density @ 73 F, Ib/fi3.............. 259.08
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Detum: Solid @ 77 F(25C), H= 0

Temperature, F
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Volume, ft3/lb

Enthalpy, BTU/Ib
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Enthalpy, BTU/lb
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Sbl3 ANTIMONY TRIIODIDE
1. Molecular Weight, Ib/mol.......... 502.47
2. Freezing Point, F...........coeeeee. 3326
3. Boiling Point, F.......ccococoeeenene. 753.8
4. Density @ 17 C, g/em”3............ 4.92
5. Density @ 63 F, Ib/ft*3............. 307.14
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Detum: Sobd @ 77 F(25C), H=0

Temperature, F
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Enthalpy, BTU/Ib
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Sb203 ANTIMONY TRIOXIDE J
1. Molecular Weight, Ib/mol.......... 291.512
2. Freezing Point, F..........ccccveeee. 1212.8
3. Boiling Point, F....c.ccooevevenenennes 2597
4. Density @ 20 C, g/lem™3............ 5.2
5. Density @ 68 F, Ib/ft*3............. 324.62
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Detum: Sobd @ 77F(25C), H=0
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Enthalpy, BTU/Ib
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| sc SCANDIUM
1. Molecular Weight, Ib/mol.......... 44.956
2. Freezing Point, F........cccccoceveiine 2805.8
3. Boiling Point, F.......cccoovvienee. 4400.3
4. Density @ 20 C, g/em”3.......... . 299
5. Density @ 68 F, Ib/f”"\3.............. 186.66
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Detum: Sobd @ 77 F(25C), H=0

Temperature, F
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Enthalpy, BTU/Ib

[ se SELENIUM

1. Molecular Weight, Ib/mol.......... 78.96
2. Freezing Point, F.........ccocooeveeueee 429.8
3. Boiling Point, F...........ccccneennenee 12143
4. Density @ 20 C, g/lem”3............ 481

5. Density @ 68 F, Ib/fi"3.............. 300.28
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Deotum: Sobd @ 77F(25C). H=0
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SeCl4 SELENIUM TETRACHLORIDE
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Volume, ft~3/lb
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SELENIUM DIOXIDE

1. Molecular Weight, Ib/mol.......... 110.959
2. Freezing Point, F........................ 644

3. Boiling Point, F.......................... 602.6
4. Density @ 15 C, g/lem”3............ 3.95

5. Density @ 59 F, Ib/fi*3.............. 246.59
1. Molecular Weight, Ib/mol.......... 110.959
2. Freezing Point, F........................ 644

3. Boiling Point, F.......................... 602.6
4. Density @ 15 C, g/em™3............ 3.95

5. Density @ 59 F, Ib/fiX3.............. 246.59

Heat capacity data are not available.
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[ si SILICON

1. Molecular Weight, Ib/mol.......... 28.086
2. Freezing Point, F.............ccccc...... 25733
3. Boiling Point, F.............ccc.c..c.. 5865.1
4. Density @ 20 C, g/em”3............ 2.34
5. Density @ 68 F, Ib/R™3.............. 146.08
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Temperature, F

Detum: Solld @ 77 F(25C), H=0
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SiBrCI2F BROMODICHLOROFLUOROSILANE
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I SiBr2CIF DIBROMOCHLOROFLUOROSILANE
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l SiCl2F2 DICHLORODIFLUOROSILANE

10 10
— |
. 1 psia = 6.895 kPa i
N N 1#°3/b = 0624 m*3hkg i+
TN NN
\ \\\\
1 N NI 1
e "
o N
) \\ \\\
<
o 0.1 DS 0.1
£ XS L
3 XS XST700F
o
> 500 F
\
/ - 200 F -
0.01 Ry Y S m—— — 0.01
0.001 0.001
10 100 . 1000 10000
Pressure, psia — 2 phase tempeceture
160 1 11717171 160
1 psia = 6.895 kPs
126 1 BTUM = 2.326 kAo 1 128
1 BTUM R = 4.187 k&g K
100 St o 100
—t700F | | | e
" P St \
75 =4 B 75
$=0.05
2 e =Y
g - —~
S 60 —t= oo -] 60
= - h P
[va) - g 5 -
~ 26 oo — — == .| 26
Y N~ e
S S =-0.02 =3 e S i
€ Lt 1 | [ 1t]ileem — N ] —==1"
b4 o] 3 3 = = -3 O
5 N | e -
/
-26 v -] -26
/ S=-0.11 I A ——tT ,,::-/’
-60 100F -60
-
g —=
/ b =TT - 1]
-76 . ~IS=-0.18 G A s st i —— -76
100F — ]
-100 -100
10 100 . 1000 10000
Pressure, psia
Datum: deal Gas @ 77 F25C), H= 0, 8§ + RnP= 0 e— 2 phose tompersture - ———. entropy

27



SiCI3F TRICHLOROFLUOROSILANE ]
10 T o— — 10
< T
1 peis = 6.895 kPa e
™ 1 /-3 = 0624 m-3kg H—
\ V =11
g
1 SIS 1
R
.
o
= <
S~
® N 5
& \\\\
o N, A
s O NG 0.1
E N
2 J00F
o
>
Sy
AR Ty e i e
0.01 === 0.01
0.001 0.001
10 100 . 1000 10000
Pressure, psia 2 phase remparature
150 i d 1 i B i1 1 160
1 psia = 6.895 kPa
1 BTUM = 2.326 kikg ¥
18TUMR = 4.187 kJkg K
100 - 100
‘-‘\"\-\,‘ _.—"--
82006 ] Ran 700F
“““““ paptg \,\\ 1
2 T ——— ¥
S o - - e 60
= | o - NN B Bl L
@ il _se001 | opef” "‘:\\;oov . 41" r 1
z T e e T
S I iy 52 %o
I = S it - et /
2 o y 0
wi yd L
200 F —
B $=-0.00 G T PR G T
el L]
60 T — -60
- L8=0.15 = e
=
100 F __-—-———"'”""‘
-100 -100
10 100 . 1000 10000
Pressure, psia
Detum: kieal Oos @ 77 F(25Cl, H=0, 8 + RhP =0 —— 2 phase I o —— ntiopy

278



Volume, ft*3/lb
(o]

0.01

0.001

160

100

60

Enthalpy, BTU/Ib

-100

l SiCl4 SILICON TETRACHLORIDE

10 , —r—r 10
]z 1 psia = 6.895 kPa .
1#°3/b = 0624 m*3kg [~
NN i
\\ RN
! 3
\\\\
\Q\x P 1
]
N
N
\\ Q
0.1
b % -~
\ 800 F
N
oo F
et 1 1 1| | a00F T
200F "\:::E:::
k— oF ==mtmbri] 0.01
0.001
10 100 . 1000 10000
Pressure, psia e 2phese  ———— temparsnue
1 1 1 ) 150
1 psia = 6.895 kPa f
1 BTUM = 2.326 kikg
1 BTUM R = 4.187 kg K
B P 100
otk K
_8=007 ~ 800 F i
e S = =il
= R —" I i H
T T — RET o
P o i ~J -
-1 §=004 T
N - N . 4 60
itz = T 600 F 1t
P TIL a \\ - -] i
- e e . Y il
_,-——"_ S0
s
— /
v < o 0
v LTI aeer L
P _ e S i
/4-__ e }8=008 jof-febd——mT -
f’ 1
‘f B o
- 200 F B st -60
// ______ Sul
- —_ | Gm0.12 -$- ——— T -
oF 1T |
-100
10 100 R 1000 10000
Pressure, psia
Dutum: kiea) Ges @ 77 F(25C). H= 0, S + RhP = 0 s 2 phase —_— temperstiie -———- ontropy

279



SiF4 SILICON TETRAFLUORIDE ]

10 ~ r 10
1 psia = 6.895 kPa ]
. 1#°3M = 0624 m*3kg i
N |
NN
\\ \\\
1 \\\ =2t = !
N L S T
i
= NN
b NN <3
< N
t \\ \:\:\_ 200 F
g % v o 0.1
E N \\ 3
b=} NC G 300 F
° M
> 100 F ~
\ \\\
™~ ]
\\ \\:\
0.01 100 F = 0.01
0.001 0.001
10 100 . 1000 10000
Pressure, psia 2 phase rempaturs
150 ' 1 1 T 1 I 1T T .F 150
| 1 psia = 6.895 kPs
700F 1 8TUMD = 2.326 kJAg H
18TUM R = 4.187 kIAkg K
100 — 100
= S00F
$=0.04
50 RS Sl | 60
2 =F1=f i A
s o T o00F | o
> S —
o e
- 9 =17 (]
E | s=008 77 T L]
© RIS Lo e T -+
P S 100F o deps
E '\ I
w
-60 -60
.~ it
§--023  TIETIIFFE ==
—u 100 F —1 1]
-100 —f—g =f4 <100
8m.032 —i-iebeieb——e=em— -1
-160 -160
10 100 . 1000 10000
Pressure, psia
Detum: ideal Gee @ 77F(25C). H=0, 8 + RhP =0 2 phase entiopy

280



SiHBr3 TRIBROMOSILANE

10 v 10
~- — 1 psia = 6.695 kPs .
1 R°3M = 0624 m*3kg [i~4-
N ! i
1 \ %\ 1
‘\
NG
o
5 ~N
<
o O =S=gst = 0.1
€ a N n
2 i AN
o N,
> \ S00F
\700 F
0.01 ] Dy s e L{ 0.01
= ] 200F I =
= 100F —eepmmm——t]
At_,
i |
0.001 0.001
10 100 . 1000 10000
Pressure, psia 2 hase
120 T T —TT T 120
1 pais = 6.895 kPa 1
1 BTUAD = 2.326 kJkg
100 1BTUM R = 4.187 kikg K 100
80 e 80
60 _|s=~0.05 B — ol 60
e} G T 900F T
= - s S
S T —— R
= 40 = = S =0.09 L B 40
o [T i N g
R — ! T
et B R o marne UE NN 8=0.01
g Lt — NS
T 20 == — / TS -] 20
- pmap— Y.
S 7
] ]
/’ r IR
-20 »og 82000 gopEmIS -20
™ i
00F o t—
-40 = -40
——— R S 4
82007 zfsppm=TNIIIN T ]
I 100F gt
-60 1 -80
10 100 . 1000 10000
Pressure, psia
Detum: kieol Gee @ 77F(25C). H= 0, S+ RnP =0 e 2 phase —_— tempuature - ———. entropy

281



Volume, ft~3/lb

Enthalpy, BTU/Ib

| siHci3 TRICHLOROSILANE |

10 T 10
S -1
- 1 psia = 6.895 kPs t__
N 11°3/ = 0624 m"3kg |1+
\\
\ NN
PN
1 NS 1
RS
NN
\
NN
N
N N
0.1 ™ » 0.1
N\ N
N\ i 700 F
N\
/ 500 F
!
et " 300 F
100 F
0.01 00 F 0.01
0.001 0.001
10 100 . 1000 10000
Pressure, psia 2 phase rempareture
150 1 1 1 1 1 1T - 150
1 psia = 6.895 kPs
1 BTUM = 2.326 kikg
1BTUM R = 4.187 kIkg K
100 - =zl 100
— <-— 4
=048 T ] B = S
e 700 .
T ~J It 14
Lot - i T >>‘£
) p— - §-0.01 xS 1 ”
— _ls- q e
e — "boo o
S S ST ] ]
_______ i B B, oy §<-0.02
0 oS m—— i/ 0
P
300 T |
ot DU | §w-0.09 bob-bobp—m——=oo T -1
-60 - -60
>~
/’— ey
s 100F ==t ket
- §=0.16 —f- ———men] -1~
-100 ikl 100
A0F ——FTT |
-160 -160
10 100 . 1000 10000
Pressure, psia
Detum: deal Gas @ 77 F(25C), H=0, § + RnP = 0 2phase ——— temperatre <———- entiopy

282



Volume, ft"3/lb

Enthalpy, BTU/Ib

| siHF3 TRIFLUOROSILANE

10 — 10
X\\\ L 1 : : : —t 1
- 1 psis = 6.895 kPs ]
1#°3/ = .0624 m“3kg —4--
AR
™ \\ i
NN
-
NN
NN
1 — _-:_& ———{—t~ 1
e
S N o — +
N
Ny
\ S
N N
N
NG DN NN
0.1 NI oo 0.1
N
400 F 3
\} 200F > S
// ™ ~J
™ ]
m— ———0F - \\\~~_.
0.01 200F I 0.01
1
T
0.001 0.001
10 100 . 1000 10000
Pressure, psia 2 phese
200 —— 11 200
1 psia = 6.895 kPs i
1 BTUMD = 2,326 kg
1BTUMB R = 4,187 kukg K
160 N 160
100 s 2 S 100
-7 T
S=0.04
o Pad
50 ol T 400 g -4 60
o = \\ e
0 Fo$e 007 = s‘;\204.15 -i{ 0
NIRRT ot T— _ Raln
et sopa T
-60 o -60
~ oF et
! —=cr
[T I T8 023 =F
-—__—-" i
e I ! <2221 1100
-100 §=-0.32 PR Sy S o e e o g
e —= 200 F
-160 -160
10 100 . 1000 10000
Pressure, psia
Datum: kisal G2 @ 77 F(25C), H=0, B+ RnP =0 e 2 phase —_— temperstue - ———- entopy

283



10

1
2
=
[y
<
b
< 0.1
£
2
o
>
0.01
0.001
100
50
2
S~
o}
=
m
>
o
g O
£
=}
c
w
-60
-100

SiH2Br2 DIBROMOSILANE

10
1 psis = 6.895 kPs -
1 f°3 = 0624 m*3kg [+~
1\ il
~
N
BNSN
e 1
N \
N NS
\\\
™ . 0.1
A
N 800 F
\
) N
/ 600 F
/! ~ P
AAAAA =T doot N e N B 0.01
F_f A ——— " =
0.001
10 100 . 1000 10000
Pressure, psia 2 phase rerpmess
1 L 1 b3 L 1 l‘ 125
1 psia = 6.895 kPa
1 BTUMD = 2.326 kJAkg
1BTUMR = 4.187 kJkgK ] 100
/’ T -
8=0.05 | 76
AT T 417
J PR { 800 F P ooy
L ; S 50
P 2o F—— ; g
U — _!-TTM\><\\ \\
e SN I B A I O O N T —_—— \ _i- P
e ™ —L 26
B i DT
— - et ==
—————— i >s-4 .01 - 600 F 1
A °
- 400 F =] 26
// -008  t—tefr——m—me=et —T"
port
it |
200 F — | ] -60
/ % R I 15 1 5 R S IR I
— ~{ -76
oF T
-100
10 100 . 1000 10000
Pressure, psia
Dstum: kleal Ges @ 77F(25C), H= 0, 8§ + RWP = 0 2 phese envopy

284



l SiH2CI2 DICHLOROSILANE

10 T T 10
SN e
A m
S, 1 psia = 6.895 kPa i
\\\\\\\ 183/ = 0624 m"3kg [
\\\ N
NRR
\\\EQ\
N
\b\ \\ \\
1 N 1
2 ~
~
o ‘\\\ -
¥
g N \\\ -
E AUNINN
© N N
> \\ UM
0.1 — 0.1
N\ D
X\ - -
\ 0¥ N\
~
AN i
400
L ~ \\\'\\
"l —
3 200F | \\‘\~:::
oF -
0.01 0.01
10 100 . 1000 10000
Pressure, psia 2 phase tomperaturs
250 1 1 1 31 1 250
1 psia = 6.895 kPa
1 8TUM = 2.326 kikg
200 1 BTUMA R = 4.187 kJAg K 200
150 et 160
LT a8
3-008 I I T TT+e00F _ ’
0 -t .
= 100 TTTE - i 100
E =T T T~ -
> 0 == - el - s00 50
2 s=001 T | P nT
[} NIRRTt . et
£ —t= - N se005 I
(= 0 I it NI S § o
w 4 400F | 1]
-60 > T e S S - .--——“"'_____‘._,—- -50
200 F
‘—
——'—’ i
-100 ozt OF - -100
$<-0.23
-160 ! i -150
10 100 . 1000 10000
Pressure, psia
Detusr: ideal Gas @ 77 F(25C), H= 0, S+ RnP =0 e 2 phase ——— temperstute -———: enuopy

285



SiH2F2 DIFLUOROSILANE

10 o< - 10
N —
. 1 psie = 8.896 kPa i
= ~ t 11°3/0 = 0624 m"3Akg  [{—4
\‘ \\\\\\
N NN
\ N
\\ NG \\
\\ \\\
1 N 1
NN N
2 "N NY AN
= S
o RCSENY
E
o <
E \\ NN
S
= N <G
3 NN
N
600 F
0.1 \ \\ AN N 0.1
S
\ AN \\ §
200F '
/ <! «
/ \ S~ N
oF \\‘\~:
200f L1 Tt
0.01 i 0.01
10 100 . 1000 10000
Pressure, psia P S
250 i 1 1 1 1 ) 260
1 psia = 6.895 kPa 1
1 BTUM = 2.326 kikg
200 1BTUM R = 4.187 kikg K 200
- -~
160 Lmat 160
i 000 F )
100 ’s-o.c»s _ L L4 100
2 ey S
= -~ e - v
o) o=
B so e e 8o
>: - -~
a | 0 T T == =
9 0 e = = =i O
£ B o= TR
c f
wi L
-60 -60
$-027 L4l 1 S S L
-100 = = oF = -100
-—--"—-——— p
———ieooiS=038 . e st S B I
-160 -200 F 1 -160
-200 -200
10 100 . 1000 10000
Pressure, psia
Detum: kdeal Goe @ 77 F25C), H= 0. S+ RNP = 0 mmneee 2 phase — tempestwe - ———. entropy

286



LSiHZlZ DIIODOSILANE

l

10 —T—T 10
1 psia = 6.895 kPs =
RN 113/ = 0624 m"3kg [~
\\‘\\\
1 > —t— 1
o
M
[
o
= g
& \\
<
& \\\
< 0.1 : 0.1
£ N
> N
° N
> NN 000 F
NN
N\ \
800 F
0.01 / S 0.01
; 600 F -
—— 400F iy e
200F
0.001 0.001
10 100 . 1000 10000
Pressure, psia 2 phace
150 T T 11T 150
1 psia = 6.895 kPa
1 BTUM = 2.326 kJAg
1 BTUML R = 4.187 kJAg K
100 —imbeiliti] 100
006 o .
o G I R ——— _—""--_
= g0 sttt ey 50
o g ——— <1000
- T s=003 T B ~
m [ PRSTT Tads \\ \.‘~___.1
. ood-+-F" — 800 F 1
> o o -
o TR
S =0.01 —
c /
2 0 o
c i
m /
600 F
—t_ e 400 F T ]
s
-—""——-
R S P -60
. - I O _ v—'r—"—
-100 -100
10 100 . 1000 10000
Pressure, psia
Outum: kieal Gas @ 77 F(25C), H=0, 8 + ARP = O anmm— 2 phase —_— P swe -———- entopy

287



| siH3Br MONOBROMOSILANE Il

B I S e e 10
_— -
1 psia = 6.895 kPa N
SN N 1 k°3/b = 0624 m*3kg [+
\\2\\ -
\\\
1 \:\\t\\ .
N
2 \§
@ SN
\‘3-'-' \ \E\\
~ 0.1 04
g ~700 F
2 N
S 500 F ™
>

100 F
TE 100 F

0.01

0.001 | 0.001
10 100 . 1000 10000
Pressure, psia - e
2w I T S S 4 ) I S 2w
1 psia = 6.895 kPs (]
1 BTUM = 2.3268 kJAg
150 1 BTUM R = 4.187 kikg K 150
L1
100 S=0.06 100
—= = "\-h__ i -
- It ol
0 T 700F —i
= il <t
o | —==p= Pt 4 T~~~
&= 6o = e 50
[+« I =0 "~
>: el %00 F
Lt T s ~ 151
s L1 =~ ~L LI
£ 0= = ==7 [¢]
- / $=.0.08
& y
/4——-—-_,°°, RS
-60 ottt d <60
/-——-—r-----s-o.u """" Satmat S
i o, 100 F .
b = -]
-100 §2022 _j {fommmnemef—— [ dalint e -100
100 F T
-160 -160
10 100 . 1000 10000
Pressure, psia
Dwtum: ideel Gos @ 77 F25C), H=0, S+ RMP =0 a— 2 ph888 e (OIS - entropy

288



Enthalpy, BTU/Ib

Volume, ft“3/lb

0.1

0.01

200

8

o

-100

-200

| siH3cI MONOCHLOROSILANE |

10 S, T T T T T 10
r N fur
L\\ Q 1 psia = 6.895 kPa i

1 "3/ = 0624 m*3kg {1
N N
NN N T
RN \\
NN
SNADERY
N N N
NN
NN
NN
NG 1
N
NN
N NN
NOM
A NARNNY
N N
N N \\\m
N\ - . 0.1
N 600'F
. \‘ \\ f\\
400 F
™
» ] -
/A\____"_‘\ZOOF \\,\:-\N
°‘ “__Mﬁ
i 0.01
10 100 . 1000 10000
Pressure, psia e 2 phtase semowsture
T ) SR B S S 300
1 psia = 6.895 kPs
1 8TUM = 2,326 kg
1 BTUAL R = 4.187 k&g K
ot 200
Lk
IS <_“—--ﬂaoor
s=0.09 d - b
e 77.:...
il N = 1 SO At 100
- = Tl
e St \\\
= — 1§ e -
S=-002 -y
________ 400 F j
= T — \'\_ 141 o]
...... = >_ Tdmee ="
§=.0.12
,A
/'4 LZOOF 1
4/ 6=-024 hohdm=zzz=cnd [ -100
.—-—"—/ j
sl oF —-:’: i
z . 18036 L-fhmo-=mEE = e
-200
10 100 . 1000 10000
Pressure, psia
Dstun: ideal Goe @ 77 F(25C), H=0, S+ RnP = 0 amm— 2 phose —_— temperstuie - ———. entropy

289



Enthalpy, BTU/Ib

Volume, ft*3/Ib

SiH3F MONOFLUOROSILANE ]

10 —~ - T Y 10
XS -
e 1
o \Q 1 psis = 6.895 kPa i
113 = 0624 m*3Ag9 N
AN S i
\\\ ~ \\
NN
\\ PN \
‘\ \\ N \
NN
1 < 1
<
NN
N N
N\
\\ \\
™\ \\ N
NCN
\\ NN N N r00r
\ \ N \
NN
0.1 N o 0.1
. N N N
Y N N N
‘ A e
Vi N
/, 100 F ‘\\\\
o ~l ]
i \\\ ~ |
100 F 1]
0.01 0.01
10 100 . 1000 10000
Pressure, psia a— 2 phese repasature
360 T T I,,:.,’Z!SO
1 psis = 8.695 kPs 1
300 1 BTUM = 2.326 kJAg 300
1 BTUMR = 4.187 kIAg K
260 = 260
200 A2 200
- 700 F
5007 ~ ——
160 -~ 150
- - -+
P el i It —600F -1
100 —i =] 100
50 o N 50
- -008 '] [ 100
e - —
) T 1 1 0
P el N A
— N S
-60 N = -60
Se025 o~ 100 F
-100 —i—tuid -100
T —=ri8.0.09 EES e i
160 ———/ ; ' 100 F ___—T’:":' 160
5ol ! CES i il |
-200 - -200
10 100 . 1000 10000
Pressure, psia
Detum: kieal Gas @ 77 F(25C), H= 0, 8 + RnP = 0 — 2 phese — lMPOtNG - —— - entropy

290



Volume, ft"3/lb
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Enthalpy, BTU/Ib
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Enthalpy, BTU/Ib
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Volume, ft*3/Ib
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Enthalpy, BTU/Ib
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Enthalpy, BTU/Ib
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SAMARIUM

1. Molecular Weight, Ib/mol.......... 150.36
2. Freezing Point, F........ccccccoeeeei. 1961.6
3. Boiling Point, F..........c.ccccovvinnee. 2913.5
4, Density @ 20 C, g/cm”3............ 7.52

S. Density @ 68 F, Ib/ff"3.............. 469.46
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18TU/Ib = 2.326 kJ/kg
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Detumn: Solkid @ 77F(25C). H=0
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Enthalpy, BTU/Ib

Sn TIN
1. Molecular Weight, Ib/mol.......... 118.71
2. Freezing Point, F........cccoovveneeee. 4494
3. Boiling Point, F..........ccccceveeneeeee. 49313
4. Density @ 20 C, g/fem”3............ 7.28
5. Density @ 68 F, I/R™3.............. 454.47
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SnBré STANNIC BROMIDE
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Enthalpy, BTU/Ib

| snci2 STANNOUS CHLORIDE B

1. Molecular Weight, Ib/mol.......... 189.615
2. Freezing Point, F..........cc.ccccenee. 476.2

3. Boiling Point, F......ccccocccvinneee. 1153.4
4. Density @ 25 C, g/em”3............ 3.95

5. Density @ 77 F, Ib/fi"3.............. 246.59
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Datum: Sold @ 77 F(25C), H=0
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SnCl4 STANNIC CHLORIDE |
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I SnH4 STANNIC HYDRIDE
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Enthalpy, BTU/Ib

12

-2

Snl4

STANNIC IODIDE |

1. Molecular Weight, 1b/mol.......... 626.328
2. Freezing Point, F........c.ccccouennve. 292.1

3. Boiling Point, F.......ccccccovveueuenee 658.4

4. Density @ 0 C, g/em”3........... 4.47

5. Density @ 32 F, Ib/R"3.............. 279.05
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Enthalpy, BTU/b

| sr STRONTIUM ]

1. Molecular Weight, Ib/mol.......... 87.62
2. Freezing Point, F............ccc...... 1430.6
3. Boiling Point, F.......ccoccvnnenenee 24743
4. Density @ 20 C, g/lem”3............ 26
5. Density @ 68 F, Ib/ft"3.............. 162.31
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Detum: Solid @ 77 F(25C), H= 0
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Enthalpy, BTU/Ib
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| sro STRONTIUM OXIDE |
1. Molecular Weight, Ib/mol.......... 103.619
2. Freezing Point, F...........cco.c.... 4406

3. Boiling Point, F.....ccccccovnicnnne -
4. Density @ 20 C, gflem”3............ 4.7

5. Density @ 68 F, Ib/A3.............. 293.41

Datum: Sobd @ 77 F(25C), H= 0

Temperature, F
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Enthalpy, BTU/Ib
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TANTALUM

1. Molecular Weight, Ib/mol.......... 180.948
2. Freezing Point, F...............c........ 5462.6
3. Boiling Point, F.......c.cccoevrennnene. 9557.3
4. Density @ 20 C, g/cm”3............ 16.6

5. Density @ 68 F, Ib/f”3.............. 1036.3

1BTU/Ib = 2,326 kJ/kg

Detum: Sobd @ 77F(25C), H=0
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Enthalpy, BTU/Ib
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TECNNETIUM

1. Molecular Weight, Ib/mol.......... 98
2. Freezing Point, F.........cccccoonnene 3914.6
3. Boiling Point, F........cccoenerenne. 8540.3

4. Density @ C, glem”™3............ -
5. Density @ F,Ib/fi"3.............. -

Detum: Soid @ 77 F(25C), H=0

Temperature, F
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Enthalpy, BTU/lb
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TELLURIUM

1. Molecular Weight, Ib/mol..........
2. Freezing Point, F.......c.ocooeeeeene
3. Boiling Point, F.........ccccoeueuunenn.
4. Density @ 20 C, g/lem”™3............

5. Density @ 68 F, Ib/f"\3..............
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Dotum: Sobd @ 77 F(25C), H=0

Temperature, F
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Enthalpy, BTU/Ib
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[ Tecld TELLURIUM TETRACHLORIDE
1. Molecular Weight, Ib/mol.......... 269.411
2. Freezing Point, F........................ 435.2
3. Boiling Point, F........ccccccoennnee 737.6
4. Density @ 18 C, g/em™3............ 3.26
5. Density @ 64 F, Ib/f"3.............. 203.51

50
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40

20

1 BTU/Ib = 2,326 kJ/kg

0 100

Detum: Sold @ 77 F(25C). H=0

} }
200 300 400
Temperature, F
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[ TeFs TELLURIUM HEXAFLUORIDE ]
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Enthalpy, BTU/Ib

[ Ti TITANIUM ]

1. Molecular Weight, 1b/mol.......... 47.88
2. Freezing Point, F........ccccoveernnene 3034.4
3. Boiling Point, F........cccccoeevvennee 5735.9
4. Density @ 20 C, g/em”3........... 4.5
5. Density @ 68 F, Ib/fi"3.............. 280.93
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Temperature, F

Detum: Sold @ 77 F(25C). H= 0
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TiCl4 TITANIUM TETRACHLORIDE
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Enthalpy, BTU/b

14

12

-2

| THALLIUM
1. Molecular Weight, 1b/mol.......... 204.383
2. Freezing Point, F........c.ccoeuvennee. 579.2
3. Boiling Point, F........cccccccovunennne. 2681.3
4. Density @ 20 C, g/em”3............ 11.85
5. Density @ 68 F, Ib/ft"3.............. 739.77
] 14
| solid
12
// - 10
v/
e 8
6
pd
/r/ 4
/ // :
7
/ do
18TUMb = 2.326 kJikg |
— 2
0 100 200 300 400 800

Detum: Sold @ 77 F(25C), H=0

Temperature, F
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Enthalpy, BTU/Ib

| Ter THALLOUS BROMIDE B

1. Molecular Weight, Ib/mol.......... 284.287
2. Freezing Point, F........cccovvenennee 860

3. Boiling Point, F........ccoceurenane. 1506.2
4. Density @ 17 C, g/lem”3............ 7.56

5. Density @ 63 F, Ib/f"3.............. 471.95

40 ’
|- solid e
30 //
/,
20 //
' d
10
o )y
1BTUMb = 2.326 kdkg |
0 200 400 600 800

Temperature, F
Detum: Sobid @ 77 F(26C), H= 0
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Enthalpy, BTU/Ib

10

-2

Ti THALLOUS IODIDE
I. Molecular Weight, Ib/mol.......... 331.288
2. Freezing Point, F........cccccvvunne. 824
3. Boiling Point, F..........cccceeevvrenne. 1513.4
4. Density @ 15C, g/fem”3............ 7.1
S. Density @ S9F, Ib/fi”3.............. 443.24

! } 10
——{ solid_| ,
/ 8
v /
/ .
v
/
rd
// 4
//

pd - :
0

1 BTUMb = 2.326 kikg |
L ;

50 100 150 260 200 350

Ontum: Sobd @ 77 F(25C), H =0

200
Temperature, F
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140

100

@
o

60

Enthalpy, BTU/Ib
8

20

-20

Tm THULIUM |
1. Molecular Weight, Ib/mol.......... 168.934
2. Freezing Point, F..........cccocn.... 2813
3. Boiling Point, F.......ccoceeurnnee. 35348
4. Density @ 20 C, g/em™3............ 9.32
5. Density @ 68 F, Ib/R™3.............. 581.83
I [ 140
“solid ’
[ J 120
/
// 100
v “
A 80
/ 60
/’
- 40
//
// 20
/ /
/ 0
18TUMb = 2.326 kJkg |
A ——
0 500 1000 1500 2000 2600 3000

Temperature, F
Detum: Sold @ 77F(25C), H= 0
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Enthalpy, BTU/Ib
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I URANIUM |
1. Molecular Weight, Ib/mol.......... 238.029
2. Freezing Point, F.........ccccooeeeneee 2075
3. Boiling Point, F........ccccovvuvnnnne 6983.3
4. Density @ 25 C, g/lem”3............ 19.05
5. Density @ 77 F, Ib/ft”3.............. 1189.25

! 60

solid |
40
// 30

J
//
/ 20
-~ g

/ '/ 10

P

/
1BTUMb = 2.326 kd/kg |—
L e
0 200 400 600 800 1000 1200 1400

Detum: Sold @ 77 F(25C). H=0

Temperature, F
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UF6 URANIUM FLUORIDE ]
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Detum: ideal Gas @ 77 F(25C), H=0, S+ RhP =0 2 phase shtopy
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Enthalpy, BTU/Ib

v VANADIUM |

1. Molecular Weight, Ib/mol.......... 50.942
2. Freezing Point, F.......cccocvvrvvene 3470
3. Boiling Point, F.........cccovvvennenee 6137.3
4. Density @ 20 C, g/em”3............ 5.96
5. Density @ 68 F, Ib/fi™3.............. 372.07
600 l 600
solid |
600 / 500
400 400
300 /I‘/ 300
v ~
200 ,/ 200
P
100 L 100
0 4 0
1BTU/b = 2.326 kJikg | _..|
-100 | .L | -100
0 600 1000 1500 2000 2600 3000 3600

Temperature, F
Detum: Sobd @ 77 F(25C}, H= 0
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[ vcu VANADIUM TETRACHLORIDE |
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[ VvOoCi3 VANADIUM OXYTRICHLORIDE
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Enthalpy, BTU/Ib

w TUNGSTEN B

1. Molecular Weight, Ib/mol.......... 183.84
2. Freezing Point, F........cccccoveeeeee 6191.6
3. Boiling Point, F.......cc.ccocevunueene. 9701.3
4. Density @ 20 C, g/cm”3............ 19.35
5. Density @ 68 F, Ib/fi*3.............. 1207.98
160 T 160
| solid 140

140 ] /
120 /

/
100 100
//
80 80
//
60 // 60

40 / 40

20

20 /
ol 1o

1 BTU/Ib = 2.326 kJ/kg
-20 ! ! -20
0 1000 2000 3000 4000 5000
Temperature, F

Detum: Sokd @ 77F(25C), H=0
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WF6 TUNGSTEN FLUORIDE J
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Volume, ft*3/lb
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Enthalpy, BTU/Ib
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Yb YTTERBIUM
1. Molecular Weight, 1b/mol.......... 173.04
2. Freezing Point, F.......ccccocvvveennne 1515.2
3. Boiling Point, F.......cccoeveereuneee 25283
4. Density @ 20 C, g/em”3............ 6.97
5. Density @ 68 F, Ib/fi*3.............. 435.12

; I 60
i solid | /
s 50
Ve
//
,/ 40
vd *
//
,/ 20
/ 10
’/
v o
1BTU/b = 2.326 k/kg |.....
i | ! -10
200 600 800 1000 1200 1400 1600

Dotum: Sold @ 77F(25C), H=0

Temperature, F
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260

200

Enthalpy, BTU/Ib
8 g

o
o

-60

YTTRIUM

1. Molecular Weight, 1b/mol..........
2. Freezing Point, F...........ccccoeeenee
3. Boiling Point, F........ccccoccoeneenenn
4. Density @ 20 C, g/lem™3............
5. Density @ 68 F, Ib/ft*3..............

260

— SOlid |

200

160

100

60

1 8TU/Ib = 2.326 kJ/kg

§

T

-60

(o] 600

Dutum: Solid @ 77F(25C), H=0

1000 1600
Temperature, F
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Enthalpy, BTU/Ib
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-20

Zn ZINC i
1. Molecular Weight, Ib/mol.......... 65.39
2. Freezing Point, F..........cocee.e.. 787.2
3. Boiling Point, F.......cccovvvurevunene. 1666.4
4. Density @ 20 C, glem”3............ 7.14
5. Density @ 68 F, Ib/fi"3.............. 44573
I 80
.| solid /,
A 80
//
/ ‘/ 40
// 20
//
// 0
18TUMb = 2.326 kdlkg |
| | 20
0 200 600 800

Detum: Sobd @ 77 F(25C), H=0

400
Temperature, F
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Enthalpy, BTU/Ib

70

60

%0

10

ZnCI2 ZINC CHLORIDE
1. Molecular Weight, Ib/mol.......... 136.295
2. Freezing Point, F........cccccevnennene 689
3. Boiling Point, F........cccovvvrnnnee 1349.6
4. Density @ 25 C, g/em™3............ 291
5. Density @ 77 F, Ib/f"3.............. 181.66

70

so;id ]

60

€0

40

\

N\

30

20

10

1 BTU/Ib = 2.328 kJ/kg

[ 100

Dotum: Sold @ 77 F(25C), H=0

200 300 400 500 600
Temperature, F
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Enthalpy, BTU/Ib

| znF2 ZINC FLUORIDE

1. Molecular Weight, Ib/mol.......... 103.387
2. Freezing Point, F.............c......... 1601.6
3. Boiling Point, F..........cccoveveeenne 2726.6
4. Density @ 25 C, g/em”3............ 4.95
5. Density @ 77 F, Ib/f”3.............. 309.02
250 T 250
| solid | //
200 ,/ 200
v //
160 ,/ 160
//
/
100 ,/ 100
//
v
50 50
P
A
0 y, | 0
18TUMb = 2.326 kJ/kg |
50 N T g
0 200 400 600 800 1000 1200 1400 1600 1800

Temperature, F

Datum: Sold @ 77 F(25C), H=0
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Enthalpy, BTU/Ib

Zn0

ZINC OXIDE

1. Molecular Weight, Ib/mol..........
2. Freezing Point, F.....cccccocvenenne
3. Boiling Point, F....
4. Density @ 20 C, g/cm”™3

5. Density @ 68 F, 1b/ft"3

60 I 60
A solid
40 / 40
/,

20 v 20
o / g ’
V.

-20 /4/ -20

" 1BTUMb = 2.326 kikg | |
-40 } | -40
-400 -200 200 400

Detum: Sokd @ 77 F(25C), H=0

o]
Temperature, F
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260

200

-
o
o

Enthalpy, BTU/Ib
8

0o

ZnS04

ZINC SULFATE

1. Molecular Weight, 1b/mol.......... 161.454
2. Freezing Point, F............cccocece.... 1255.7

3. Boiling Point, F........cooviiinnnes ~—=

4. Density @ 25 C, g/em™........... 3.54
5. Density @ 77 F, Ib/ft"3.............. 220.99
I 260
solid |
// 200
//
_ / 160
| /
_ /
| /
/)
g
50
P L
e 1 BTU/b = 2.326 kJ/kg
< / l 5 : o
0 200 400 800 800 1000 1200 1400

Detum: Sold @ 77F(25C), H=0

Temperature, F
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Enthalpy, BTU/Ib

Zr ZIRCONIUM |

1. Molecular Weight, Ib/mol.......... 91.224
2. Freezing Point, F........................ 3371
3. Boiling Point, F.......ccccoeeveneneee. 7816.7
4. Density @ 20 C, g/oem™3............ 6.49
5. Density @ 68 F, Ib/fi"3.............. 405.16

T 7 120
[solid | e
// 100
//
pd 80

/ 60

//
P o
P _ 20
v
P
] ,

18TU/Ib = 2.326 kJ/kg | ..}

T I T T

T T T T

0 200 400 600 800 1000 1200 1400 1600
Temperature, F

Dotum: Solid @ 77 F(25C), H=0
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Enthalpy, BTU/Ib
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ZrBr4

ZIRCONIUM BROMIDE

1. Molecular Weight, Ib/mol.......... 410.84
2. Freezing Point, F........ccccccoveenee 842
3. Boiling Point, F.......cccooooicice 674.6
4. Density @ C, g/lem”3............ -—
5. Density @ F, Ib/f*"3.............. -
i [ 60
[ solid |
50
L/
P
40
/ // ®
// ,
e
pd '/ *
y % o
1BTU/b = 2.326 k/kg | _.]
N R
o 200 400 600 800 1000

Detum: Sold @ 77F(25C), H =0

Temperature, F
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Enthalpy, BTU/Ib
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ZrCl4

ZIRCONIUM CHLORIDE |

1. Molecular Weight, Ib/mol.......... 233.035
2. Freezing Point, F...........ccoeeve.. 818.6
3. Boiling Point, F.......c.c.coevvrinenen. 627.8
4. Density @ 15 C, g/lem™3............ 2.8
5. Density @ 59 F, Ib/f"3.............. 174.8
I P 100
— /
-------- ["sofid
/ / N
/ f
60
Ve
s
/ !
ve 20
/ g
< 0
1BTU/b = 2.326 kJ/kg
I 20
0 200 400 600 800 1000

Deotum: Sobd @ 77 F(25C), H=0

Temperature, F
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Enthalpy, BTU/Ib

40

20

-10

| zri4 ZIRCONIUM IODIDE |
1. Molecular Weight, 1b/mol.......... 598.842
2. Freezing Point, F........cccoovunnncee. 930.2
3. Boiling Point, F.......cocccrne 807.8

4. Density @ C, g/cm™3............ -
5. Density @ F, Ib/fi°3.............. --

! 40
L A
.| solid //
v g )
S g
// 20
/ g
// 10
P
// 0
1BTU/Mb = 2.326 kJ/kg |

| } 10

o 200 400 600 800 1000

Datum: Solld @ 77 F(26C), H=0

Temperature, F
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Appendix A

Equations for Thermodynamic Properties

Enthalpy
T
H = Href + f CP dar - AHresid
Tzaf
Entropy
T ¢
S =S, f —2 dT - R 1n(—2) - Agresid
Tror T ref
Internal Enerqy
U=H-PV
Helmholtz Energy
A=U-TS
Gibbs Enerqgy
G=H-TS
Parameters
Cp, = heat capacity of ideal gas
H,.r+ S,or = reference state for ideal gas
T,or + Pror = reference temperature , reference pressure

AHresid  Agresid - residual enthalpy , residual entropy
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Appendix B

Peng-Robinson Equation of State for Thermodynamic Properties

Equation of State

RT a

P=%—% Viwv+B +B5V-DH

(1)

Volume

Ve (b- Blyyz s (2 _ap2 - RIopyyy (b3 + RTpz _ 3Dy _ g (3
P P P P

Compressibility Factor

Zz3-(1-B)Z? + (A-3B2-2B)Z- (AB-B?-B% =0 (3)

Fugacity Coefficient

A Z + 2.414B
- — -— — — 4
lInd=2-1 In(Z - B) - ln( ~ 0 412 ) (4)

Residual Enthalpy

resid
AH =1 -2+ —)l Z+2414B (5)
RT 2\/— "Z -0.414B
Residual Entropy
resid
R 2y/2 Ba Z - 0.414B
Parameters
a=ajo (7)
a, = 0.45724R%T:/P, (8)
b = 0.07780RT,/P, (9)
= [1+m(1-TY?]2 (10)
m=0.37464 + 1.54226Q - 0.26992Q? (original PR) (11)

m = see Stryjek , Vera (modified PR) (12)
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A = aP/R?*T? = 0.45724aP,/T? = 0.45724E/BI_, (13)
(T/T,.)?
(P/P.)
B = bP/RT = 0.07780P,/T, = 0.07780 ——=— (14)
/ o/ T 807/
D = -TE = ma,/T /o (15)
dT T
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Appendix C

Examples for Thermodynamic Diagrams

Example 1 - Vessel Pressure

A vessel containing gaseous chlorine (Cl2) at 395 psia and 200 F is exposed to a fire in the process area.
The temperature in the vessel is 800 F when the fire is extinguished. Estimate the final pressure in the vessel.

Since the vessel size does not change appreciably, this situation maybe approximated by a constant volume

process. Using the thermodynamic diagram, the initial volume is about 0.20 ft*3/lb. At this same volume and final
temperature, the pressure is:

Pgna = 900 psia

Example 2 - Reactor Size

A batch reactor is to contain 1,000 1b of chlorine (CI2) at 200 psia and 400 F. Estimate the reactor size.

Using the thermodynamic diagram, the volume is about 0.61 ft*3/Ib at these conditions. Substitution of this
into the equation below for the reactor size provides:

Reactor Size = (1,000 1b) (0.61 ft*3/Ib) = 610 ft*3

Example 3 - Process Vessel Size

A process vessel is to contain 300 1b of at 300 psia and 600 F. Estimate the process vessel size.

Using the thermodynamic diagram, the volume is about 0.51 ft*3/1b at these conditions. Substitution of this
into the equation below for the process vessel size provides:

Vessel Size = (300 1b) (0.51 ft*3/Ib) = 153 ft"3

Example 4 - Heat Exchanger Duty

Chlorine (CI2, 30,000 1b/hr) at 100 psia and 200 F is heated to 800 F and then fed to a plug-flow reactor.
Estimate the heat exchanger duty necessary to accomplish the heating.

Substitution of mass flow and enthalpies from the thermodynamic diagram into the equation below provides:

Heat Exchanger Duty = mass flow (H, - H,) = (30,000 Ib/hr)(85 - 10) BTU/Ib

2.25 million BTU/hr
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Example 5 - Compression

Chlorine (C12, 20,000 Ib/hr) at 10 psia and O F is compressed to 700 psia. Estimate the change in enthalpy
for the compression assuming adibatic and reversible conditions (constant entropy).

Substitution of mass flow and enthalpies from the thermodynamic diagram into the equation below provides:
Enthalpy Change = mass flow (H, - H,) = (20,000 Ib/hr)(80 - (-10)} BTU/Ib

= 1.8 million BTU/hr

This change in enthalpy represents energy that is required to accomplish the compression under adibatic

and reversible conditions. Under operating conditions, the actual energy that is required for the compression will
be somewhat more depending on the efficiency.

Example 6 - Expansion

Chlorine (CI2, 30,000 Ib/hr) at 600 psia and 750 F is expanded to 20 psia. Estiniate the change in enthalpy
for the expansion assuming adibatic and reversible conditions (constant entropy).

Substitution of mass flow and enthalpies from the thermodynamic diagram into the equation below provides:

Enthalpy Change = mass flow (H, - H) = (30,000 Ib/hr)(0 - 75) BTU/Ib

= 2.25 million BTU/hr

This change in enthalpy represents energy that is available from the expansion under adibatic and reversible

conditions. Under operating conditions, the actual energy that is available for the expansion will be somewhat less
depending on the efficiency.
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Appendix D

CRITICAL PROPERTIES AND ACENTRIC FACTOR FOR INORGANIC COMPOUNDS AND ELEMENTS*

Carl L. Yaws
Lamar University, Beaumont, Texas

MW T, Ts Te Pe Ve Pe
NO FORMULA  NAME g/mol K K K bar cm’/mot g/em® Z. @  SOURCE
1 Ag SILVER 107.868 1234.00 2485.00 7480.00 5066.0 58.20 1.8534 0.474 0.150 1,6
2 Agcl SILVER CHLORIDE 143.321 728.15 1837.15 --- .- --- --- .- --- 2
3 Agl SILVER IODIDE 234.773 825.15 1779.15 --- --- --- --- .- -ee 2
4 Al ALUMINUM 26.982 933.00 2329.15 7151.00 5458.0 39.00 0.6918 0.358 --- 1
5 A(B3H12  ALUMINUM BOROHYDRIDE 71.510 209.15 319.05 513.77 --- --- --- - --- 2,2
6 AlBr3 ALUMINUM BROMIDE 266.694 390.15 529.45 763.00 28.90 310.00 0.8603 0.141 0.399 3,6,10
7 AlCL3 ALUMINUM CHLORIDE 133.340 465.70 453.15 629.00 26.35 261.45 0.5100 0.132 0.660 1,10
8 ALF3 ALUMINUM FLUORIDE 83.977 1313.15 1810.15 --- --- --- --- cee e-= 2
9 AlI3 ALUMINUM 10DIDE 407.695 464.15 658.65 983.00 --- 408.00 0.9993 --- --- 2,7,10
10 Al203 ALUMINUM OXIDE 101.961 2325.00 3253.15 5335.00 --- --- --- R T |
11 AL2S3012  ALUMINUM SULFATE 342.154 1043.20 --- .- --- --- --- T |
12 Ar ARGON 39.948 83.80 87.28 150.86 48.98 74.59 0.5356 0.291 0.000 1
13 As ARSENIC 74.922 1090.15 885.00 1673.15 223.00 34.90 2.1468 0.056 0.121 4,5,10
14 AsBr3 ARSENIC TRIBROMIDE 314.634 306.15 493.15 789.01 66.40 270.69 1.1623 0.274 --- 2,7,21
15 AsCL3 ARSENIC TRICHLORIDE 181.280 255.15 403.55 654.00 59.12 252.00 0.7194 0.274 --- 2,10,21
16 AsF3 ARSENIC TRIFLUORIDE 131.917 267.25 329.45 530.21 87.81 137.55 0.9590 0.274 --- 2,21
17 AsF5 ARSENIC PENTAFLUORIDE 169.914 193.35 220.35 357.73 41.13 198.14 0.8575 0.274 --- 2,21
18 AsH3 ARSINE 77.945 156.28 210.67 373.00 64.13 132.50 0.5883 0.274 0.006 1
19 Asl3 ARSENIC TRIIODIDE 455.635 419.15 676.15 --- --- --- --- .- == 2
20 As203 ARSENIC TRIOXIDE 197.841 585.95 730.35 --- --- --- --- - -3
21 At ASTATINE 210.000 575.15 607.00 --- --- --- --- --m === 4,5
22 Au GOLD 196.967 1337.33 3120.00 4398.00 --- 50.30 3.9158 --- --- 4,5,6
23 B BORON 10.811 2348.15 4133.00 --- --- --- --- --- == 4,5
24 BBr3 BORON TRIBROMIDE 250.523 228.15 364.85 581.00 48.66 272.00 0.9210 0.274 --- 2,10,21
25 BCL3 BORON TRICHLORIDE 117.169 166.15 285.65 451.95 38.71 265.99 0.4405 0.274 0.151 1
26 BF3 BORON TRIFLUORIDE 67.806 146.05 173.35 260.90 49.85 123.61 0.5485 0.284 0.430 1
27 BH2cO BORINE CARBONYL 40.837 136.15 209.15 340.03 55.03 140.74 0.2902 0.274 --- 3,21
28 BH303 BORIC ACID 61.833 458.15 --- —-- --- --- --- -.- -
29 B2D6 DEUTEROD 1BORANE 33.718  --- 179.87 293.74 32.17 208.01 0.1621 0.274 --- 2,21
30 B2HSBr DIBORANE HYDROBROMIDE 106.566 168.95 289.45 466.98 43.61 243.93 0.4369 0.274 --- 3,21
31 B2H6 DIBORANE 27.670 107.65 180.65 289.80 40.53 173.10 0.1598 0.291 0.125 1,14
32 B3N3H6 BORINE TRIAMINE 80.501 214.95 323.75 521.20 36.34 326.72 0.2464 0.274 --- 2,21
33 B4H10 TETRABORANE 53.323 153.25 289.25 466.66 38.84 273.67 0.1948 0.274 --- 2,21
34 BSH9 PENTABORANE 63.126 226.35 331.55 568.45 46.41 285.10 0.2214 0.280 --- 2,8,14
35 BSH11 TETRAHYDROPENTABORANE 65.142 ---  340.15 547.13 41.29 301.82 0.2158 0.274 --- 2,21
36 B10H14 DECABORANE 122.221 372.75 486.15 --- --- --- --- ——- -ee 2,7
37 Ba BARIUM 137.327 1000.15 1907.00 --- --- --- --- --- === 2,4,5
38 Be BERYLLIUM 9.012 1560.15 2744.00 --- --- --- --- “-- == 4,5
39 BeB2H8 BERYLLIUM BOROHYDRIDE 38.698 396.15 363.15 --- --- --- --- a.- s 2
40 BeBr2 BERYLLIUM BROMIDE 168.820 763.15 747.15 --- --- --- --- .- === 3
41 BeCl2 BERYLLIUM CHLORIDE 79.918 678.15 760.15  --- --- --- --- .- ---3
42 BeF2 BERYLLIUM FLUORIDE 47.009 1073.15 --- --- --- --- .- -—- == 2,7
43 Bel2 BERYLLIUM IODIDE 262.821 761.15 760.15 --- --- --- --- - ---3
44 Bi BISMUTH 208.980 544.15 1698.15 4620.00 --- 79.40 2.6320 --- --- 3,6
45 BiBr3 BISMUTH TRIBROMIDE 448.692 491.15 734.15 1220.00 --- 302.00 1.4857 --- --- 2,6
46 BiCl3 BISMUTH TRICHLORIDE 315.338 503.15 714.15 1178.00 --- 261.70 1.2050 --- --- 2,6
47 BrFS BROMINE PENTAFLUORIDE 174.896 211.75 313.55 470.00 57.16 187.31 0.9337 0.274 --- 2,6,21
48 Br2 BROMINE 159.808 265.90 331.90 584.15 103.35 135.00 1.1838 0.287 0.119 1
49 C CARBON 12.011 4247.00 4203.00 6810.00 2230.0 18.80 0.6389 0.074 1.566 1
50 cCl20 PHOSGENE 98.916 145.37 280.71 455.00 56.74 190.22 0.5200 0.285 0.201 1
51 CF20 CARBONYL FLUORIDE 66.007 161.89 188.58 297.00 57.60 141.00 0.4681 0.329 0.283 1
52 CH4N20 UREA 60.056 405.85 465.00 705.00 90.50 218.00 0.2755 0.337 --- 1
53 CH4N2S THIOUREA 76.122 454.15 536.00 854.00 82.30 248.00 0.3069 0.287 0.359 1
54 CNBr CYANOGEN BROMIDE 105.922 331.15 334.65 --- --- --- --- .- ee- 2
55 CNCl CYANOGEN CHLORIDE 61.470 266.65 286.00 449.00 59.90 163.00 0.3771 0.262 0.320 1
56 CNF CYANOGEN FLUORIDE 45.016  --- 227.17 368.51 79.00 106.26 0.4236 0.274 --- 2,21
57 CO CARBON MONOXIDE 28.010 68.15 81.70 132.92 34.99 93.10 0.3009 0.295 0.066 1
58 COS CARBONYL SULFIDE 60.076 134.35 223.00 378.80 63.49 135.10 0.4447 0.272 0.097 1

* A computer program, containing data for all compounds, is available for a nominal fee (Carl L. Yaws, Box 10053, Lamar University,
Beaumont, TX 77710, phone/FAX 409-880-8787). The computer program is in ASCII which can be accessed by other software.
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77 CLHO3S
78 CLHO4
79 clo2
80 cl2

81 cl2o0
82 cla2o7
83 Co

84 CoCl2
85 CoNC304
86 Cr

87 CrcCé06
88 cro2cl2
89 Cs

90 CsBr
91 csCl
92 CsF

93 Csl

94 Cu

95 CuBr
96 cucl
97 cucl2
98 Cul

99 DCN
100 D2

101 D20
102 Eu

103 F2

104 F20
105 Fe

106 FeC505
107 FeCl2
108 FeCl3
109 Fr

110 Ga

111 GaCl3
112 &d

113 Ge

114 GeBré
115 GeCl4
116 GeHCL3
117 GeHé
118 Ge2Hé
119 Ge3H8
120 HBr
121 HCN
122 Hcl
123 HF

124 HI

125 HNO3
126 H2

127 H20

CARBON OXYSELENIDE
CARBON DIOXIDE
CARBON DISULFIDE
CARBON SELENOSULFIDE
CYANOGEN

CARBON" SUBSULFIDE
CALCIUM

CALCIUM FLUORIDE
COLUMBIUM FLUORIDE
CADMIUM

CADMIUM CHLORIDE
CADMIUM FLUORIDE
CADMIUM I0DIDE
CADMIUM OXIDE
CHLORINE MONOFLUORIDE
PERCHLORYL FLUORIDE
CHLORINE TRIFLUORIDE
CHLORINE PENTAFLUORIDE
CHLOROSULFONIC ACID
PERCHLORIC ACID
CHLORINE DIOXIDE
CHLORINE

CHLORINE MONOXIDE
CHLORINE HEPTOXIDE
COBALT

COBALT CHLORIDE
COBALT NITROSYL TRICARBONYL
CHROMIUM

CHROMIUM CARBONYL
CHROMIUM OXYCHLORIDE
CESIUM

CESIUM BROMIDE
CESIUM CHLORIDE
CESIUM FLUORIDE
CESIUM IODIDE
COPPER

CUPROUS BROMIDE
CUPROUS CHLORIDE
CUPRIC CHLORIDE
COPPER IODIDE
DEUTERIUM CYANIDE
DEUTERIUM

DEUTERIUM OXIDE
EUROPIUM

FLUORINE

FLUORINE OXIDE

IRON

IRON PENTACARBONYL
FERROUS CHLORIDE
FERRIC CHLORIDE
FRANCIUM

GALLIUM

GALLIUM TRICHLORIDE
GADOLINIUM
GERMANIUM

GERMANIUM BROMIDE
GERMANIUM CHLORIDE
TRICHLORO GERMANE
GERMANE

DIGERMANE
TRIGERMANE

HYDROGEN BROMIDE
HYDROGEN CYANIDE
HYDROGEN CHLORIDE
HYDROGEN FLUORIDE
HYDROGEN IODIDE
NITRIC ACID
HYDROGEN

WATER

40.078
78.075
187.898
112.411
183.316
150.408
366.220
128.410
54.451
102.449
92.448
130.445
116.525
100.458
67.452
70.905
86.905
182.901
58.933
129.839
172.971
51.996
220.059
154.900
132.905
212.809
168.358
151.904
259.810
63.546
143.450
98.999
134.451
190.450
28.034

4.032
20.031
151.965
37.997
53.996
55.847
195.899
126.752
162.205
223.000
69.723
176.081
157.250
72.610
392.226
214 .421
179.976
76.642
151.268
225.894
80.912
27.026
36.461
20.006
127.912
63.013

2.016
18.015

1115.15
1691.00
348.65
594.05
841.15
793.15
658.15
128.15
125.41
190.15
193.15
171.95
213.55
172.12
157.15
182.15
1768.15
1008.15
262.15
2180.15
423.65
176.65
301.65
909.15
919.15
956.15
894.15
1357.77
777.15
703.00
906.15
878.15
261.15
18.73
276.96
1095.15
53.53
49.25
1808.15
252.15
945.15
577.15
300.15
302.91
350.90
1587.15
1211.40
299.25
223.65
202.05
107.26
164.15
167.55
186.34
259.91
158.97
189.79
222.38
231.55
13.95
273.15

319.37
358.75
252.15
1762.00
2806.50
498.15
1043.15
1240.15
2024.15
1069.15
1832.15
172.65
226.49
284 .65
260.05
427.00
385.00
284.05
239.12
275.35
351.95
2528.00
1323.15
353.15
2840.00
424 .15
390.25
963.15
1573.15
1573.15
1524.15
1553.15
3150.00
1628.15
1763.15
1266.15
1609.15
299.35
23.65
374.55
1742.00
84.95
128.55
3000.00
378.15
1299.15
592.15
879.00
2517.00
474.15
1770.00
3125.00
462.15
357.15
348.15
185.00
304.65
383.95
206.45
298.85
188.15
292.67
237.55
356.15
20.39
373.15

2291.00

282.32
368.40
459.39
415.90
700.00
631.00
465.00
417.15
444,68
565.78

567.68

626.33
2048.10

5123.00
2435.00
2010.00
482.63

38.35
643.89
5150.00
144 .31
215.10
9340.00
607.20

7620.00
694.00
8400.00
740.00
574.00
559.78
308.00
491.01
616.37
363.15
456.65
324.65
461.15
423.85
520.00
33.18
647.13

59.99
116.50

113.56
16.64
219.41
52.15
49.50
10150
35.24

38.20

44,17
39.57
46.21
55.50
46.67
47.05
85.52
53.91
83.09
64.85
83.10
68.90
13.13
220.55

Ve

237.81
316.40

61.00

96.81
60.26
56.30
66.20
97.60
28.00
392.52

75.30
263.00

381.66
330.45
275.96
140.00
239.68
298.44
100.26
138.59

81.02

69.00
121.94
145.00

64.15

55.95

Pc
g/em’ L @  SOURCE
0.9967 0.274 --- 3,21
0.4682 0.274 0.228 1
0.4759 0.276 0.108 1
0.6944 0.274 --- 3,21
0.3601 0.274 ~--- 3,6

LG

ses ees aee 4,5

S L

“e- e --- 3
2.9660 --- --- 3,6

—e- e-e -e- 3

R 1

L

S LT
0.6690 0.274 --- 2,21
0.6363 0.282 0.173 1
0.6872 0.274 --- 2
0.5662 0.350 0.216 2,6,10
0.5976 0.285 0.301 1
0.5980 0.124 0.050 1
0.6895 0.274 0.356 1
0.5730 0.275 0.069 1
0.6430 0.274 --- 2,21
0.7223 0.274 --- 2,21

se eee eem 4,5

S

N R 7

“e- eee --- 2,4,5

LI 2 ¢
0.6513 0.274 --- 2,7,21
0.4201 0.216 --- 2,6

|

cee e-e --- 3

L LT

cee e -3
1.0417  ---  --- 4,5,6

S LY

L

S L

T |
0.2896 0.274 --- 2,21
0.0669 0.314 -0.14 1
0.3558 0.231 0.368 1

--- === == 4,5,6
0.5740 0.288 0.059 1
0.5532 0.270 --- 2,6
1.9945 0.366 -0.30 1
0.4991 0.274 --- 3,21

cee e -e- 3,7

.- == -3

sme eee ee- 4,5
0.9259 --- ---4,5,6
0.6695 0.174 0.458 1

cse e ee- 4,5

--- --- ---4,5,6
1.0277 0.276 --- 2,21
0.6489 0.274 --- 2,21
0.6522 0.274 --- 2,21
0.5474 0.303 0.151 1
0.6311 0.274 --- 2,21
0.7569 0.274 --- 2,21
0.8070 0.284 0.069 1
0.1950 0.197 0.410 1
0.4500 0.249 0.132 1
0.2899 0.117 0.383 1
1.0490 0.288 0.038 1
0.4346 0.231 0.714 1
0.0314 0.305 -0.22 1
0.3220 0.229 0.345 1

* A computer program, containing data for all compounds, is available for a nominal fee (Carl L. Yaws, Box 10053, Lamar University,
Beaumont, TX 77710, phone/FAX 409-880-8787). The computer program is in ASCII which can be accessed by other software.
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174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196

H2Te
H3NO3S
He

He

Hf

Hg
HgBr2
HgCl2
Hgl2
1F7
12

In

Ir

K

KBr
KCL
KF

KI
KOH
Kr

La

Li
LiBr
Lict
LifF
Lil
Lu

Mg
MgCl2
Mgo
Mn
MnCL2
Mo
MoF6
Mo03
NCL3
ND3
NF3
NH3
NH30
NH4Br
NH4CL
NH41
NH50
NH5S
NO
Nocl
NOF
NO2
N2
N2F4
N2H4
N2H4C
N2H6C02
N20
N203
N204
N205
Na
NaBr
NaCN
NaCl
NaF
Nal

HYDROGEN PEROXIDE
HYDROGEN SULFIDE
SULFURIC ACID
HYDROGEN DISULFIDE
HYDROGEN SELENIDE
HYDROGEN TELLURIDE
SULFAMIC ACID
HELIUM-3

HELIUM-4

HAFNIUM

MERCURY

MERCURIC BROMIDE
MERCURIC CHLORIDE
MERCURIC IODIDE
IODINE HEPTAFLUORIDE
IODINE

INDIUM

IRIDIUM

POTASSIUM
POTASSIUM BROMIDE
POTASSIUM CHLORIDE
POTASSIUM FLUORIDE
POTASSIUM 10DIDE
POTASSIUM HYDROXIDE
KRYPTON

LANTHANUM

LITHIUM

LITHIUM BROMIDE
LITHIUM CHLORIDE
LITHIUM FLUORIDE
LITHIUM 10DIDE
LUTECIUM

MAGNESIUM
MAGNESIUM CHLORIDE
MAGNESIUM OXIDE
MANGANESE

MANGANESE CHLORIDE
MOLYBDENUM
MOLYBDENUM FLUORIDE
MOLYBDENUM OXIDE
NITROGEN TRICHLORIDE
HEAVY AMMONIA
NITROGEN TRIFLUORIDE
AMMONIA
HYDROXYLAMINE
AMMONIUM BROMIDE
AMMONIUM CHLORIDE
AMMONIUM IODIDE
AMMONIUM HYDROXIDE
AMMONIUM HYDROGENSULFIDE
NITRIC OXIDE
NITROSYL CHLORIDE
NITROSYL FLUORIDE
NITROGEN DIOXIDE
NITROGEN
TETRAFLUOROHYDRAZINE
HYDRAZINE

AMMONIUM CYANIDE
AMMONIUM CARBAMATE
NITROUS OXIDE
NITROGEN TRIOXIDE
NITROGEN TETRAOXIDE
NITROGEN PENTOXIDE
SODIUM

SODIUM BROMIDE
SODIUM CYANIDE
SODIUM CHLORIDE
SODIUM FLUORIDE
SODIUM IODIDE

PC
bar

VC
cm’/mol

730.15 216.84 77.70

272.72 423.35
187.68
283.46
183.45
209.15
224.15 271.15
478.00
1.01
4.003 1.76
178.490 2506.15
200.590 234.29
360.398 510.15
271.495 550.15
454.399 532.15
259.893 278.65
253.809 386.75 458.39
114.818 429.75 2323.00
192.220 2719.15 4450.00
39.098 336.35 1037.00
119.002 1003.15 1656.15
74.551 1044.00 1688.87
58.097 1153.15 1775.15
166.003 996.15 1597.15
56.106 679.00 1600.00
83.800 115.78 119.80
138.906 1193.15 3643.00
6.941 453.69 1597.00
86.845 820.15 1583.15
42.394 887.15 1655.15
25.939 1143.15 1954.15
133.845 719.15 1444.15
174.967 1936.15 2535.00
24.305 923.15 1376.00
95.210 985.15 1691.15
40.304 3105.00 3873.20
54.938 1519.15 2392.00
125.843 923.15 1463.15
95.940 2895.15 5081.15
209.930 290.15 309.15
143.938 1068.15 1424.15
120.365 246.15 344.15
20.055 199.15 239.75
71.002 66.36 144.09
17.031 195.41 239.72
33.030 306.25 383.00
97.943  --- 669.15
53.491 793.20 612.00
144.943 678.05
35.046
51.112
30.006
65.459
49.005
46.006
28.013
104.007
32.045
44.056
78.071
44.013
76.012
92.011

577.15
627.15
277.15

194.15
391.15
112.15
213.55
139.15
261.95
63.15
111.65
274 .69
309.15
182.33
170.00
261.90
108.010 303.15
22.990 370.98
102.894 1020.00 1663.82
49.008 836.85 1769.15
58.442 1073.95 1738.15
41.988 1269.00 1982.72
149.894 924.15 1577.15

306.45
121.38
267.77
217.15
294.00
77.35
198.95
386.65
304.85
331.45
184.67
275.15
302.22
320.15
1156.00

373.53
925.00
542.39
411.10
438.04
3.31
5.20
1735.00

1078.10
447.53
819.15

6730.00

2223.00

3470.00

209.35
9511.00
4085.00

5950.00

9620.00
498.12
564.00
388.40
233.85
405.65
574.00
882.00

180.15
440.65
352.67
431.35
126.10
309.35
653.15
491.32
309.57
425.00
431.15
515.51
2573.00
4287.00
2900.00
3400.00
5530.00

89.63
64.00
88.36
83.44
71.93
1.17
2.28
1608.0

100.00

41.26
116.54
2432.0

162.12

180.00

55.02
5460.0
1722.5

33.91
50.30
62.10
125.71
45.30
112.78
175.18
16.40

64 .85
91.19
112.78
101.33
33.94
37.10
146.92
109.47
72.45
69.90
101.33
64.33
354.64
192.52
355.00
531.96

98.49
177.03
139.83
112.24
138.73
225.00

72.50

57.30

56.35

247.10
155.00
82.60

209.00

625.00

91.20
36.50
47.00

209.50

38.30
225.58
206.90

70.38
118.75

72.47

74.64

57.70
139.30
71.24
82.49
90.10
213.00
158.00
102.24
97.37
195.00
82.49
182.56
116.00
398.00
266.00
185.00

1.0518
1.6375
1.3900

0.1871

0.1193

0.9189
3.8056
0.1477

0.1924

2.5050
0.9306
0.5818
0.2850
0.5979
0.2350
0.4425

0.5200
0.4699
0.6879
0.5577
0.3109
0.4883
0.2028
0.4309
0.4520
0.3898
1.1154
0.5917
0.1982
0.2585
0.2197
0.2270

0.278
0.284
0.147
0.274
0.274
0.274
0.308
0.302
0.628

0.274
0.265
0.359

0.183

0.39

0.288
0.252
0.238

0.014

0.274
0.274
0.274
0.277
0.242
0.274

0.250
0.347
0.274
0.233
0.292
0.307
0.427
0.274
0.274
0.386
0.233
0.274
0.192
0.215
0.334
0.214

-0.18
-0.12

0.000
-0.04

0.214

0.126
0.252
0.694
3.920

0.585
0.307
0.849
0.040
0.223
0.314

0.142
0.431
1.007
-0.10
-0.80
0.134
-1.11
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* A computer program, containing data for all compounds, is available for a nominal fee (Carl L. Yaws, Box 10053, Lamar University,
Beaumont, TX 77710, phone/FAX 409-880-8787). The computer program is in ASCII which can be accessed by other software.
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220
221

223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241

PbO
PbS
pd
Po

Pt

Ra
Rb
RbBr
RbCl
RbF
RbI
Re
Re207
Rh
Rn
Ru
RUF5
S

SF4
SF6
SOBr2
soclL2
SOF2
S02
so2cl2
S03
s2cle
Sb
SbBr3
Sbcl3
SbCl5
SbH3
Sb13
Sb203

SODIUM HYDROXIDE
SODIUM SULFATE
NIOBIUM
NEODYMIUM

NEON

NICKEL

NICKEL CARBONYL
NICKEL FLUORIDE
NEPTUNIUM
OXYGEN

OZONE

OSMIUM

OSMIUM OXIDE PENTAFLUORIDE
OSMIUM TETROXIDE - YELLOW

OSMIUM TETROXIDE - WHITE
PHOSPHORUS - WHITE
PHOSPHORUS TRIBROMIDE

PHOSPHORUS DICHLORIDE TRIFLUORIDE

PHOSPHORUS TRICHLORIDE
PHOSPHORUS PENTACHLORIDE
PHOSPHINE

PHOSPHONIUM BROMIDE
PHOSPHONIUM CHLORIDE
PHOSPHONIUM 1ODIDE
PHOSPHORUS OXYCHLORIDE
PHOSPHORUS THIOBROMIDE
PHOSPHORUS THIOCHLORIDE
PHOSPHORUS TRIOXIDE
PHOSPHORUS PENTOXIDE
PHOSPHORUS PENTASULFIDE
LEAD
LEAD
LEAD
LEAD
LEAD

BROMIDE
CHLORIDE
FLUORIDE
10DIDE
LEAD OXIDE
LEAD SULFIDE
PALLADIUM
POLONIUM
PLATINUM
RAD IUM
RUBIDIUM
RUBIDIUM
RUBIDIUM
RUBIDIUM
RUBIDIUM
RHENIUM
RHENIUM HEPTOXIDE
RHODIUM

RADON

RUTHENIUM

RUTHENIUM PENTAFLUORIDE
SULFUR

SULFUR TETRAFLUORIDE
SULFUR HEXAFLUORIDE
THIONYL BROMIDE

THIONYL CHLORIDE
SULFUROUS OXYFLUORIDE
SULFUR DIOXIDE

SULFURYL CHLORIDE
SULFUR TRIOXIDE

SULFUR MONOCHLORIDE
ANTIMONY
ANTIMONY
ANTIMONY
ANTIMONY
STIBINE
ANTIMONY
ANTIMONY

BROMIDE
CHLORIDE
FLUORIDE
I0DIDE

TRIBROMIDE
TRICHLORIDE
PENTACHLORIDE

TRIIODIDE
TRIOXIDE

Pe
bar

VC
cm®/mol

Pc
g/cm’

200.00 0.2000 0.216

39.997
142.043

92.906
144.240

20.180

58.693
170.735

96.690
237.000

31.999

47.998
190.230
301.221
254.228
254.228

30.974
270.686
158.874
137.332
208.237

33.998
114.910

70.458
161.910
153.331
302.752
169.398
219.891
283.889
444555
207.200
367.008
278.105
245.197
461.009
223.199
239.266
106.420
209.000
195.080
226.000

85.468
165.372
120.921
104.466
212.372
186.207
484.410
102.906
222.000
101.070
196.062

32.066
108.060
146.056
207.873
118.971

86.062

64.065
134.970

80.064
135.037
121.757
361.469
228.115
299.021
124.781
502.470
291.512

596.00
1157.00
2750.15
1289.15
24.55
1728.15
248.15
1723.15
913.15
54.36
80.15
3306.15
332.95
329.15
315.15
317.25
233.15
265.15
181.15
433.15
139.37
244.65
291.65
274.33
311.15
236.95
295.65
693.15
561.15
600.61
646.15
774.15
1128.15
675.15
1163.15
1387.15
1828.05
527.15
2041.55
973.15
312.46
955.15
988.15
1033.15
915.15
3459.15
569.15
2237.15
202.15
2607.15
359.65
388.36
149.15
222.45
220.95
172.00
162.65
200.00
222.00

1663.15
5115.00
3384.00

27.09
2415.00
315.65
2013.15

90.17
161.85
4880.00
373.65
403.15
403.15
553.45
448.45
283.15
349.25
433.00
185.41
311.45
246.15
335.45
378.65
448.15
398.15
446.25
787.15
2024.00
1187.15
1227.15
1566.15
1145.15
1745.15
1554.15
3385.00
1235.00
3980.00
1809.00
978.00
1625.15
1654.15
1681.15
1577.15
5915.00
635.55
3940.00
211.35
4500.00
600.15
717.82
233.15
209.25
412.65
348.75
228.90
263.13
342.55
289.95 317.90
193.15 411.15
903.78 1898.00
369.75 548.15
346.55 493.40
275.95 413.15
185.15 255.15
440.15 674.15
929.15 1698.15

2820.00

44 .40

508.40

154.58
261.00

993.75
711.00
457.02
563.15
646.15
324.75
501.76
322.30
539.70
602.15
638.82
714.86
1291.00
5400.00

6983.00

2111.10
377.40

1313.00
364.00
318.69
661.75
567.00
371.25
430.75
545.00
490.85
659.37
5070.00
794.00
662.54
440.35

253.31

26.53

32.39

50.43
55.73

83.29
53.99
40.48
56.70
65.36
62.26
49.14
77.61
51.66
48.57
52.08
232.00
861.30

134.00
63.00

182.08
52.22
37.60
64.89
63.63
59.28
78.84
46.10
82.07
62.75

48.20
39.42
73.06

41.70

357.53

73.40
89.00

300.00
257.17
260.00
113.32
183.57
149.42
158.40
265.54
299.58
312.69

93.20

759.10

247.00
32.10
140.00

158.00

0.4839

0.4775

0.4360
0.5393

0.9023
0.6178
0.5282
0.3000
0.6260
0.4716
1.0221
0.5774
0.5654
0.7032

2.2232

0.2570

0.3460
5.8008
1.5857

0.2029

158.77 0.6806

198.52
232.32
203.00
142.65
122.00
224.00
127.08
239.38

270.00
382.86
157.20

0.7357
0.8948
0.5861
0.6033
0.5251
0.6025
0.6300
0.5641

0.8449
0.7810
0.7938

0.300

0.274

0.288
0.229

0.274
0.274
0.315
0.274
0.274
0.274
0.274
0.274
0.274
0.274

0.179

0.189
0.281

0.264
0.274
0.282
0.274
0.274
0.274
0.269
0.228
0.256
0.274

0.197
0.274
0.314

0.
0.

0.
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* A computer program, containing data for all compounds, is available for a nominal fee (Carl L. Yaws, Box 10053, Lamar University,
Beaumont, TX 77710, phone/FAX 409-880-8787). The computer program is in ASCII which can be accessed by other software.
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MW Te Ts Te Pe Ve Pc

NO FORMULA  NAME g/mol K K K bar cm’/mol g/em’ 2 w  SOURCE
266 Sc SCANDIUM 44.956 1814.15 2700.00 --- --- --- --- --- === 4,5
267 Se SELENIUM 78.960 494.15 930.00 1766.00 380.00 62.30 1.2674 0.161 --- 4,5,6
268 seCl4 SELENIUM TETRACHLORIDE 220.771  --- 464.65 743.95 61.05 277.61 0.7953 0.274 --- 2,21
269 SeFé SELENIUM HEXAFLUORIDE 192.950 238.45 227.35 368.80 44.75 187.74 1.0278 0.274 --- 2,21
270 seocl2 SELENIUM OXYCHLORIDE 165.865 281.65 441.15 706.80 77.47 207.84 0.7981 0.274 --- 2,21
271 se02 SELENIUM DIOXIDE 110.959 613.15 590.15 --- --- --- --- N
272 si SILICON 28.086 1685.00 3513.80 5159.00 537.00 233.00 0.1205 0.292 --- 1,17
273 SiBrCl2F  BROMODICHLOROFLUOROSILANE 197.893 160.85 308.55 497.17 38.27 295.93 0.6687 0.274 --- 3,21
274 SiBrF3 TRIFLUOROBROMOS I LANE 164.985 202.65 231.45 375.28 37.54 227.73 0.7245 0.276 --- 2,21
275 SiBr2CLF  DIBROMOCHLOROFLUOROSILANE 242.345 173.85 332.65 535.27 39.32 310.14 0.7814 0.274 --- 2,21
276 SiClF3 TRIFLUOROCHLOROSILANE 120.533 131.15 203.15 330.54 35.25 213.61 0.5643 0.274 --- 2,21
277 sicl2F2 DICHLOROD I FLUOROSILANE 136.988 133.45 241.35 390.93 35.95 247.69 0.5531 0.274 --- 2,21
278 sicl3F TRICHLOROFLUOROSILANE 153.442 152.35 285.35 460.49 37.24 281.72 0.5447 0.274 --- 2,21
279 sicl4 SILICON TETRACHLORIDE 169.896 204.30 330.00 507.00 35.93 326.00 0.5212 0.278 0.232 1
280 SiF4 SILICON TETRAFLUORIDE 104.079 186.35 178.35 259.00 37.19 165.00 0.6308 0.285 0.385 1,18
281 SiHBr3 TRIBROMOSILANE 268.805 199.65 384.95 610.00 47.02 350.00 0.7680 0.324 --- 2,11
282 SiHCL3 TRICHLOROSILANE 135.452 144.95 305.00 479.00 41.70 268.00 0.5054 0.281 0.203 1,19
283 SiHF3 TRIFLUOROSILANE 86.089 141.75 178.15 291.02 39.95 165.93 0.5188 0.274 --- 2,21
284 SiH2Br2 DIBROMOSILANE 189.909 202.95 343.65 550.00 53.00 246.00 0.7720 0.285 --- 2,11
285 siH2cl2 DICHLOROSILANE 101.007 151.15 281.45 449.00 44.30 228.00 0.4430 0.271 0.177 1,20
286 SiH2F2 DIFLUOROSILANE 68.098 --- 195.35 318.21 47.59 152.31 0.4471 0.274 --- 2,21
287 SiH212 DIIODOSILANE 283.910 272.15 422.65 660.00 66.88 232.00 1.2238 0.283 --- 2,11
288 SiH3Br MONOBROMOSILANE 111.013  179.25 275.55 454.00 56.44 177.00 0.6272 0.265 --- 2,11
289 siH3cl MONOCHLOROSI LANE 66.562 155.05 242.75 396.65 48.43 174.00 0.3825 0.256 0.136 3,12
290 SiH3F MONOFLUOROSILANE 50.108 --- 175.15 286.28 46.88 139.12 0.3602 0.276 --- 2,21
291 SiH3I1 10DOSILANE 158.014 216.15 318.55 515.00 69.41 160.00 0.9876 0.259 --- 2,11
292 SiH4 SILANE 32.117 88.15 161.00 269.70 48.43 132.70 0.2420 0.287 0.097 1,16
293 sio2 SILICON DIOXIDE 60.084 1883.00 2503.20 --- --- .- --- T
294 si2clé HEXACHLOROD [SILANE 268.887 271.95 412.15 660.96 29.11 517.27 0.5198 0.274 --- 2,21
295 Si2F6 HEXAFLUOROD I SILANE 170.161 254.55 254.25 411.33 30.16 310.64 0.5478 0.274 --- 2,21
296 Si2H5CL DISILANYL CHLORIDE 96.663  --- 314.70 S06.89 41.58 277.73 0.3480 0.274 --- 2,21
297 Si2H6 DISILANE 62.219 140.65 259.00 432.00 51.30 198.00 0.3142 0.283 0.102 1
298 Si20CL3F3 TRICHLOROTRIFLUORODISILOXANE 235.524  --- 315.89 508.78 26.77 433.00 0.5439 0.274 --- 2,21
299 si2ocl6 HEXACHLOROD 1S 1LOXANE 284.887 239.95 408.75 655.58 27.90 535.21 0.5323 0.274 --- 2,21
300 Si20H6 DISILOXANE 78.218 128.95 257.75 416.86 36.19 262.41 0.2981 0.274 --- 2,21
301 si3cl8 OCTACHLOROTRISILANE 367.878  --- 484.55 775.41 24.70 714.99 0.5145 0.274 --- 2,21
302 Si3H8 TRISILANE 92.320 155.95 326.25 525.15 33.70 354.94 0.2601 0.274 --- 2,21
303 Si3HON TRISILAZANE 107.335 167.45 321.85 518.20 31.65 372.91 0.2878 0.274 --- 2,21
304 Si4H10 TETRASILANE 122.421 179.55 373.15 599.30 29.68 460.01 0.2661 0.274 --- 2,21
305 sm SAMAR UM 150.360 1345.15 1874.00 --- --- --- --- --- === 4,5
306 sSn TIN 118.710 505.08 2995.00 7400.00 ---  115.10 1.031%4 --- --- 4,5,6
307 SnBr4 STANNIC BROMIDE 438.326 304.15 477.85 764.82 43.43 401.12 1.0928 0.276 --- 2,21
308 sncCl2 STANNOUS CHLORIDE 189.615 519.95 896.15 --- --- --- --- ---  ---3
309 snclé STANNIC CHLORIDE 260.521 242.95 386.15 619.85 41.24 342.37 0.7609 0.276 --- 2,21
310 SnH4 STANNIC HYDRIDE 122.742 123.25 220.85 358.52 53.42 152.88 0.8028 0.274 --- 2,21
311 snl4 STANNIC 10DIDE 626.328 417.65 621.15 --- --- --- --- N T
312 sr STRONTIUM 87.620 1050.15 1630.00 --- --- --- --- --- - 4,5
313 sro STRONTIUM OXIDE 103.619 2703.15  --- --- --- --- --- .. ee- 2
314 Ta TANTALUM 180.948 3290.15 5565.00 --- --- --- --- “-- === 4,5
315 Tc TECNNETIUM 98.000 2430.15 5000.00 --- --- --- --- --- --- 4,5
316 Te TELLURIUM 127.600 722.66 1285.00 4840.00 --- --- --- ---  ---4,5,6
317 TeClé TELLURIUM TETRACHLORIDE 269.411 497.15 665.15 --- --- --- --- --- ---2
318 TeFb TELLURIUM HEXAFLUORIDE 241.590 235.35 234.55 380.18 34.47 251.23 0.9616 0.274 --- 2,21
319 Ti TITANIUM 47.880 1941.15 3442.00 6400.00 --- --- --- --- --- 4,5,6
320 Ticl4 TITANIUM TETRACHLORIDE 189.691 249.05 409.00 638.00 46.61 340.00 0.5579 0.299 0.284 1
321 TL THALLIUM 204.383 577.15 1745.00 --- --- --- --- -.e === 4,5
322 TIBr THALLOUS BROMIDE 284.287 733.15 1092.15 --- --- --- --- --- -e- 2
323 TLI THALLOUS I10DIDE 331.288 713.15 1096.15 --- --- --- --- -
324 Tm THULIUM 168.934 1818.15 2219.15 --- --- --- --- --- === 4,5
325 U URANTUM 238.029 1408.15 4135.00 --- --- --- --- --- --- 4,5
326 UF6 URANIUM FLUORIDE 352.019 342.35 328.85 505.80 46.60 250.00 1.4081 0.277 0.318 2,10
327 V VANAD IUM 50.942 2183.15 3665.00 --- --- --- --- ---  --- 4,5
328 vcl4 VANADIUM TETRACHLORIDE 192.752 247.45 425.00 697.00 60.30 268.00 0.7192 0.279 0.186 1
329 vocl3 VANADIUM OXYTRICHLORIDE 173.299 193.65 400.00 636.00 49.96 290.00 0.5976 0.274 --- 1,21
330 W TUNGSTEN 183.840 3695.15 5645.00 14756.0 --- 33.90 5.4230 --- --- 4,5,6
331 WFé TUNGSTEN FLUORIDE 297.830 272.65 290.45 468.56 46.75 228.32 1.3044 0.274 --- 2,21
332 Xe XENON 131.290 161.36 165.03 289.74 58.40 118.00 1.1126 0.286 0.000 1
333 Yb YTTERBIUM 173.040 1097.15 1660.00 --- --- --- --- === === 4,5
334 Yt YTTRIUM 88.906 1799.15 3055.00 --- --- --- --- .- === 4,5

* A computer program, containing data for all compounds, is available for a nominal fee (Carl L. Yaws, Box 10053, Lamar University,
Beaumont, TX 77710, phone/FAX 409-880-8787). The computer program is in ASCII which can be accessed by other software.
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335 Zn
336 2nCl2
337 ZnF2
338 Zno
339 ZnsS04
340 Zr
341 ZrBr4
342 ZrCl4
343 Zrl4

* A computer
Beaumont, TX

NOTE:

MW Te Tg Te Pc Ve Pc

NAME g/mol K K K bar cm’/mol g/em® 2. @  SOURCE
2INC 65.390 692.70 1181.15 3170.00 2904.0 33.00 1.9815 0.364 0.078 1

ZINC CHLORIDE 136.295 638.15 1005.15 --- --- --- - —.e --- 3

ZINC FLUORIDE 103.387 1145.15 1770.15  --- I e e a3

ZINC OXIDE 81.389 2248.20 --- --- --- --- --- - ---

ZINC SULFATE 161.454 953.00 --- --- .- --- .- B |
ZIRCONIUM 91.224 2128.15 4598.00 8802.00 --- .-- .-- ce- -=- 4,5,6
ZIRCONIUM BROMIDE 410.840 723.15 630.15 --- --- --- .- e = 2
ZIRCONIUM CHLORIDE 233.035 710.15 604.15 --- --- --- --- --- .- 2
ZIRCONIUM IODIDE 598.842 772.15 704.15 --- --- --- .- —,e = 2

.................................................................................................................

program, containing data for all compounds, is available for a nominal fee (Carl L. Yaws, Box 10053, Lamar University,
77710, phone/FAX 409-880-8787). The computer program is in ASCII which can be accessed by other software.

1. Sources for the property data are:

1. Daubert, T. E. and R. P. Danner, DATA COMPILATION OF PROPERTIES OF PURE COMPOUNDS, Parts 1, 2, 3 and &4, Supplements

1

and 2, DIPPR Project, AIChE, New York, NY (1985-1992).

2. Ohe, S., COMPUTER AIDED DATA BOOK OF VAPOR PRESSURE, Data Book Publishing Company, Tokyo, Japan (1976).
3. PERRY’S CHEMICAL ENGINEERING HANDBOOK, 6th ed., McGraw-Hill, New York, NY (1984).

4. Nesmeyanov, A. N., VAPOR PRESSURE OF THE CHEMICAL ELEMENTS, Elsevier, New York, NY (1963).

5. CRC HANDBOOK OF CHEMISTRY AND PHYSICS, 66th - 75th eds., CRC Press, Inc., Boca Raton, FL (1985-1994).

6. Simmrock, K. H., R. Janowsky and A. Ohnsorge, CRITICAL DATA OF PURE SUBSTANCES, Vol. Il, Parts 1 and 2, Dechema
Chemistry Data Series, 6000 Frankfurt/Main, Germany (1986).
7. CONDENSED CHEMICAL DICTIONARY, 10th (G. G. Hawley) and 11th eds. (N. I. Sax and R. J. Lewis, Jr.), Van Nostrand
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Appendix E

HEAT CAPACITY FOR INORGANIC COMPOUNDS AND ELEMENTS**

Carl L. Yaws, Mei Han and Sachin D. Sheth
Lamar University, Beaumont, Texas

NO  FORMULA

Ag
AgCl
Agl

Al
ALB3H12
ALBr3
AlLCL3
ALF3
AlI3
10 AL203
11 A12S3012
12 Ar

13 As

14 AsBr3
15 AsCL3
16 AsfF3
17 AsFS
18 AsH3
19 Asl3
20 As203
21 At

22 Au

23 B

24 BBr3
25 BCL3
26 BF3

27 BH2CO
28 BH303
29 B2D6
B2H5Br
B2H6
B3N3H6
B4H10
BSH9
BSH11
B10H14
Ba

Be
BeB2HS8
BeBr2
41 BeCl2
BeF2
Bel2
44 Bi
BiBr3
BiCl3
Brf5
Br2

49 C
cclzo
CF20
CH4N20
CH4N2S
CNBr
CNCL
CNF

VRNV NN =

SILVER

SILVER CHLORIDE
SILVER IODIDE
ALUMINUM
ALUMINUM
ALUMINUM
ALUMINUM
ALUMINUM
ALUMINUM
ALUMINUM
ALUMINUM
ARGON
ARSENIC
ARSENIC TRIBROMIDE*
ARSENIC TRICHLORIDE
ARSENIC TRIFLUORIDE
ARSENIC PENTAFLUORIDE*
ARSINE

ARSENIC TRIIODIDE*
ARSENIC TRIOXIDE
ASTATINE

GOLD

BORON

BORON TRIBROMIDE

BORON TRICHLORIDE
BORON TRIFLUORIDE
BORINE CARBONYL*

BORIC ACID

DEUTEROD IBORANE*
DIBORANE HYDROBROMIDE*
DIBORANE

BORINE TRIAMINE
TETRABORANE*
PENTABORANE
TETRAHYDROPENTABORANE*
DECABORANE

BARIUM

BERYLLIUM

BERYLLIUM BOROHYDRIDE
BERYLLIUM BROMIDE
BERYLLIUM CHLORIDE
BERYLLIUM FLUORIDE
BERYLLIUM IODIDE
BISMUTH

BISMUTH TRIBROMIDE
BISMUTH TRICHLORIDE
BROMINE PENTAFLUORIDE
BROMINE

CARBON

PHOSGENE

CARBONYL FLUORIDE

UREA

THIOUREA

CYANOGEN BROMIDE
CYANOGEN CHLORIDE
CYANOGEN FLUORIDE
CARBON MONOXIDE
CARBONYL SULFIDE

BOROHYDRIDE
BROMIDE*
CHLORIDE
FLUORIDE
10D IDE
OXIDE
SULFATE

.648
312
.578
71.126
.020
.288
.282
.195
762
444
.487
-2.568
.800
21.184
31.932
19.984
-38.941
-66.873
-48.121
-47.121
20.439
6.512
-4.229
-2.329
-113.564
1.403
22.933
66.314
27.183
27.169
-7.353
20.747
23.640
17.250
21.530
31.562
21.270
26.132
29.556
20.913

1.1400€-03
4.5954€E-01
1.0083€-01
5.1700€-02
2.0117e-01
2.0117e-01
4 .3453€E-01
9.4809E-02
6.5255€E-01
1.4427€+00
0.0000€E+00
9.2885E-03
5.9075E-02
5.9075€-02
1.2752€-01
1.2752€-01
2.2579E-04
9.4809E-02
2.0334€-01
-1.0277€-10
2.7145E-03
1.1650E-01
1.4855E-01
1.9076€-01
1.1814E-01
1.7067€-01
0.0000E+00
1.7067€-01
1.7067€-01
1.7067€-01
6.0750€E-01
5.6949E-01
5.6949E-01
5.6949€E-01
2.6930E-02
5.4118€-02
4.7593€-01
4.2397€-01
1.2467€+00
4.5521€E-01
1.0125€-02
7.8865E-02
3.9339e-01
4.9172€-02
6.9494E-02
1.7972E-01
8.9853E-02
2.3180E-01
2.2204E-01
7.7072E-02
1.1915€-01
7.5002E-02
-6.5807e-03
9.2794E-02

3.8800E-06
-1.0527€-03
-9.4018€-11
-7.9280E-05
-3.2271€E-04
-3.2271E-04
-8.9929€-04
-4.3607e-11
-1.0383E-03
-1.6840€E-03

0.0000E+00

3.5916€-15
-6.9453E-05
-6.9453E-05
-1.4842E-04
-1.4842E-04

1.2295€-04
-4.3607e-11
-2.6126E-12

3.6271E-13

3.7682E-06
-1.4732E-04
-2.0938E-04
-2.6142E-04
-8.7099E-05
-6.8997€-05

0.0000E+00
-6.8997€-05
-6.8997€-05
-6.8997€E-05
-5.9547€-04
-3.3162E-04
-3.3162E-04
-3.3162€E-04
-3.4202€E-05
-6.4462E-05
-1.0617€-03
-9.7917€-04
-3.5145€-03
-1.0232E-03

6.4912E-13
-1.4984E-04
-5.9604E-04
-8.5027€E-05
-6.4040E-05
-2.3242E-04
-2.4575E-05

7.9000€E-05
-1.7193€-04
-1.0251E-04
-1.6822€E-04
-8.3145E-05

2.0130€E-05
-9.7014E-05

0.0000E+00
1.1270E-06
1.7495E-13
4 .9600E-08
2.2542E-07
2.2542E-07
9.6363E-07
7.6722E-14
7.5410€-07
7.0100€-07
0.0000E+00
-3.5942E-18
3.5616E-08
3.5616E-08
7.6110E-08
7.6110€-08
-1.3416€E-07
7.6722E-14
4 .3024E-15
-5.5948E-16
-2.6406E-09
8.5905€-08
1.3632€-07
1.6467€-07
2.2344E-08
1.2108E-08
0.0000E+00
1.2108E-08
1.2108E-08
1.2108E-08
3.0827E-07
5.6690E-08
5.6690E-08
5.6690E-08
3.9641E-08
4.0254E-08
1.1042E-06
1.0995E-06
4.7410E-06
1.0716E-06
-1.0388E-15
1.2946E-07
4.0800E-07
6.2796E-08
2.8510E-08
1.4224€E-07
-2.8140E-08
0.0000E+00
7.4203E-08
7.0456E-08
1.1457€-07
4,9592E-08
-1.2227E-08
5.0943E-08

0.0000€E+00
-4.6103E-10
-1.2153€-16
0.0000E+00
-5.7081E-11
-5.7081E-11
-3.9456E-10
-5.0239€-17
-2.0346E-10
0.0000E+00
0.0000E+00
1.2807€-21
-6.6261E-12
-6.6261E-12
-1.4160E-11
-1.4160E-11
4.1378e-11
-5.0239€-17
-2.6100E-18
3.1852€-19
6.8561E-13
-1.8326€E-11
-3.3271E-11
-3.8875E-11
1.2182E-13
-7.6892E-13
0.0000E+00
-7.6892E-13
-7.6892E-13
~7.6892E-13
-6.4789E-11
7.8563E-12
7.8563E-12
7.8563E-12
=1.7649E-11
-9.2384E-12
-4.3793E-10
-4.7325E-10
-2.4784E-09
-4.2815E-10
6.1496E-19
-4.2087E-11
-1.0308E-10
-1.6556E-11
-4.9877E-12
-3.3087E-11
1.4023E-11
0.0000E+00
-1.3867E-11
-1.8400E-11
~2.9210E-11
-1.1885E-11
2.2617E-12
-1.0615e-11

** A computer program, containing data for all compounds, is available for a nominal fee (Carl L. Yaws,

Box 10053, Lamar

University, Beaumont, TX 77710, phone/FAX 409-880-8787). The computer program is in ASCI] which can be accessed by other software.
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NO  FORMULA NAME A B o D E TMIN TMAX PHASE
59 cose CARBON OXYSELENIDE* 21.912 9.2794E-02 -9.7014E-05 5.0943E-08 -1.0615E-11 100 1500 gas
60 co2 CARBON DIOXIDE 27.437 4.2315E-02 -1.9555E-05 3.9968E-09 -2.9872E-13 50 5000 gas
61 Cs2 CARBON DISULFIDE 20.461 1.2299E-01 -1.6184E-04 1.0199E-07 -2.4444E-11 100 1500 gas
62 CseS CARBON SELENOSULFIDE* 21.461 1.2299E-01 -1.6184E-04 1.0199E-07 -2.4444E-11 100 1500 gas
63 C2N2 CYANOGEN 32.265 1.1687E-01 -1.4171E-04 9.2703E-08 -2.3760E-11 298 1500 gas
64 C3s2 CARBON SUBSULFIDE .- --- --- .- --- - -- gas
65 Ca CALCIUM 21.924 1.4644E-02 1.1410E-14 -1.4961E-17 7.1522E-21 298 737 solid
66 CaF2 CALCIUM FLUORIDE 53.980 5.8600E-02 -3.8180E-05 1.5630E-08 0.0000E+00 298 1400 solid
67 CbF5 COLUMBIUM FLUORIDE --- .- --- --- - -- -- solid
68 cd CADMIUM 22.217 1.2301E-02 -8.8357E-13 1.3385E-15 -7.4720E-19 298 594 solid
69 Cdcl2 CADMIUM CHLORIDE 66.944 3.2217e-02 -1.2143E-14 1.4595E-17 -6.3455E-21 298 841 solid
70 cdF2 CADMIUM FLUORIDE --- --- --- -=- --- --  -- solid
71 Cdi2 CADMIUM 10DIDE --- === === === === -- -- solid
72 Cdo CADMIUM OXIDE 40.376 8.7027E-03 -4.5035E-16 4.2302E-19 -1.4057E-22 298 1200 solid
73 CLF CHLORINE MONOFLUORIDE 22.567 4.7581E-02 -6.3572E-05 3.9963E-08 -9.4968E-12 298 1500 gas
74 CLFO3 PERCHLORYL FLUORIDE 13.200 2.3797e-01 -2.5150E-04 1.2324E-07 -2.2897E-11 100 1500 gas
75 CLF3 CHLORINE TRIFLUORIDE 21.386 2.2286E-01 -3.3105E-04 2.2357E-07 -5.5964E-11 298 1500 gas
76 CLF5 CHLORINE PENTAFLUORIDE 15.530 4.3077E-01 -6.4695E-04 4.4026E-07 -1.1080E-10 298 1500 gas
77 CLHO3s CHLOROSULFONIC ACID 21.765 2.7543E-01 -3.3639E-04 2.0259E-07 -4.6684E-11 300 1500 gas
78 CLHO4 PERCHLORIC ACID 73.220 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 298 303 gas
79 clo2 CHLORINE DIOXIDE 30.482 3.9797E-02 4.5262E-06 -3.2447E-08 1.3089E-11 50 1500 gas
80 cl2 CHLORINE 27.213 3.0426E-02 -3.3353E-05 1.5961E-08 -2.7021E-12 50 1500 gas
81 cl2o CHLORINE MONOXIDE 25.608 1.1593E-01 -1.7038E-04 1.1417E-07 -2.8420E-11 298 1500 gas
82 clzo7 CHLORINE HEPTOXIDE* 110.489 3.9797E-02 4.5262E-06 -3.2447E-08 1.3089E-11 50 1500 gas
83 Co COBALT 19.832 1.6736E-02 3.6244E-14 -4.9839E-17 2.5032E-20 298 700 solid
84 coCl2 COBALT CHLORIDE 60.291 6.1086E-02 1.8571E-16 -1.9975E-19 7.7177e-23 298 1013 solid
85 CoNC304 COBALT NITROSYL TRICARBONYL* 76.352 8.9853E-02 -2.4575E-05 -2.8140E-08 1.4023E-11 100 1500 gas
86 Cr CHROMIUM 19.044 1.5064E-02 -2.4696E-06 1.1830E-09 -2.0476E-13 298 2176 solid
87 CrC606 CHROMIUM CARBONYL 251.667 1.1009E-05 -5.0497E-08 1.0276E-10 -7.8280E-14 293 363 solid
88 croz2Cl2 CHROMIUM OXYCHLORIDE* 61.375 8.9853E-02 -2.4575E-05 -2.8140E-08 1.4023E-11 100 1500 gas
89 Cs CESIUM 32.163 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 298 300 solid
90 CsBr CESIUM BROMIDE 48.530 1.0837E-02 -7.4433E-15 8.4228E-18 -3.4349E-21 298 908 solid
91 CscCl CESIUM CHLORIDE 45.857 2.2096E-02 -1.3165E-13 1.7225E-16 -8.2107E-20 298 743 solid
92 CsF CESIUM FLUORIDE 46.685 1.7744E-02 1.8485E-15 -2.0046E-18 7.7924E-22 298 976 solid
93 Csl CESIUM I0ODIDE 77.717 -1.9833e-01 4.9279E-04 -4.6011E-07 1.6255E-10 298 894 solid
94 Cu COPPER 22.635 6.2760E-03 1.5835E-16 -1.3498E-19 4.0395E-23 298 1357 solid
95 CuBr CUPROUS BROMIDE 49.831 1.6610E-02 -6.5590E-14 9.4279E-17 -4.9688E-20 298 653 solid
96 cucl CUPROUS CHLORIDE 38.277 3.4969E-02 0.0000E+00 0.0000E+00 0.0000E+00 298 703 solid
97 cucl2 CUPRIC CHLORIDE 63.320 3.4880E-02 -1.6050E-05 0.0000E+00 0.0000E+00 300 906 solid
98 Cul COPPER IODIDE 50.626 1.1966E-02 -1.2465E-14 1.4700E-17 -6.2634E-21 298 861 solid
99 DCN DEUTERIUM CYANIDE* 25.967 3.7969E-02 -1.2416E-05 -3.2240E-09 2.2610E-12 100 1500 gas

100 D2 DEUTERIUM 31.159 -1.2796E-02 2.4964E-05 -1.5015E-08 3.3248E-12 100 1500 gas
101 D20 DEUTERIUM OXIDE 33.308 -4.6722E-03 3.4878E-05 -2.2602E-08 4.4864E-12 100 2000 gas
102 Eu EUROP IUM 24.309 8.2843E-03 3.9790E-15 -3.9528E-18 1.3976E-21 298 1100 solid
103 F2 FLUORINE 27.408 1.2928E-02 7.0701E-06 -1.6302E-08 5.9789E-12 100 1500 gas
104 F20 FLUORINE OXIDE 16.655 1.3539E-01 -1.8807E-04 1.2034E-07 -2.8760E-11 298 1500 gas
105 Fe IRON 25.913 -2.9321E-02 1.1358E-04 -9.5921E-08 3.0427E-11 298 1033 solid
106 FeC505 IRON PENTACARBONYL* 86.030 8.9853E-02 -2.4575E-05 -2.8140E-08 1.4023E-11 100 1500 gas
107 FeCl2 FERROUS CHLORIDE 51.564 1.4293E-01 -2.6346E-04 2.3592E-07 -7.9693E-11 298 950 solid
108 FeCl3 FERRIC CHLORIDE 62.342 1.1506E-01 1.7739E-12 -2.7316E-15 1.5522E-18 298 577 solid
109 Fr FRANCIUM 34.051 -4.3909E-02 2.8935E-04 -7.9906E-07 7.9673E-10 298 300 solid
110 Ga GALLIUM 27.824 -3.2136E-14 4.2017€-17 -2.1331E-20 3.6846E-24 303 2520 liquid
111 GacCl3 GALLIUM TRICHLORIDE 118.410 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 298 351 solid
112 Gd GADOLINIUM 38.581 -5.0836E-03 -3.7104E-16 2.7645E-19 -7.1448E-23 298 1623 solid
113 Ge GERMANIUM 14.289 4.8727E-02 -7.5912E-05 5.7125e-08 -1.6010E-11 298 1213 solid
114 GeBré4 GERMANIUM BROMIDE 87.753 7.3780E-02 -1.0615E-04 6.8167E-08 -1.6121E-11 298 1500 gas
115 GeCl4 GERMANIUM CHLORIDE 69.397 1.3977e-01 -2.0098E-04 1.2907E-07 -3.0523E-11 298 1500 gas
116 GeHCL3 TRICHLORO GERMANE* 24.939 2.5068E-01 -3.4090E-04 2.1707E-07 -5.2003E-11 100 1500 gas
117 GeH4 GERMANE -15.224 3.0554E-01 -4.0678E-04 2.6063E-07 -6.1884E-11 200 1500 gas
118 Ge2H6 D1GERMANE* 21.867 3.0554E-01 -4.0678E-04 2.6063E-07 -6.1884E-11 200 1500 gas
119 Ge3H8 TRIGERMANE* 63.478 3.0554E-01 -4.0678E-04 2.6063E-07 -6.1884E-11 200 1500 gas
120 HBr HYDROGEN BROMIDE 30.169 -8.0274E-03 1.6731E-05 -7.4730E-09 8.3068E-13 200 1500 gas
121 HCN HYDROGEN CYANIDE 25.766 3.7969E-02 -1.2416E-05 -3.2240E-09 2.2610E-12 100 1500 gas
122 HCL HYDROGEN CHLORIDE 29.244 -1.2615E-03 1.1210E-06 4.9676E-09 -2.4963E-12 50 1500 gas
123 HF HYDROGEN FLUCRIDE 29.085 9.6118E-04 -4.4705E-06 6.7830E-09 -2.1975E-12 50 1500 gas
124 H1 HYDROGEN 10DIDE 29.770 -7.4945E-03 2.0687E-05 -1.1963E-08 2.1010E-12 100 1500 gas
125 HNO3 NITRIC ACID 19.755 1.3415E-01 -6.1116E-05 -1.2343E-08 1.1106E-11 100 1500 gas

** A computer program, containing data for all compounds, is available for a nominal fee (Carl L. Yaws, Box 10053, Lamar
University, Beaumont, TX 77710, phone/FAX 409-880-8787). The computer program is in ASCII which can be accessed by other software.

358



153
154

157
158
159
160

H2
H20
H202
H2S
H2S04
H2S2
H2Se
H2Te
H3NO3S
He

He

Hf

Hg
HgBr2
HgCl2
Hgl?2
IF7
12

In

Ir

K

KBr
KCl
KF

KI
KOH
Kr

La

Li
LiBr
Lict
LiF
Lil
Lu
Mg
MgCl2
Mg0
Mn
MnClL2
Mo
MoF6
Mo03
NCL3
ND3
NF3
NH3
NH30
NH4Br
NH4CL
NH41
NHS0
NHS5S
NO
NOCL
NOF
NO2
N2
N2F4
N2H4
N2H4C
N2H6C02
N20
N203
N204
N205
Na

HYDROGEN

WATER

HYDROGEN PEROXIDE
HYDROGEN SULFIDE
SULFURIC ACID
HYDROGEN DISULFIDE*
HYDROGEN SELENIDE*
HYDROGEN TELLURIDE*
SULFAMIC ACID
HELIUM-3

HELIUM-4

HAFNIUM

MERCURY

MERCURIC BROMIDE
MERCURIC CHLORIDE
MERCURIC IODIDE
IODINE HEPTAFLUORIDE
IODINE

INDIUM

IRIDIUM

POTASSIUM

POTASSIUM BROMIDE
POTASSIUM CHLORIDE
POTASSIUM FLUORIDE
POTASSIUM 10DIDE
POTASSIUM HYDROXIDE
KRYPTON

LANTHANUM

LITHIUM

LITHIUM BROMIDE
LITHIUM CHLORIDE
LITHIUM FLUORIDE
LITHIUM IODIDE
LUTECIUM

MAGNESIUM
MAGNESIUM CHLORIDE
MAGNESIUM OXIDE
MANGANESE

MANGANESE CHLORIDE
MOLYBDENUM
MOLYBDENUM FLUORIDE
MOLYBDENUM OXIDE
NITROGEN TRICHLORIDE
HEAVY AMMONIA*
NITROGEN TRIFLUORIDE
AMMONIA .
HYDROXYLAMINE
AMMONIUM BROMIDE
AMMONIUM CHLORIDE
AMMONIUM 1ODIDE
AMMONIUM HYDROXIDE
AMMONIUM HYDROGENSULFIDE
NITRIC OXIDE
NITROSYL CHLORIDE
NITROSYL FLUORIDE*
NITROGEN DIOXIDE
NITROGEN
TETRAFLUOROHYDRAZ INE
HYDRAZINE

AMMONIUM CYANIDE*
AMMONIUM CARBAMATE
NITROUS OXIDE
NITROGEN TRIOXIDE
NITROGEN TETRAOXIDE
NITROGEN PENTOXIDE
SOD UM

SODIUM BROMIDE

25.399
33.933
36.181
33.878
9.486
58.617
34.878
34.878
129.000
20.786
20.786
25.703
31.106
66.584
52.426
56.286
38.537
34.150
21.506
23.347
7.837
34.390
39.680
45.982
66.603
-4.100
20.786
25.815
-8.997
68.390
41.617
16.725
41.903
25.104
19.801
31.946
-8.000
15.292
42.233
21.715
41.680
30.322
30.253
34.574
18.732
33.573
21.935
95.159
34.757
60.291

33.227
28.551
27.551
32.791
29.414
12.422
23.630
52.812
23.219
28.509
29.587
63.710
14.791
41.654

2.0178€-02
-8.4186€E-03
8.2657€-03
-1.1216€-02
3.3795€E-01
-1.1216E-02
-1.1216€E-02
-1.1216E-02
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
-1.4350€E-02
2.9288E-02
1.3494E-01
3.4249€E-01
5.0269€-01
1.3931E-02
1.7573E-02
5.7739€-03
7.1983E-02
1.1766€-01
5.8380E-02
1.4422E-02
-1.0541€E-01
4.6870E-01
0.0000E+00
6.6944E-03
3.3378e-01
-1.5919€-01
2.3397€-02
1.3208E-01
2.8091€-02
6.2760E-03
2.2569€E-02
2.2965E-01
2.4690E-01
5.4688E-02
1.7706€-01
6.9371E-03
4.1131E-01
2.3631E-01
1.7432E-01
-1.2581E-02
1.5505E-01
-1.2581E-02
1.0340€E-01
-2.5788E-03
1.1150E-01
7.1764E-02

-2.3626E-02
7.5899€-02
7.5899E-02

-7.4294E-04

-4 .5993E-03
3.0609€E-01
9.1270E-02
9.1270€-02
6.1984E-02
1.6895E-01
2.2719€-01
1.2317€-01
4.4228E-02
4.4400€E-02

-3.8549E-05
2.9906E-05
6.6420E-05
5.2578E-05

-3.8078E-04
5.2578E-05
5.2578E-05
5.2578E-05
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
1.2908E-05
6.0558E-12

-3.1212E-04

-8.7036E-04

~7.1344E-04

~2.0953E-05
~2.4686E-11

-3.4328E-17

-2.9798E-04

-8.1210€-05
3.8443E-15
2.6297E-04

-1.0706E-03
0.0000E+00

-2.6336E-16

-1.3341€-03
4.3042E-04

-1.3477€-14

-2.0239€-04
6.6308E-14

-6.3338E-17

-2.4620E-05

-4.2858E-04

-3.7660E-04

-7.7529€-05

-3.2746E-04
6.4610E-17

-6.0261E-04

-3.7096E-04

-2.1734E-04
8.8906E-05

-1.4305E-04
8.8906E-05

-5.8693E-05
1.3674E-05
0.0000E+00

-7.8705E-14

5.3156€E-05
-9.4410E-05
-9.4410E-05
8.1722€E-05
1.3004E-05
-3.1077€-04
2.9042E-05
2.9042E-05
-3.7989€E-05
-1.8161E-04
-2.2740E-04
-5.9937e-05
4.6243E-09
-4.6524E-05

3.1880E-08
~1.7825E-08
-6.9944E-08
-3.8397E-08
2.1308E-07
-3.8397e-08
-3.8397e-08
-3.8397e-08
0.0000E+00
0.0000E+00
0.0000€E+00
0.0000€E+00
0.0000E+00
-1.0022€-14
3.9829€-07
1.0951E-06
4.5817e-07
1.4362E-08
4.5400€E-14
2.3440€E-20
2.6546E-07
5.0100€-08
-3.7237E-18
-2.3479E-07
9.4200€E-07
0.0000E+00
2.4699E-19
2.4813€-06
-4 .2500E-07
1.5769€-17
1.6126€E-07
-8.7334€E-17
4.0169€-20
2.2489€E-08
3.7372E-07
1.9830€-07
6.7461E-08
2.9913e-07
-2.9498E-20
4.0311E-07
3.0598E-07
1.1642E-07
-7.1783E-08
5.3741€E-08
-7.1783E-08
1.0557€-08
-3.2219€-08
0.0000E+00
9.6400€E-17

-3.7858E-08
6.0476E-08
6.0476E-08

-8.2872E-08

-5.4759€E-09
1.3914€E-07

-7.1858€E-08

-7.1858E-08
6.9671E-09
9.9662E-08
1.0698E-07
1.1842E-08

-9.2264E-12
2.1650E-08

-8.7585E-12
3.6934E-12
2.0951E-11
9.0281E-12

-4 .6878E-11
9.0281€E-12
9.0281E-12
9.0281E-12
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
6.1505€-18

-1.9638E-10

-5.3193g-10

-1.0835€-10

-3.5950E-12

-3.1151E-17

-5.5160€E-24

-8.5845E-11
0.0000E+00
1.2824€E-21
7.9064E-11
0.0000E+00
0.0000€E+00

-8.2601E-23

-1.6521E-09
1.5943€-10

-6.6511E-21

-4.8053€-11
4.1888E-20

-8.7163E-24

-7.7607e-12

-1.2269€E-10
0.0000E+00

-2.2097e-11

-1.0323e-10
4.5417€-24

-1.0025€-10

-9.4632E-11

-2.2436E-11
1.8569€E-11

-5.8443E-12
1.8569€-11
1.5150€E-12
2.8462E-11
0.0000E+00

-4.2746E-20

9.1197€-12
-1.5054€-11
-1.5054E-11
2.4424E-11
2.9239€E-13
-2.2235€e-11
2.5093€-11
2.5093E-11
8.1421E-13
-2.1975€-11
-1.9223e-11
-8.1522€-13
6.8903E-15
0.0000E+00

** A computer program, containing data for all compounds, is available for a nominal fee (Carl L. Yaws,

Box 10053, Lamar

University, Beaumont, TX 77710, phone/FAX 409-880-8787). The computer program is in ASCII which can be accessed by other software.

359



Rb
RbBr
RbCL
RbF
RbI
Re
Re207
Rh

RN

Ru
RUFS
249 S

SF4
SFé
SOBr2
soclL2
SOF2
s02
so2cl2
S03
s2cl2
Sb

NAME A
SODIUM CYANIDE 68.399
SODIUM CHLORIDE 36.710
SODIUM FLUCRIDE 18.360
SODIUM IODIDE 48.877
SODIUM HYDROXIDE -31.800
SODIUM SULFATE -8.040
NIOBIUM 23.723
NEODYMIUM 36.372
NEON 20.786
NICKEL -13.157
NICKEL CARBONYL* 69.830
NICKEL FLUORIDE 72.258
NEPTUNIUM ---
OXYGEN 29.526
OZONE 31.467
OSMIUM 23.556
OSMIUM OXIDE PENTAFLUORIDE ---
OSMIUM TETROXIDE - YELLOW 24.585
OSMIUM TETROXIDE - WHITE 24.585
PHOSPHORUS - WHITE 4.400
PHOSPHORUS TRIBROMIDE 56.758
PHOSPHORUS DICHLORIDE TRIFLUORIDE*  20.696
PHOSPHORUS TRICHLORIDE 27.213
PHOSPHORUS PENTACHLORIDE 25.701
PHOSPHINE 32.964
PHOSPHONIUM BROMIDE* 62.034
PHOSPHONIUM CHLORIDE* 61.942
PHOSPHONIUM IODIDE* 62.037
PHOSPHORUS OXYCHLORIDE 23.91
PHOSPHORUS THIOBROMIDE 63.322
PHOSPHORUS THIOCHLORIDE 27.454
PHOSPHORUS TRIOXIDE -26.248
PHOSPHORUS PENTOXIDE 9.600
PHOSPHORUS PENTASULFIDE -25.525
LEAD 23.552
LEAD BROMIDE 77.781
LEAD CHLORIDE 60.760
LEAD FLUORIDE 54.940
LEAD IODIDE 75.312
LEAD OXIDE 41.455
LEAD SULFIDE 46.434
PALLADIUM 24.225
POLONIUM 20.292
PLATINUM 24.250
RADIUM 20.920
RUBIDIUM 13.736
RUBIDIUM BROMIDE 48.534
RUBIDIUM CHLORIDE 48.116
RUBIDIUM FLUORIDE 59.623
RUBIDIUM IODIDE 48.534
RHENIUM 24.695
RHENIUM HEPTOXIDE 113.266
RHOD IUM 21.966
RADON 20.794
RUTHENIUM 21.966
RUTHENIUM PENTAFLUORIDE ---
SULFUR 25.639
SULFUR TETRAFLUORIDE 15.486
SULFUR HEXAFLUORIDE -7.934
THIONYL BROMIDE 48.491
THIONYL CHLORIDE 34.838
SULFUROUS OXYFLUORIDE 18.639
SULFUR DIOXIDE 29.637
SULFURYL CHLORIDE 18.553
SULFUR TRIOXIDE 22.466
SULFUR MONOCHLORIDE 51.240
ANTIMONY 22.343

7.7953e-04 0.0000E+00
6.2770E-02 -6.6670E-05
1.6682E-01 -3.1756E-04
1.2054E-02 -3.1542E-15
8.4550E-01 -3.0665E-03
9.3400E-01 -2.2370E-03
4.0166€E-03 -2.2179E-17
-6.8306E-02 1.6672E-04
0.0000E+00 0.0000E+00
2.7626E-01 -7.0013E-04
8.9853E-02 -2.4575E-05
1.0293E-02 5.2390E-17
-8.8999E-03 3.8083E-05
1.4982E-02 6.7966E-05
3.8493E-03 4.0482E-17
2.4934E-01
2.4934E-01
1.2200€-01
1.0427e-01
4.7099E-01
2.4066E-01
4.7099€-01
-1.4201E-02
-1.4201E-02
-1.4201€E-02
-1.4201€-02
3.2446E-01
1.6822E-01
3.3554€E-01
8.7464E-01
5.9230E-01
2.3950€E+00
9.7404€E-03
9.2048E-03
4.1535E-02
6.4425E-02
1.9665E-02
1.5330€-02
1.0263E-02
5.7488E-03
2.0418E-02
5.3764E-03
2.0920€-02
5.6681E-02
1.0669E-02
1.0418E-02
-8.2079€-02
1.1004€E-02
2.7522E-03
6.8782E-01
1.0042€-02
-3.9576€E-15
6.2760E-03
-7.9870E-03
3.1315€-01
5.1224E-01
1.0815€-01
1.4750E-01
1.9505e-01
3.4735E-02
2.9713e-01
1.1981E-01
1.1549€-01
8.9538E-03

-3.3236E-04
-3.3236E-04
-2.5300€-04
-1.6430E-04
-7.8406E-04
-3.9532E-04
-7.8406E-04
1.3216E-04
1.3216€E-04
1.3216€E-04
1.3216E-04
-5.0571E-04
-2.5688E-04
-5.4132E-04
-1.2429€E-03
1.3880E-03
-6.9192E-03
-2.9945E-14
2.1995€-13
1.4883E-14
-9.8385€-13
-3.7105€-13
6.9602E-14
-3.9829E-16
-7.4914E-17
2.7009E-12
-9.8794E-17
-3.7799€-15
3.5243E-06
-5.0051E-15
-4.8316E-15
2.2230€-04
-8.4558E-16
2.2393E-06
-3.3492E-03
2.6411E-17
4.4438E-18
5.4587€-16
4 .7860E-06
-4.4453E-04
-6.4878E-04
-1.4791E-04
-1.7837e-04
-2.5689€-04
9.2903E-06
-4.2391E-04
-9.0842E-05
-1.6270E-04
-8.4656E-15

0.0000E+00 0.0000E+00
2.8000E-08 0.0000E+00
2.7570E-07 -8.3700E-11
3.5205E-18 -1.4126E-21
5.0706E-06 -2.9200€-09
2.1350E-06 0.0000E+00
1.0763E-20 -1.7590€-24
-1.3166E-07 3.8858E-11
0.0000E+00 0.0000£+00
8.2194E-07 -3.7096E-10
-2.8140E-08 1.4023E-11
-2.7624E-20 4.9116E-24
-3.2629E-08 8.8607E-12
-8.4157E-08 2.7205€-11
-2.6647E-20 6.0441E-24
2.1344E-07
2.1344E-07
2.2765E-07
1.1542E-07
5.6105€e-07
2.8032€-07
5.6105€-07
-1.1915€-07
-1.1915€-07
-1.1915€-07
-1.1915e-07
3.4836E-07
1.7681€-07
3.7986€E-07
8.1470E-07
-3.6600E-06
9.9713€E-06
4.4267€-17
-3.1856E-16
-1.9009E-17
1.4615E-15
5.1367E-16
-8.9876E-17
3.2805E-19
5.1613E-20
-4.4052E-15
6.0617€-20
4.0654E-18
-7.7226E-09
5.6215E-18
5.2698E-18
-1.8584E-07
1.0369€E-18
-7.2768E-10
7.2466E-06
-1.5094E-20
-1.9112e-21
-4 .7849E-19
-9.5700E-10
2.9083e-07
3.7509€e-07
9.4987E-08
9.4399€E-08
1.5983€-07
-2.9885E-08
2.7784E-07
2.5503E-08
1.0449€-07
9.6707E-18

-5.0476E-11
-5.0476€E-11
-7.1400E-11
-2.9670€E-11
-1.4442E-10
-7.1695€-11
-1.4442E-10
3.2843E-11
3.2843E-11
3.2843E-11
3.2843E-11
-8.7607E-11
-4.4843E-11
-9.6538E-11
-1.9988€E-10
0.0000E+00
-5.3678E-09
-2.4109E-20
1.6938E-19
8.8300€-21
-7.9884E-19
-2.6034E-19
4.2208E-20
-9.5043€-23
-1.2204E-23
2.6616E-18
-1.2748E-23
-1.5696E-21
6.3452€E-12
-2.2585€e-21
-2.0526E-21
5.8308€-11
-4.5189€-22
8.3708E-14
-5.8789€-09
2.9416E-24
2.7806E-25
1.4756E-22
0.0000€+00
-7.1213e-11
-8.1524E-11
-2.2463E-11
-1.81111E-1
-3.7838E-11
1.0937E-11
-6.7857E-11
-7.9208E-13
-2.4709E-11
-3.9802€E-21

298
298

298
100
100
100
100
100
100
100

40
298
100
298

20

298
298
298
298
298
298
298
298
298
298
298
298
283
283
298
283
298
298
298
298
298
273
298
100
298
100
298
100
100

768
613
680
762
1387
1823
527
2043
973
312
953
988
1048
913
3453
318
2239
3000
1308
1500
1500
1500
1500
2000
1500
1500
1500
100 1500
298 1500
298 903

** A computer program, containing data for all compounds, is available for a nominal fee (Carl L. Yaws,

Box 10053, Lamar

University, Beaumont, TX 77710, phone/FAX 409-880-8787). The computer program is in ASCII which can be accessed by other software.
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294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
31
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326

Si
SiBrCl2F
SiBrf3
SiBr2ClF
SiClF3
Sicl2F2
SiClL3F
Sicl4
SiF4
SiHBr3
SiHCL3
SiHF3
SiH2Br2
SiH2cL2
SiH2F2
SiH212
SiH3Br
SiH3cCl
SiH3F
SiH31
SiH4
Si02
Si2clé
Si2F6
Si2H5cl
Si2H6
Si20CL3F3
$i20clé
Si120H6
Si3cls
Si3H8
Si3HON
Si4H10
Sm

Sn
SnBré
snCl2
SnClé
SnH4
Snlé4

Sr

Sro

Ta

Tc

Te
TeCl4
TeF6

Ti
TiCl4
Tl

TIBr
TLI

Tm

u

UFé

Cr = A
NAME A
ANTIMONY TRIBROMIDE 71.965
ANTIMONY TRICHLORIDE 63.682
ANTIMONY PENTACHLORIDE* 106.953
STIBINE 13.058
ANTIMONY TRIIODIDE 71.128
ANTIMONY TRIOXIDE 79.914
SCAND TUM 23.765
SELENIUM 15.987
SELENIUM TETRACHLORIDE* 35.672
SELENIUM HEXAFLUORIDE* -6.934
SELENIUM OXYCHLORIDE* 35.838
SELENIUM DIOXIDE ---
SILICON 10.435
BROMOD ] CHLOROFLUOROS I LANE* 46.876
TRIFLUOROBROMOS I LANE* 26.673
DIBROMOCHLOROFLUOROS I LANE* 57.826
TRIFLUOROCHLOROS I LANE 26.816
DICHLORODI FLUOROSILANE* 40.896
TRICHLOROFLUOROSILANE 49.698
SILICON TETRACHLORIDE 31.672
SILICON TETRAFLUORIDE 18.032
TRIBROMOSILANE 29.302
TRICHLOROSILANE 24.939
TRIFLUOROSILANE 13.820
DIBROMOSILANE 25.760
DICHLOROSILANE 21.583
DIFLUOROSILANE 6.367
DIIODOSILANE 27.010
MONOBROMOS I LANE 10.745
MONOCHLOROS I LANE 7.830
MONOFLUOROS I LANE 3.610
I10DOSILANE 9.485
SILANE 28.887
SILICON DIOXIDE -7.170
HEXACHLORODISILANE* 103.559
HEXAFLUORODISILANE* 76.975
DISILANYL CHLORIDE* 48.881
DISILANE 27.353
TRICHLOROTRIFLUOROD IS ILOXANE* 101.566
HEXACHLORODISILOXANE* 96.365
DISILOXANE* 37.295
OCTACHLOROTRISILANE* 141.065
TRISILANE* 47.295
TRISILAZANE* 81.085
TETRASILANE* 93.015
SAMAR UM 13.224
TIN 21.589
STANNIC BROMIDE* 46.415
STANNOUS CHLORIDE 67.781
STANNIC CHLORIDE* 38.672
STANNIC HYDRIDE* 37.102
STANNIC 1ODIDE 81.170
STRONTIUM 22.217
STRONTIUM OXIDE 18.334
TANTALUM 25.020
TECNNETIUM 21.757
TELLURIUM 19.163
TELLURIUM TETRACHLORIDE 138.909
TELLURIUM HEXAFLUORIDE* -5.933
TITANIUM 22.158
TITANIUM TETRACHLORIDE 67.914
THALLIUM 43.704
THALLOUS BROMIDE 41.631
THALLOUS IODIDE 48.367
THULTUM 25.104
URANIUM 38.834
URANIUM FLUORIDE* -4.133

1.2259€-01 1.6687E-09
7.1912E-02 -1.0441E-04
7.1912E-02 -1.0441E-04
1.2924E-01 -1.3034E-04
8.8701E-02 -1.4010E-10
7.1546E-02 -1.8105E-14
4.5187€-03 4.9739E-17
3.0200E-02 -1.7122€E-11
3.1545E-01 -5.0601E-04
5.1224E-01 -6.4878E-04
1.4750E-01 -1.7837E-04
4.6948E-02 -5.7687E-05
2.1385E-01 -3.2354E-04
2.6781E-01 -3.7339E-04
2.1385€-01 -3.2354E-04
2.6781€-01 -3.7339E-04
2.1385E-01 -3.2354E-04
2.1385E-01 -3.2354E-04
3.1545€E-01 -5.0601E-04
2.7359E-01 -3.5566E-04
2.5068E-01 -3.4090E-04
2.5068E-01 -3.4090E-04
2.3386E-01 -2.7143E-04
1.7618€-01 -1.6179E-04
1.7618E-01 -1.6179E-04
1.9374E-01 -1.6805E-04
1.7618E-01 -1.6179E-04
1.9428E-01 -1.9487E-04
1.9428E-01 -1.9487E-04
1.9169E-01 -1.7363E-04
1.9428E-01 -1.9487E-04
1.7546E-02 1.4919E-04
2.5900E-01 -3.3460E-04
3.1545€-01 -5.0601E-04
2.7359E-01 -3.5566E-04
1.9428E-01 -1.9487E-04
1.9208E-01 -5.8767E-05
2.1385E-01 -3.2354E-04
3.1545E-01 -5.0601E-04
1.9208€-01 -5.8767E-05
3.1545E-01 -5.0601E-04
1.9208E-01 -5.8767€E-05
1.9208E-01 -5.8767E-05
1.9208E-01 -5.8767E-05
7.5137e-02 -8.6053E-05
1.8159E-02 -3.1578E-12
3.1545E-01 -5.0601E-04
3.8744E-02 4.4328E-13
3.1545€E-01 -5.0601E-04
1.7546E-02 1.4919E-04
1.5062E-01 -2.7687E-13
1.3891E-02 2.4603E-16
1.4155E-01 -2.2247E-04
2.4853E-03 1.7796E-17
8.3680E-03 4.2956E-18
2.1966E-02 2.1203E-14
-7.9020E-09 3.0372E-11
5.1224E-01 -6.4878E-04
1.0284E-02 2.1941E-15
6.6801E-02 -3.5178E-05
=1.6590E-01 5.4479E-04
2.9706E-02 4.6309E-14
1.3891E-02 5.1273E-11
6.2760E-03 1.4555€-16
~9.8635E-02 2.6870E-04
5.1224E-01 -6.4878E-04

-3.4808E-12 2.7134E-15
6.7050E-08 -1.5856E-11
6.7050E-08 -1.5856E-11
6.6840E-08 -1.2435E-11
2.5303E-13 -1.7032E-16
2.1989E-17 -9.6188E-21

-3.5288E-20 8.7092E-24
3.2998E-14 -2.3673E-17
3.5370E-07 -8.9635E-11
3.7509€E-07 -8.1524E-11
9.4399e-08 -1.8111E-11
3.3872E-08 -7.2792E-12
2.2226E-07 -5.6419E-11
2.4125E-07 -5.8565E-11
2.2226E-07 -5.6419E-11
2.4125E-07 -5.8565E-11
2.2226E-07 -5.6419E-11
2.2226E-07 -5.6419E-11
3.5370E-07 -8.9635E-11
2.1540E-07 -4.9404E-11
2.1707e-07 -5.2003E-11
2.1707€-07 -5.2003E-11
1.5566E-07 -3.4933E-11
7.0860E-08 -1.1902E-11
7.0860E-08 -1.1902E-11
7.1483E-08 -1.1961E-11
7.0860E-08 -1.1902E-11
1.0614E-07 -2.3863E-11
1.0614E-07 -2.3863E-11
8.3890E-08 -1.6955E-11
1.0614E-07 -2.3863E-11

-1.5680E-07 4.6291E-11
1.6970E-07 0.0000E+00
3.5370E-07 -8.9635E-11
2.1540E-07 -4.9404E-11
1.0614E-07 -2.3863E-11

-3.4180E-08 1.8348E-11
2.2226E-07 -5.6419E-11
3.5370E-07 -8.9635E-11

-3.4180E-08 1.8348E-11
3.5370E-07 -8.9635E-11

-3.4180E-08 1.8348E-11

-3.4180E-08 1.8348E-11

-3.4180E-08 1.8348E-11
6.5667E-08 -1.8682E-11
5.2788E-15 -3.2746E-18
3.5370E-07 -8.9635E-11

-7.1475E-16 4.2727E-19
3.5370E-07 -8.9635E-11

-1.5680E-07 4.6291E-11
2.4060E-16 2.3117E-20

-3.2509E-19 1.5174E-22
1.6187E-07 -4.3754E-11

-7.2588E-21 9.9371E-25

-2.0384E-21 3.3152E-25

-2.9036E-17 1.4440E-20

-5.1354E-14 3.2239E-17
3.7509E-07 -8.1524E-11

-2.1123e-18 7.2113E-22
7.2884E-09 -5.1766E-13

-7.2978E-07 3.7871E-10

-6.1964E-17 3.0195E-20

-9.3369E-14 6.3394E-17

-9.3336E-20 2.0665E-23

-2.4221E-07 8.2396E-11
3.7509E-07 -8.1524E-11

solid
solid
gas

solid
gas

solid
solid
solid
solid
solid

** A computer program, containing data for all compounds, is available for a nominal fee (Carl L. Yaws,

Box 10053, Lamar

University, Beaumont, TX 77710, phone/FAX 409-880-8787). The computer program is in ASCII which can be accessed by other software.
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NO

327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342

FORMULA NAME A B8 c D E TMIN TMAX PHASE
v VANADIUM 22.898 3.6997e-03 7.8595E-06 -3.7455E-09 6.4469E-13 298 2190 solid
vclé VANADIUM TETRACHLORIDE 35.481 3.4358E-01 -6.0413E-04 4.4984E-07 -1.1924E-10 50 1500 gas

voci3 VANADIUM OXYTRICHLORIDE 29.050 3.2969E-01 -5.2847€-04 3.6323E-07 -8.9429E-11 50 1600 gas

W TUNGSTEN 22.912 4.6861E-03 1.4921E-17 -7.3117E-21 1.2276E-24 298 2500 solid
WF6 TUNGSTEN FLUORIDE 35.463 4.3695E-01 -6.4406E-04 4.3271E-07 -1.0794E-10 298 1500 gas

Xe XENON 20.786 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 50 1500 gas

Yb YTTERBIUM 22.635 8.2843E-03 6.3018E-16 -6.4801E-19 2.3706E-22 298 1071 solid
Yt YTTRIUM 23.932 4.1840E-03 -9.4660E-17 6.6643E-20 -1.6156E-23 298 1773 solid
Zn ZINC 22.384 1.0042E-02 -5.3572E-14 7.3244E-17 -3.6627E-20 298 693 solid
ZnCl2 ZINC CHLORIDE 60.668 2.3012E-02 7.6380E-13 -1.1605E-15 6.4990E-19 298 591 solid
ZnF2 ZINC FLUORIDE 62.300 1.1360E-02 -5.2291E-15 5.0388E-18 -1.7239E-21 298 1145 solid
Zn0 ZINC OXIDE -5.070 2.8610E-01 -5.7750E-04 4.3300E-07 0.0000E+00 40 473 solid
ZnS04 ZINC SULFATE 71.427 8.7015e-02 0.0000E+00 0.0000E+00 0.0000E+00 300 953 solid
Zr ZIRCONIUM 21.974 1.1632E-02 -2.1446E-15 2.0750E-18 -7.1349E-22 298 1135 solid
ZrBré ZIRCONIUM BROMIDE 70.795 3.5625E-01 -8.1803E-04 8.8208E-07 -3.6360E-10 298 720 solid
ZrClé ZIRCONIUM CHLORIDE 44,472 5.0671E-01 -1.1887E-03 1.2934E-06 -5.3834E-10 298 710 solid
Zrlé ZIRCONIUM IODIDE 92.902 2.0270E-01 -4.6822E-04 5.1226E-07 -2.1446E-10 298 704 solid

** A computer program, containing data for all compounds, is available for a nominal fee (Carl L. Yaws, Box 10053, Lamar
University, Beaumont, TX 77710, phone/FAX 409-880-8787). The computer program is in ASCII which can be accessed by other software.

NOTE:

1. Sources for the property data are:

1.

=000~ o v » W N
.

- -
[AS el (=2}
.

13.

14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

Daubert, T. E. and R. P. Danner, DATA COMPILATION OF PROPERTIES OF PURE COMPOUNDS, Parts 1, 2, 3 and 4, Supplements
1 and 2, DIPPR Project, AIChE, New York, NY (1985-1992).

Stull, D. R. and H. Prophet, JANAF THERMOCHEMICAL TABLES, 2nd edition, NSRDS-NBS 37, US Government Printing Office,
Washington, DC (June, 1971).

. Wagman, D. D. and others, NBS TABLES OF CHEMICAL THERMODYNAMIC PROPERTIES, J. Phys. Chem. Ref. Data, 11, Supplement

No. 2 (1982).

. Chase, M. W. and others, JANAF THERMOCHEMICAL TABLES, 3rd edition, Parts 1 (Al-Co) and 2 (Cr-2r), J. Phys. Chem. Ref.

Data, 14, Supplement No. 1 (1985).

. Kelley, K. K., CONTRIBUTIONS TO THE DATA ON THEORETICAL METALLURGY, Bureau of Mines Bulletin 584, US Government

Printing Office, Washington, DC (1960).

. Wicks, C. E. and F. E. Block, THERMODYNAMIC PROPERTIES OF 65 ELEMENTS - THEIR OXIDES, HALIDES, CARBIDES, AND NITRIDES,

Bureau of Mines Bulletin 605, US Government Printing Office, Washington, DC (1963).

. Barin, I. and 0. Knacke, THERMOCHEMICAL PROPERTIES OF INORGANIC SUBSTANCES, Springer-Verlag, New York, NY (1973).
. PERRY’S CHEMICAL ENGINEERING HANDBOOK, 6th ed., McGraw-Hill, New York, NY (1984).

CRC HANDBOOK OF CHEMISTRY AND PHYSICS, 66th - 75th eds., CRC Press, Inc., Boca Raton, FL (1985-1994).

. CONDENSED CHEMICAL DICTIONARY, 10th (G. G. Hawley) and 11th eds. (N. I. Sax and R. J. Lewis, Jr.), Van Nostrand

Reinhold Co., New York, NY (1981,1987).
LANGE’S HANDBOOK OF CHEMISTRY, 13th and 14th eds., McGraw-Hill, New York, NY (1985, 1992).

. Reid, R. C., J. M. Prausnitz and B. E. Poling, THE PROPERTIES OF GASES AND LIQUIDS, 3rd ed. (R. C. Reid and T. K.

Sherwood), 4th ed., McGraw-Hill, New York, NY (1977, 1987).
Rabinovich, V. A., editor, THERMOPHYSICAL PROPERTIES OF GASES AND LIQUIDS, translated from Russian, U. S. Dept.
Commerce, Spr1ngf1eld VA (1970).

Yaws, C. L. and others, Solid State Technology, 16, No. 1, 39 (1973).
Yaws, C. L. and others, Solid State Technology, 17, No. 1, 47 (1974).
Yaus, C. L. and others, Solid State Technology, 17, No. 11, 31 (1974).
Yaws, C. L. and others, Solid State Technology, 18, No. 1, 35 (1975).
Yaws, C. L. and others, Solid State Technology, 21, No. 1, 43 (1978).
Yaws, C. L. and others, Solid State Technology, 24 No. 1, 87 (1981).
Yaws, C. L. and others, J. Ch, I. Ch. E., 12, 33 (1981).

Yaws, C. L. and others, J. Ch. I. Ch. E., 14, 205 (1983).

Yaws, C. L. and others, Ind. Eng. Chem. Process Des. Dev., 23, 48 (1984).

Yaws, C. L., PHYSICAL PROPERTIES, McGraw-Hill, New York, NY (1977).

Yaws, C. L., THERMODYNAMIC AND PHYSICAL PROPERTY DATA, Gulf Publishing Co., Houston, TX (1992).

Yaws, C. L. and R. W. Gallant, PHYSICAL PROPERTIES OF HYDROCARBONS, Vols. 1 (2nd ed.), 2 (3rd ed.), 3, and 4, Gulf
Publishing Co., Houston, TX (1992, 1993, 1993, 1995).

Estimated.

2. Very limited experimental data for heat capacity are available for inorganic compounds as compared to the more abundant
experimental data which are available for organic compounds. Thus, the estimates for these substances should be considered rough
approximations in the absence of experimental data. The estimates are noted by the * following the compound name.
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Appendix F

COMPOUND LIST BY FORMULA

Ag SILVER. .. evcirirernrancnnancnsancnnans 1 CdF2 CADMIUM FLUORIDE....c.vvvernreecaceccenes 70
AgCl SILVER CHLORIDE....ovcevneunccnncanncans 2 Cd12 CADMIUM IODIDE.....civecnuencccancacecas 7
Agl SILVER IODIDE.....cccvencanenncnnnncnnns 3 Cdo CADMIUM OXIDE......cecvvcecccncaceacanen 72
Al ALUMINUM. ... ciiiiiiiiiciacecenanecnnnes 4 CLF CHLORINE MONOFLUORIDE.....cccerecuncnc.. 73
AlB3H12  ALUMINUM BOROHYDRIDE......eveceuinencannn 5 CLFO3 PERCHLORYL FLUORIDE......c.cceeunerennne 74
ALBr3 ALUMINUM BROMIDE.....cevccveeeneannnanns 6 CLF3 CHLORINE TRIFLUORIDE......cccecuerunnnnne 75
AlCLl3 ALUMINUM CHLORIDE....cccueeeennccnncanns 7 CLF5 CHLORINE PENTAFLUORIDE...ccccvcrecncaees 76
ALF3 ALUMINUM FLUORIDE....ccciceeircecnccnnne 8 ClLHO3S CHLOROSULFONIC ACID...cceennrecccnnences 77
ALI3 ALUMINUM TODIDE...ccveveeanncnncanccones 9 CLHO4 PERCHLORIC ACID..ccveeeecneeecnancneenne 78
Al203 ALUMINUM OXIDE...cveceercncccancanncanss 10 clo2 CHLORINE DIOXIDE.....ccveeenreaceccannne 79
Al2S3012 ALUMINUM SULFATE....cceevseennceanceccns 1 cL2 CHLORINE....... ceesncesescassssescssenss 80
Ar ARGON. .. ccecennrnennnnncecsccnnacnsnnsos 12 clL2o CHLORINE MONOXIDE..«.cccnceecacensase ... 81
As N ] 13 clL207 CHLORINE HEPTOXIDE......ccececcnceacnnes 82
AsBr3 ARSENIC TRIBROMIDE....cccveeeveeancnnnnn 14 Co COBALT....cvievmeenncncecncncacancscnnce 83
AsCl3 ARSENIC TRICHLORIDE.......... teecsescanas 15 CoCl2 COBALT CHLORIDE....cccuveccnacnacnncacane 84
AsF3 ARSENIC TRIFLUORIDE.....ccvveveneannnnne 16 CoNC304  COBALT NITROSYL TRICARBONYL.....oeews eess 85
AsF5 ARSENIC PENTAFLUORIDE.....ccevrvuecnnenn 17 Cr CHROMIUM. .. civceeerercecnceconosnancenn 86
AsH3 ARSINE...cccrencneiieeraneenecacancnnas 18 CrC606 CHROMIUM CARBONYL...ccevececncnananonnss 87
AsI3 ARSENIC TRIIODIDE....ccciveviennnnnnnne 19 Cr02CL2  CHROMIUM OXYCHLORIDE.......... Cersceanes 88
As203 ARSENIC TRIOXIDE.....ceviveerninnneannnen 20 Cs CESIUM. ..iieeiiinieccncecencsoncnsonnnss 89
At ASTATINE. .c.oriniiiiii i iencinencanennn 21 CsBr CESIUM BROMIDE....cvcevreancennncncanens 90
Au 0 22 CsCl CESIUM CHLORIDE.....ccevevencnnccccncees 91
B BORON....covcieennrnncnneccenaccncanans 23 CsF CESIUM FLUORIDE......ccvevecnceccenecnss 92
BBr3 BORON TRIBROMIDE.....ccvrveerranancnnne. 24 Csl CESIUM IODIDE.....cvvriveeerconrecnnnees 93
BCL3 BORON TRICHLORIDE.......cvcveeevnecnnnns 25 Cu COPPER...cciverneeccccnnnns tesnssesecnes 9%
BF3 BORON TRIFLUORIDE.....cceveeecaracananns 26 CuBr CUPROUS BROMIDE...c.ececevcecncencancene 95
BH2CO BORINE CARBONYL.....ccceneereecnncenneees 27 Cucl CUPROUS CHLORIDE.......cccvreccnnccenne .. 96
BH303 BORIC ACID.civceevennroncencncennccnnces 28 Cucl2 CUPRIC CHLORIDE...:eevecenccnccccnaceans 97
B2D6 DEUTERODIBORANE......cccvcueencnncacnnes 29 Cul COPPER IODIDE.....ccccvvecncencnncecnces 98
B2H5Br DIBORANE HYDROBROMIDE........cccvvnneenns 30 DCN DEUTERIUM CYANIDE.......cccuciecncnceeen 99
B2H6 DIBORANE......ccevrurencuncncnnencannnns 31 D2 DEUTERIUM. ... ..coiiniiiaecnincennacnanns 100
B3N3H6 BORINE TRIAMINE.........cocecinnnncnnnns 32 D20 DEUTERIUM OXIDE.......cccveecencncancanas 101
B4H10 TETRABORANE . .. ... iincneinencnnancnaanns 33 Eu EUROPIUM, ... ciiiiciieacececcacccancnnes 102
B5H9 PENTABORANE ... .vvvevnreennnnncnnsacnanns 34 F2 FLUORINE. ... . evivcurencncecacanascnnnes 103
B5H11 TETRAHYDROPENTABORANE . ... vvcevvncnnnennn 35 F20 FLUORINE OXIDE....cccuveenceraneencacnnn 104
B10H14 DECABORANE. ... .cceciieriinanainancnnannn 36 Fe IRON. et iieieeecececncecnnnnnannnns 105
Ba BARIUM. .. iiiieriiteiciitacecanennnnans 37 FeC505 IRON PENTACARBONYL.....ecuvevencnronnnns 106
Be BERYLLIUM. . v enieiiiiiiiai i ieieeeennns 38 FeCl2 FERROUS CHLORIDE.....ccveucvrererenennnes 107
BeB2H8 BERYLLIUM BOROHYDRIDE....cvvecencennnans 39 FeCl3 FERRIC CHLORIDE....cccererernnnnnnnnens 108
BeBr2 BERYLLIUM BROMIDE......coceveennnnnnenes 40 Fr FRANCIUM. .. civieeeennneraccsocansocanes 109
BeCl2 BERYLLIUM CHLORIDE..... Ceecetsoannsenane 41 Ga GALLIUM. .. cieriiineennncenenccannconans 110
Bef2 BERYLLIUM FLUORIDE....cccveerenrenneacnns 42 GaCl3 GALLIUM TRICHLORIDE...cceveeeeacennnanss 11
Bel?2 BERYLLIUM IODIDE....cccvvirerennanannans 43 Gd GADOLINIUM. ... .ccceincnrnecacecannnnanse 112
Bi BISMUTH....ccvvveen.ne. cecsessenasaasans 44 Ge GERMANIUM. .............. Cecscoescscannee 113
BiBr3 BISMUTH TRIBROMIDE.......ccvveececncacns 45 GeBré GERMANIUM BROMIDE.....cceecncecnnencnnns 114
BiCl3 BISMUTH TRICHLORIDE......cccevenveenncenn 46 GeCl4 GERMANIUM CHLORIDE....cccveveceernnecanss 115
Brf5 BROMINE PENTAFLUORIDE....cccecevcuncanns 47 GeHCL3 TRICHLORO GERMANE......ceveveerancnnnnnn 116
Br2 BROMINE. cevreverenrnerenenneneeccnenens 48 GeHé GERMANE......cccvveneens cesesncecnanacas 117
c CARBON. ...cvvecnrrereconrncoccnncnennans 49 Ge2H6 DIGERMANE....cccvveennne veeessesansaaeen 118
ccl2o PHOSGENE. ... cvcernececennncnraccnnennnnn 50 Ge3H8 TRIGERMANE....ccceecncnrencnrnennns Y
CF20 CARBONYL FLUORIDE......c.cvvvucenannnnan 51 HBr HYDROGEN BROMIDE........ccvvvecacecncees 120
CH4N20 L0 52 HCN HYDROGEN CYANIDE......ccvvenreacennnanse 121
CH4NZS THIOUREA. c e vt ieiiiiieinceeiniannnnnns 53 HCl HYDROGEN CHLORIDE.........ccvenmenenneen 122
CNBr CYANOGEN BROMIDE........cvevernnncnannns 54 HF HYDROGEN FLUORIDE.......ccceceevncecncnns 123
CNCL CYANOGEN CHLORIDE.....cvcvveecueancannns 55 HI HYDROGEN IODIDE.....cvcevecanrecncennnns 124
CNF CYANOGEN FLUORIDE.......cccovcevnennnnn- 56 HNO3 NITRIC ACID...c.ccveencncennvocnnoconnces 125
co CARBON MONOXIDE.......cvcevunrnacnnanans 57 H2 HYDROGEN. ....cveeeerearenanoccnccannnnes 126
cos CARBONYL SULFIDE.....ccveecarcnceccnnnns 58 H20 WATER. c..eecneercennnaconcccnnccnnncanns 127
Cose CARBON OXYSELENIDE.....cevvvecnncennnnns 59 H202 HYDROGEN PEROXIDE....cccevevececreananas 128
co2 CARBON DIOXIDE..cceeveveecnsocennonanans 60 H2S HYDROGEN SULFIDE......ccuuveemveccncaccnne 129
cs2 CARBON DISULFIDE...cveevennnecnnncnneans 61 H2S04 SULFURIC ACID....vovececcncscncncncnnnnn 130
CSeS CARBON SELENOSULFIDE....ccvcevencnnannns 62 H2S2 HYDROGEN DISULFIDE....cccveerecancaaanne 131
C2N2 CYANOGEN...o.vevreunrenncennccnsansnnnss 63 H2se HYDROGEN SELENIDE........cceeecnnncannss 132
c3s2 CARBON SUBSULFIDE......cvvuvcenanrnnanns 64 H2Te HYDROGEN TELLURIDE......ccvveeeennccnnns 133
Ca CALCIUM. .. citiiiiiiieienincenacnnnaesans 65 H3NO3S SULFAMIC ACID......cvvirceeerncecnncenns 134
CaF2 CALCIUM FLUORIDE......ccevvvenncnrennnne 66 He HELIUM-3. .. iiiiiiiiieecenncercnscscnnnas 135
CbF5 COLUMBIUM FLUORIDE......ceivveensannnnas 67 He HELIUM-4. . oieeiiiiiiiieieenenccccncenes 136
cd CADMIUM. ...icieieniinnrnrencnnencnnanens 68 Hf HAFNIUM. ..ot ieiiieiiiieernececcnacnnnns 137
cdct2 CADMIUM CHLORIDE.....ccvuvuvucnrncncnnns 69 Hg MERCURY ... .ceireerecennocaccccossncnnsns 138
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HgBr2
HgCl2
Hgl2
1F7
12

In

Ir

K

KBr
KCl
KF

KI
KOH
Kr

La

Li
LiBr
Licl
LiF
Lil
Lu-
Mg
MgCl2
Mgo
Mn
Mncl2
Mo
MoF6
Mo03
NCL3
ND3
NF3
NH3
NH30
NH4Br
NH4CL
NH41
NH50
NH5S
NO
Nocl
NOF
NO2
N2
N2F4
N2H4
N2H4C

N2H6C02

N20
N203
N204
N205
Na
NaBr
NaCN
NaCl
NaF
Nal
NaOH
Na2so4
Nb

Nd

Ne

Ni
NiC404
NiF2
Np

02

03

Os
OsOF5
0s04
0s04

]

PBr3
PCL2F3

MERCURIC BROMIDE
MERCURIC CHLORIDE
MERCURIC IODIDE
IODINE HEPTAFLUORIDE

........................
-----------------------
-------------------------

POTASSIUM..ccecenrnencernencncaccacanss 146
POTASSIUM BROMIDE
POTASSIUM CHLORIDE
POTASSIUM FLUORIDE
POTASSIUM 10DIDE

LITHIUM BROMIDE
LITHIUM CHLORIDE
LITHIUM FLUORIDE
LITHIUM I0DIDE

MAGNESIUM CHLORIDE
MAGNESIUM OXIDE

AMMONIUM 10DIDE
AMMONIUM HYDROXIDE
AMMONIUM HYDROGENSULFIDE
NITRIC OXIDE

NITROSYL CHLORIDE....... tesecnsnccsseens
NITROSYL FLUORIDE
NITROGEN DIOXIDE

....................
-------------------------------
........................
......................
.......................
.....................

NICKEL CARBONYL
NICKEL FLUORIDE

........................

PCL3
PCL5
PH3
PH4Br
PH4CL
PH41
pocl3
PSBr3
PSCL3
P406
P4010
P4S10
Pb
PbBr2
PbCl2
PbF2
Pbl2
Pbo
PbS
Pd
Po

Pt

Ra
Rb
RbBr
RbCl
RbF
Rbl
Re

Re207

Rh

Rn
Ru
RuUF5
)

SF4
SF6
SOBr2
soclL2
SOF2
S02

so2cl2

S03
s2cl2
Sb
SbBr3
ShCl3
SbCL5
SbH3
SbI3
Sb203
Sc

Se
SeCl4
SeFé

Se0Cl2

Se02
Si

SiBrCl2F
SiBrF3
SiBr2ClF
SiCLF3
Sicl2r2
SiCL3F

sicl4
SiF4

SiHBr3
SiHCL3

SiHF3

SiH2Br2
siH2cL2
SiH2F2
SiH212
SiH3Br
SiH3CL

SiH3F

PHOSPHORUS TRICHLORIDE....c.ccavunnnsnns 215

PHOSPHORUS PENTACHLORIDE......c.cvecennsn 216
PHOSPHINE. . ccveereeeneecnacaccaacanannns 217
PHOSPHONIUM BROMIDE........cevevruncnces 218
PHOSPHONIUM CHLORIDE.....ccciceenncannns 219
PHOSPHONIUM IODIDE...ccvveeuncccacccasnn 220
PHOSPHORUS OXYCHLORIDE....coeceecuccnans 221
PHOSPHORUS THIOBROMIDE.....ccccevnenenas 222
PHOSPHORUS THIOCHLORIDE......cceveecenas 223
PHOSPHORUS TRIOXIDE....ceoceneanecnanasn 224
PHOSPHORUS PENTOXIDE.....c.ccvcneeeaneaas 225
PHOSPHORUS PENTASULFIDE.....cccvvueann.. 226
LEAD...cuceeererrencenescesascnsanansnnas 227
LEAD BROMIDE.......ccvvcevercnecnccnnsen 228
LEAD CHLORIDE.....ccecurancnrencnrennnes 229
LEAD FLUORIDE.....cevceeercncencncnnanns 230
LEAD IODIDE....ccvveeerererennncncncnnas 231
LEAD OXIDE..e.cceeccnoecccnscascacecnnse 232
LEAD SULFIDE...ceccectceerecancacanses ..233
PALLADIUM. .. cciiciienerencaceencccncnnns 234
POLONIUM. . ioiiiiiiianencencaccncancannae 235
PLATINUM. .. ciieirieranernccocccscnnnnes 236
RADIUM. . it iiiiiiiiiiieeenancencannnans 237
RUBIDIUM. ... ccecireectiacancncnnscncnnans 238
RUBIDIUM BROMIDE....cccecnencennnnnnnns 239
RUBIDIUM CHLORIDE....ccvcvenenacncannnns 240
RUBIDIUM FLUORIDE....ccivvreienrnncnnnnn 241
RUBIDIUM IODIDE....cccvvineeenncnennnenn 242
RHENIUM. ... ittt iiiieeieeicncnnens 243
RHENIUM HEPTOXIDE.....cicvvuiemanancnnnns 244
RHODIUM. ...veirciiiinncnnecennanns heeaas 245
RADON. .. iiriiieiinnsennnscncnsnnnnonnns 246
RUTHENIUM. .. eiiiiiiieiencaennnccnnncans 247
RUTHENIUM PENTAFLUORIDE........cucvenn.. 248
SULFUR. . .vtieereneennecanecceccccavencas 249
SULFUR TETRAFLUORIDE.....c.cveuecerennans 250
SULFUR HEXAFLUORIDE......cceeccecececaes 251
THIONYL BROMIDE......ccceencnennnnncnaans 252
THIONYL CHLORIDE......cvcveinenennnnnns 253
SULFUROUS OXYFLUORIDE.....vovecunavonsns 254
SULFUR DIOXIDE....cceveerneeennennnnnnns 255
SULFURYL CHLORIDE......ccccerieenancannns 256
SULFUR TRIOXIDE....cecuierieneencennncnns 257
SULFUR MONOCHLORIDE.......cveeennenaanns 258
ANTIMONY. . viiiiiiiecnieneeeerencannnns 259
ANTIMONY TRIBROMIDE........civevunneene. 260
ANTIMONY TRICHLORIDE......cvvvvananennnn 261
ANTIMONY PENTACHLORIDE.......ccuvuuceens 262
STIBINE. .oceieeeneeeneaceecanvennnnnnss 263
ANTIMONY TRITODIDE.....ccevvcennnnncnnnn 264
ANTIMONY TRIOXIDE.....ccveereeneencannn- 265
SCANDIUM......ccviiiienneeanns frsessenns 266
SELENIUM. .. .cvireninnnnnenes ceeceseane 267
SELENIUM TETRACHLORIDE........ chenene ...268
SELENIUM HEXAFLUORIDE....ccecevenneeenns 269
SELENIUM OXYCHLORIDE......ccvvvenennnnee 270
SELENIUM DIOXIDE.....cevveeneenennnannes 27
SILICON. ...cveriuniiincecccccacannccens 272
BROMODICHLOROFLUOROSILANE....cccvveunnnne 273
TRIFLUOROBROMOSILANE.....c.-evereennaoens 274
DIBROMOCHLOROFLUOROSILANE.....ccovuennee 275
TRIFLUOROCHLOROSILANE. ..cvvvveernnnnannn 276
DICHLORODIFLUOROSILANE. ...c.cvunreennnen ar?
TRICHLOROFLUOROSILANE.....ccvvinanncens 278
SILICON TETRACHLORIDE....ccevevennnnenns 279
SILICON TETRAFLUORIDE.....cccvvveeunnnn. 280
TRIBROMOSILANE............ beeeereneanans 281
TRICHLOROSILANE .. cvcueernnnennrnnennnen 282
TRIFLUOROSILANE. .. cieieeecritrnnnncenens 283
DIBROMOSILANE. .. cceureeenerencnnccaannns 284
DICHLOROSILANE. ...ccveeennnnennns ceeess.285
DIFLUOROSILANE.....cccereeceenccccncanen 286
DITODOSILANE.....ccvevuivrecennccncnacnnes 287
MONOBROMOSILANE. .. ...cvvenvrennncncancns 288
MONOCHLOROSILANE. ...cuvceenrnnennancnnes 289
MONOFLUOROSILANE. .. .ocecereececencnennns 290



SiH3I
SiH4
$in2
si2clé
Si2F6
Si2H5CL
Si2H6
Si20CL3F3
si2oclé
Si20H6
si3cls
Si3H8
S13HON
Si4H10
Sm

Sn
SnBr4
snCl2
SnClé4
SnH4
Snlé
sr

Sro

Ta

Tc

Te
TeClé4
Tef6
Ti
TiCl4
Tl
TiBr
Tt

Tm

U

UF6

v

vCcl4
vocl3
W

WFé

Xe

Yb

Yt

Zn
ZnCl2
ZnF2
Zn0
ZnS04
ir
ZrBré
ZrCl4
rla

IODOSILANE. . .vieuecernennreaneccacannns 291
SILANE. . svceuiirecnrrescnncccccenncsonnss 292
SILICON DIOXIDE....ccceeeeerenrnrcconnns 293
HEXACHLORODISILANE. cccceccececcaccncenns 294
HEXAFLUORODISILANE.......cccvveeeeennnns 295
DISILANYL CHLORIDE...cc.ceveenrecnnccanes 296
DISILANE...cceuveeececscecceonercnccanas 297
TRICHLOROTRIFLUORODISILOXANE.....ccvuun.e 298
HEXACHLORODISILOXANE........cvceereeeneen 299
DISILOXANE. ...cieteeecnencencnaancncanes 300
OCTACHLOROTRISILANE.....c.cvveerenennnn. 301
TRISILANE. .. iivieiennreenrnncnnneonanns 302
TRISILAZANE.....cviieireiniiennnncennes 303
TETRASILANE....cciiieiiiiinncneenecenns 304
SAMARIUM. c.ciiiiieeternrnnnsncncecennnne 305
LD L 306
STANNIC BROMIDE....cccevcnencnnnancnanns 307
STANNOUS CHLORIDE...c.eveeenrnneannnnnns 308
STANNIC CHLORIDE....ecveivranrenvnconans 309
STANNIC HYDRIDE.....ccevvcnnncncennacans 310
STANNIC IODIDE......ccevcvenencccnnnnnnn 31
STRONTIUM. ... cenenicicennceccnnnnnnnans 312
STRONTIUM OXIDE....cccecercecnnncccccens 313
TANTALUM. ¢ i iiiiiiiciereceniicenceccnens 314
TECHNETIUM. .. .ioieeinnennnrencnccncnnen 315
TELLURIUM. .o e ieeriiieceiiiceiieeaecanens 316
TELLURIUM TETRACHLORIDE.......ccuvenn... 317
TELLURIUM HEXAFLUORIDE........ccceennn.. 318
TITANIUM. .o eeiiiiie i ieiegrenreccnnes 319
TITANIUM TETRACHLORIDE........cccvmnn... 320
THALLIUM. et ie it i e ieieseeneennss 321
THALLOUS BROMIDE....ccvvuncereernnananns 322
THALLOUS JODIDE......cvvcvmnnencnncnnnns 323
THULIUM. .o ettt iiiirie et ianencasennans 324
URANIUM. ¢ cceiiiiiiinnceceacencnnsnsnnnes 325
URANIUM FLUORIDE.....cecevuecuiennncnnnns 326
VANADIUM. ... ievverenecnecinccenscancanns 327
VANADIUM TETRACHLORIDE.......ccvvecenanns 328
VANADIUM OXYTRICHLORIDE........cvveununn 329
TUNGSTEN...etireiinreceereeccroncannnnns 330
TUNGSTEN FLUORIDE.....cecereernennannn. 331
XENON. .. iorenriernneeeecenannannncansans 332
YTTERBIUM. . ot ieieiaeiiietiaececanennn 333
YTTRIUM. .o iiiiiicteeeneencnnananns 334
A O 335
ZINC CHLORIDE...civevererennenencenncnnns 336
ZINC FLUORIDE....ceeerenrennnnncecccnnns 337
ZINC OXIDE...cvvverenecnrnnnennacacncnes 338
ZINC SULFATE.....cvvievnrnrnnrennecennns 339
ZIRCONIUM. . cviriiiieeeciinteencccaneens 340
ZIRCONIUM BROMIDE...c.cvveeeereccccacens 341
ZIRCONIUM CHLORIDE.....cvveeverannnnnnnns 342
ZIRCONIUM IODIDE....cccvcueencnncncnnnns 343
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Appendix G

COMPOUND LIST BY NAME

ALUMINUM. ............ teressancesnaanoses 4
ALUMINUM BOROHYDRIDE.....cvivvevenccnenes 5
ALUMINUM BROMIDE.....cvceeunrneennannans 6
ALUMINUM CHLORIDE.......cccecvcancnnnnns 7
ALUMINUM FLUORIDE......civivieennnnennne 8
ALUMINUM IODIDE....cceveercncnnancannnns 9
ALUMINUM OXIDE.....cccucnnenaecencnnanen 10
ALUMINUM SULFATE...... Cectitecascacnnans 1"
L 17
AMMONIUM BROMIDE.....ccvvvveenecnnnnnnne 173
AMMONIUM CARBAMATE.......ccccuvceinnnnns 186
AMMONIUM CHLORIDE.....ccveenerenannanne 174
AMMONIUM CYANIDE......ciiicenencencnnnnns 185
AMMONIUM HYDROGENSULFIDE................ 177
AMMONIUM HYDROXIDE.......ecceucnncnnanns 176
AMMONIUM IODIDE.....ccceecnenncnccnnnnen 175
ANTIMONY...ccveveenecnnns tececsncescanas 259
ANTIMONY PENTACHLORIDE......ccceveeeenen 262
ANTIMONY TRIBROMIDE......ccvveeececnnnns 260
ANTIMONY TRICHLORIDE.....ceciunuannneanee 261
ANTIMONY TRIIODIDE.....cuvecuecncnnnnnen 264
ANTIMONY TRIOXIDE.....iivvvvinmanannnnns 265
ARGON....ccevrenrerrnnnesnccnncannnnnns 12
ARSENIC...ciririninranncncnnnnnannnnns 13
ARSENIC PENTAFLUORIDE......ccvvunvernnnnn 17
ARSENIC TRIBROMIDE......ccvvivcanannnnne 14
ARSENIC TRICHLORIDE......cevuvcerannenns 15
ARSENIC TRIFLUORIDE......cccveeernennnnn 16
ARSENIC TRIIODIDE....c.cvcerincncnnnnens 19
ARSENIC TRIOXIDE....cveeeecencenncnannnn 20
ARSINE.....cuciiennrrnneenncncncncnannns 18
ASTATINE..ccviecnecnrnnnecncncnnncanns 21
BARIUM..eirireerronnconnccesoncoanncanss 37
BERYLLIUM. cioieeeeiieeirnenncannncennnee 38
BERYLLIUM BOROHYDRIDE......ceeecnennunne 39
BERYLLIUM BROMIDE.......ccvevcuncncnnannn 40
BERYLLIUM CHLORIDE......cccneennennnnnn 41
BERYLLIUM FLUORIDE....cccvieinnennncnnns 42
BERYLLIUM IODIDE....cciveecnnennnnnnanns 43
BISMUTH. ccvveeriiieenrnnnanncencnnnnnans 44
BISMUTH TRIBROMIDE.......cccivvvenncanns 45
BISMUTH TRICHLORIDE......c.vcvvennennnnn 46
BORIC ACID....cuvurernrncecnnncennnnnns 28
BORINE CARBONYL....ccvuviecnrancnnannnsn 27
BORINE TRIAMINE.........ccveveeenennnnnns 32
BORON...ccveueeeeeracecenancceancannnns 23
BORON TRIBROMIDE......... ceceecnsancecee 24
BORON TRICHLORIDE.......ccceeuncacnncnces 25
BORON TRIFLUORIDE.....ceveuvreneccnccnnns 26
BROMINE.......c.... “escescsessascccaaans 48
BROMINE PENTAFLUORIDE.....ccceceenncnne. 47
BROMOD ICHLOROFLUOROSILANE. c.cvvvunennnne 273
CALCIUM. ...vvvrennnnnnnes ceeaes cesecsaan 65
CALCIUM FLUORIDE....c-vvevcnccccaccannns 66
CADMIUM. .. .veeincnnscencccnccnneanns ... 68
CADMIUM CHLORIDE......cccececencncnnnnnn 69
CADMIUM FLUORIDE...c.cevevereoeronnncnns 70
CADMIUM IODIDE....cccuceececacecncannnns 7
CADMIUM OXIDE....cceerucurcnranrnnnnnnnn 72
CARBON....covecenncnencaoacnnancaacanans 49
CARBON DIOXIDE....ccovunceracnncnnnnnne. 60
CARBON DISULFIDE..c.ceivcieenanranncanes 61
CARBON MONOXIDE....ceceereencnncecannnes 57
CARBON OXYSELENIDE....cceccveeeennane ees 59
CARBON SELENOSULFIDE......cccevvneennnne 62
CARBON SUBSULFIDE...caeceeececnceaccnnne 64
CARBONYL FLUORIDE...cccveceeconcennns eee 51
CARBONYL SULFIDE..cccoeeececennnnonnanes 58
CESIUM. . ieiiiceriieerancnnaccncencanans 89
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CESIUM BROMIDE......ccvcureececncceceans 90
CESIUM CHLORIDE.....ccceecececcncccannns N
CESIUM FLUORIDE....ccceecnenennccceannnn 92
CESIUM IODIDE....cuceeencncnncncccnnnnns 93
CHLORINE....uivcnrieeecacennacaccncncans 80
CHLORINE DIOXIDE....cevveeceencearacanaans 79
CHLORINE HEPTOXIDE......ceveiemncacennnne 82
CHLORINE MONOFLUORIDE.....ccevuveeennans 73
CHLORINE MONOXIDE......ovvtinecannoennene 81
CHLORINE PENTAFLUORIDE.......cccvveeenne 76
CHLORINE TRIFLUORIDE.....ccvveeennnnnnnn 75
CHLOROSULFONIC ACID.....ceervrancccnnnns 77
CHROMIUM. ... eiiiieiiiiniancteecenannn 86
CHROMIUM CARBONYL...-vverueeeennancennns 87
CHROMIUM OXYCHLORIDE.....ceeveecnoccanns 88
COBALT..cceneannecacencncananccncancnnan 83
COBALT CHLORIDE.....cceeveeencnnnaccanss 84
COBALT NITROSYL TRICARBONYL.....eucov.w- 85
COLUMBIUM FLUORIDE.....cccceerencancanss 67
COPPER...ccvviecnrecescnrascsnanessanans 9%
COPPER IODIDE.....cceerenneeannnncencnen 98
CUPRIC CHLORIDE.....cviveirinnnennnnanns 97
CUPROUS BROMIDE.....cvcvrevevrenencnenes 95
CUPROUS CHLORIDE....ccvnvrennennnnnncans 96
CYANOGEN. . .cicernenreiinenennannncanes 63
CYANOGEN BROMIDE......cvvecinceneonnnnns 54
CYANOGEN CHLORIDE.....ccveevcevennncanse. 55
CYANOGEN FLUORIDE.......cuciecnnnnanannn 56
DECABORANE.......covececnenncnnccnncanas 36
DEUTERIUM.....ccvviincenrannccncnnccncnns 100
DEUTERIUM CYANIDE.......c.cvierucnccnnen 99
DEUTERIUM OXIDE.......ccvevrececcncacennn 101
DEUTERODIBORANE. .. ..ccvcveirveveccccaces 29
DIBORANE. .....ceccervetsannncacaceccanas 31
DIBORANE HYDROBROMIDE.......ccveveaaanns 30
DIBROMOCHLOROFLUOROSILANE....ccveveeun-n 275
DIBROMOSILANE. ... cccvmneninninnnnnnnnns 284
DICHLORODIFLUOROSILANE. ....ccvunrnnnne. 277
DICHLOROSILANE. .. ...ccciuiiiicennanannnns 285
DIFLUOROSILANE. .. ..c.ceceecnnenncancnnss 286
DIGERMANE. .....ccciieeinnnacencncannnns 118
DIIODOSILANE. .. ..ivvcincnrenncaoncanens 287
DISILANE. .. ciiiireririinciianenancacanes 297
DISILANYL CHLORIDE......ccvcecacenannnn 296
DISILOXANE.....ccivinricannareaareannnns 300
EUROPIUM......cccviinrnneranenns [ 102
FERRIC CHLORIDE....cvcecuurececncannsns ..108
FERROUS CHLORIDE......ccccveecennennnnnen 107
FLUORINE. ..ccveetireeeccennanncncncacnns 103
FLUORINE OXIDE....cccevceeecnccecasannns 104
FRANCIUM. ...iiiciiiiiencennconncncconnne 109
GADOLINIUM. ... ..iiiiieenecnnccncnncanans 112
GALLIUM. ciiiiiiiiiiiieencneccesnoennnes 110
GALLIUM TRICHLORIDE...c.ovcvecnncoccnnns 11
GERMANE........cceitiirencnnnccnccnacannns 17
GERMANIUM. ... ciiiiiiieiencncennecannns 113
GERMANIUM BROMIDE........ccvveennnecenen- 114
GERMANIUM CHLORIDE.........cevenencennn. 115
GOLD.ccceceerncecnccasonscnsasanansncans 22
HAFNIUM. oot ie i iieieieeeenaes 137
HEAVY AMMONIA.......cccieniceeennncanans 169
HELIUM-3 . i iieiiiiiiiancananas 135
] I 136
HEXACHLORODISILANE. ..cccvcteveencneannnns 294
HEXACHLORODISILOXANE...ccvveeerncoencen- 299
HEXAFLUORODISILANE.....cccveecueecnnnnnss 295
HYDRAZINE....cciviiieeeennanrecnncecnnens 184
HYDROGEN......ccvevrerenceenecncenanaanes 126
HYDROGEN BROMIDE.......cccvecncnrennnnns 120



HYDROGEN CHLORIDE..c..cevcenncannnnnnnns 122
HYDROGEN CYANIDE....ccovveennennnnnnn. 121
HYDROGEN DISULFIDE.......cvevvuvnennssen 131
HYDROGEN FLUORIDE......cvuvuinnenncanrsen 123
HYDROGEN IODIDE....cccvevenncnnncnnnnen 124
HYDROGEN PEROXIDE.cccerveecrneansnnnnnns 128
HYDROGEN SELENIDE......ciccvenrnncnnannns 132
HYDROGEN SULFIDE...ccvcrecnrnrnncnrannns 129
HYDROGEN TELLURIDE......ccvvvcecancenns .133
HYDROXYLAMINE. ... cceteveernennanacnnnnnn 172
INDIUM. ... iiiietietiieniineconsnnnsanns 144
JODINE....civveeeranecenncananncanananss 143
IODINE HEPTAFLUORIDE.......cvveveeencens 142
IODOSILANE. .. ...cveeernoancnnccannannaas 291
IRIDIUM. .. eiiiiiiieieiieeanencencnnans 145
IRON. .. ciiiiiiieiteeeeeiecincareccnnnns 105
IRON PENTACARBONYL....cvvveinnrnnnnnnn. 106
KRYPTON. ...ivivieeeeccncnnccencecnnnnns 152
LANTHANUM. .. .. eieaiiiiiiiiaennannnes 153
= 227
LEAD BROMIDE....c.ceeecenccencannannncns 228
LEAD CHLORIDE....cecevcrenncnnancnnances 229
LEAD FLUORIDE....ccceecvnnncncnncnrnnces 230
LEAD IODIDE...ccceeececcnnecnrcecncnnnnns 231
LEAD OXIDE....ccvcicecerecenncncanennnns 232
LEAD SULFIDE..cccceecuricaareccnccecnennn 233
LITHIUM. c i ieiniiiee i i i ie et ienanees 154
LITHIUM BROMIDE.....cccvevirecncnennnans 155
LITHIUM CHLORIDE.....cccervrennncencnens 156
LITHIUM FLUORIDE.....c.cvivurerncncnannns 157
LITHIUM IODIDE...ccvevrennrnnnnnnnnnnenns 158
LUTETIUM. . et ieeiirienieinnnencanncnanns 159
MAGNESIUM. ... ...coieeecncannrnnencnnnnns 160
MAGNESIUM CHLORIDE......cceveenniennnns 161
MAGNESIUM OXIDE......cvcieinrerannnennnn 162
MANGANESE ... .cvvuvrnennnncnnennenennnn 163
MANGANESE CHLORIDE........cceecenecannnn 164
MERCURIC BROMIDE....covuvreenncenancnnns 139
MERCURIC CHLORIDE....... Veecsencenaanans 140
MERCURIC IODIDE...ccccviiecncnancncnnnes 141
MERCURY....oiiiiiienennceancnnnnnnnnees 138
MOLYBDENUM. . ..iceerennennnecennnnnnanane 165
MOLYBDENUM FLUORIDE.......c.cveveenenees 166
MOLYBDENUM OXIDE....civenvreunrennnennss 167
MONOBROMOSILANE. .cccivveitrennranncannns 288
MONOCHLOROSILANE. e eecvenincnencanceaanss 289
MONOFLUOROSILANE. .. cccvrinenreeannenanss 290
NEODYMIUM. .. ...ciciciraniinencnennnnnnns 200
NEON......ciiiiniiriereriarincanancnaans 201
NEPTUNIUM. ..cireriiieraiiiitennancnnans 205
NICKEL....vivveeeneencnnncennnannannnnas 202
NICKEL CARBONYL.....cccvrnnunencnacnnnns 203
NICKEL FLUORIDE....cccevvenvncnnannnnnns 204
NIOBIUM.....iiiiiieieiiiiieincnnncennans 199
NITRIC ACID....ceveennrcirnrnnnncnaannan 125
NITRIC OXIDE.ueeceeececenennnncnnccannans 178
NITROGEN.....cucerreeecerencncncnennnnns 182
NITROGEN DIOXIDE..ceceeeeeneecnncccaanen 181
NITROGEN PENTOXIDE...cccceveeeccccacacns 190
NITROGEN TETRAOXIDE....cceveenuacnacanens 189
NITROGEN TRICHLORIDE.....ccucecenencanens 168
NITROGEN TRIFLUORIDE......ccvcvenecnnens 170
NITROGEN TRIOXIDE...eceecieieeenncnnanes 188
NITROSYL CHLORIDE.....cicveevnrnncnnnn. 179
NITROSYL FLUORIDE.....cccvriveennnnnnane 180
NITROUS OXIDE....ceeveeeerennnnncenannns 187
OCTACHLOROTRISILANE......covvvvrenecnnns 301
OSMIUM. .. .eiiriiieteernecnnerennannennes 208
OSMIUM OXIDE PENTAFLUORIDE.............. 209
OSMIUM TETROXIDE - WHITE................ 211
OSMIUM TETROXIDE - YELLOW............... 210
OXYGEN....ovvneeennencenansnnnnennonnnes 206
OZONE......cveencnceccncencnsncaananennn 207
PALLADIUM. . vvviveecenececnncncnccncnasns 234
PENTABORANE....cvveecoccnccccocncncannns 34
PERCHLORIC ACID..veeeecnncnneoncnnccenas 78
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PERCHLORYL FLUORIDE.....ceccavenececeans 74

PHOSGENE....cenveieeeereecnreeaneanannns 50
PHOSPHINE...ccvvreerereenncnncceeccnnans 217
PHOSPHONIUM BROMIDE......cccvecevenennnnn 218
PHOSPHONIUM CHLORIDE.....ceccacucncenccns 219
PHOSPHONIUM IODIDE.....ccceveecucanennnne 220
PHOSPHORUS - WHITE....ccceccteecaaannnne 212
PHOSPHORUS DICHLORIDE TRIFLUORIDE....... 214
PHOSPHORUS OXYCHLORIDE..cccovcvcaenenans 221
PHOSPHORUS PENTACHLORIDE........ccc0ven-s 216
PHOSPHORUS PENTASULFIDE.........vceeeees 226
PHOSPHORUS PENTOXIDE......cecvucuneeeans 225
PHOSPHORUS THIOBROMIDE......ccvevcacanes 222
PHOSPHORUS THIOCHLORIDE......cvcececanns 223
PHOSPHORUS TRIBROMIDE.......cccceeneanns 213
PHOSPHORUS TRICHLORIDE.....ccevcveeecnen 215
PHOSPHORUS TRIOXIDE.....cccecuerecananns 224
PLATINUM. ... . .iiiiiiiteneencnceannns 236
POLONIUM. . ... cieiieiacaeiiananeaanns 235
POTASSIUM. . ccneieiiiiiiceectcnnnennnnns 146
POTASSIUM BROMIDE....cccvevearnnennnnens 147
POTASSIUM CHLORIDE......cveevencncenaens 148
POTASSIUM FLUORIDE....cccevecnvcanccccns 149
POTASSIUM HYDROXIDE....ccceevevecncoanen 151
POTASSIUM IODIDE...cccceececcccncnnncanne 150
RADIUM. .. iieariereececnrttnnccccnnnns 237
RADON. . ciiiiiiiicirenceencesscsacocanens 246
RHENIUM. ... cieetiereiciereicnincenenes 243
RHENIUM HEPTOXIDE.....ccvecevunrnecenees 244
RHODIUM. ... eeeeerarencecnncncecennees 245
RUBIDIUM. ... .ccvrneerncecnecncncenanas 238
RUBIDIUM BROMIDE.....ccvcvcveenenncnnnne 239
RUBIDIUM CHLORIDE...eceereceecncncennnns 240
RUBIDIUM FLUORIDE......cccuvieiencnnen. 241
RUBIDIUM IODIDE.....ccovuecnrnecncnnnnne- 242
RUTHENIUM. ... ciiiiieitrteiaenenccncens 247
RUTHENIUM PENTAFLUORIDE........cceveeen. 248
SAMARIUM. . ... ieiiiciernecntaenenncnnaas 305
SCANDIUM. . ....iiiieeeerentnseenecncnnens 266
SELENIUM. .. cuveeieenerennnracencncnnees 267
SELENIUM DIOXIDE....cccevuecaceecnnncenn 2N
SELENIUM HEXAFLUORIDE......ccceeeueneennn 269
SELENIUM OXYCHLORIDE.....cccevereneacene 270
SELENIUM TETRACHLORIDE......ccevevaurene 268
SILANE. .. ieiiiennecenececetenccconnnes 292
SILICON....civereececncnsecnncncaconnes 272
SILICON DIOXIDE.....cccevencnncnocannces 293
SILICON TETRACHLORIDE....cc.cviireenennen 279
SILICON TETRAFLUORIDE........cevuvennnnn 280
SILVER. .. ieiieniienerencetonnncacnnnns 1
SILVER CHLORIDE.......ccovurernvecnnnnns 2
SILVER IODIDE......ceveecnrnreenenncncane 3
SODIUM. ......iviiiiiavenrancsnneencnnans 191
SODIUM BROMIDE......ccievecenennccncnnnn 192
SODIUM CHLORIDE.....ccvcerucerrececeenns 194
SODIUM CYANIDE......cvcvevecnannnncccennn 193
SODIUM FLUORIDE....cvuvevnerancncacecans 195
SODIUM HYDROXIDE.....eeevvvreeaneecennnn 197
SODIUM IODIDE.....cvcveenne. tecacesscane 196
SODIUM SULFATE.....c.ceencecnacnccnccnnnn 198
STANNIC BROMIDE......cceeencnerecncnnan. 307
STANNIC CHLORIDE.....cccceeccnecacacncnas 309
STANNIC HYDRIDE.....cccuncncnrecnacnnn. 310
STANNIC IODIDE.......ccc.... reesescenann 311
STANNOUS CHLORIDE.....ccececncenccncnens 308
STIBINE. . eivieiieniececrencancenacenanes 263
STRONTIUM. o iiiieiiiiiiccenncnacccconan 312
STRONTIUM OXIDE.....c.vcececnnennacnnnns 313
SULFAMIC ACID...cvicieicnecenineacennans 134
SULFUR. .. ieerncenenenccncecnccacannaans 249
SULFUR DIOXIDE.....eccucececnceacncenneas 255
SULFUR HEXAFLUORIDE......... teeerccscaes 251
SULFUR MONOCHLORIDE.....ccecueruceennenn 258
SULFUR TETRAFLUORIDE....cccceeencnvannen 250
SULFUR TRIOXIDE....ececeececncceacacanes 257
SULFURIC ACID..cvcvececrencnncacacens ...130



SULFUROUS OXYFLUORIDE.......ccevuvennnn. 254

SULFURYL CHLORIDE.....c.cevivenrnnnnnnn. 256
TANTALUM. . ceiiieceeencernnanrnncasnnnnne 314
TECHNETIUM. ccvceernnnrnnrrnncanranencnns 315
TELLURIUM. . oo eceriecnrciiiieecncnecanan. 316
TELLURIUM HEXAFLUORIDE......ccvvvuncsnen 318
TELLURIUM TETRACHLORIDE..........c...... 317
TETRABORANE . .c.cecceevencnceccccasccaaccs 33
TETRAFLUOROHYDRAZINE...... tececccacancan 183
TETRAHYDROPENTABORANE............ P 35
TETRASILANE....ccicueereccncernsencacnns 304
THALLIUM. ... viieceererencncccccancnanees 321
THALLOUS BROMIDE.....c.cvvvnrccencannnns 322
THALLOUS IODIDE.....ccvevcecnncncnroncnns 323
THIONYL BROMIDE.....ccceveerernnneccnnnns 252
THIONYL CHLORIDE...cvcvvrneecnnrennnnnns 253
THIOUREA. .. ceeevcennronccnsncncsannanns 53
THULIUM. ceeecerennnenecncnnnnonns ceneans 324
LD L 306
TITANIUM. .o iiiiiieeiienrenecaencnencnns 319
TITANIUM TETRACHLORIDE......cccvervuveenns 320
TRIBROMOSILANE....cccvvvrevrrnrcnnnrnnns 281
TRICHLORO GERMANE......ccevveeccenccenns 116
TRICHLOROFLUOROSILANE....ccccceennnnnnnn 278
TRICHLOROSILANE. . cceveecencncncccnncanns 282
TRICHLOROTRIFLUORODISILOXANE............ 298
TRIFLUOROBROMOSILANE. .. ...cocecenvacannn 274
TRIFLUOROCHLOROSILANE. .. c.cveeceencnennn 276
TRIFLUOROSILANE. ...civiceenncnnenccnnnen 283
TRIGERMANE....cocceeccccnccnncnccaannnas 119
TRISILANE..... sescsensessancssensanenans 302
TRISILAZANE. ... civrnenernrarannnnancnes 303
TUNGSTEN...cevveerreernnccrsnanneaancens 330
TUNGSTEN FLUORIDE......cccevevrvnnnrnnnn. 331
URANIUM. ... irieiitieiciiiceceecnnnes 325
URANIUM FLUORIDE......cccvvivrinnennnnnn. 326
L 52
VANADIUM. ...ciiinneieencernnncnnnnnnnns 327
VANADIUM OXYTRICHLORIDE........cvuuennen 329
VANADIUM TETRACHLORIDE.......ccevveennns 328
WATER..cveeenrerceceanannee tereernenenan 127
XENON. . .eoeruirerereecaccncaconcennnanns 332
YTTERBIUM...civerariieinenernenanecennns 333
YTTRIUM. cceeeiiereniececencncccnnccnnnne 334
ZINC.eoroeeiereececncnacnnns tescssersanes 335
ZINC CHLORIDE......cc-..... teecerencacas 336
ZINC FLUORIDE.....cccce.... cesescesenaas 337
ZINC OXIDE..c.eeveenncoacnccocccncacccnn 338
ZINC SULFATE..ccvenveneccnccenccncncanns 339
ZIRCONIUM. ... ceeeennencennncacnnacanans 340
ZIRCONIUM BROMIDE....ccccerenrncecnnnns 341
ZIRCONIUM CHLORIDE......... ceceveneeana- 342
ZIRCONIUM IODIDE........... ctececaeeaana 343
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Appendix H

Computer Program for Thermodynamic Properties

A computer program for calculation of thermodynamic properties using the Peng-Robinson equation of state
is available for a nominal fee (Carl L. Yaws, Box 10053, Lamar University, Beaumont, TX 77710, phone/FAX
409-880-8787). The computer program is executable and complete with data files. The program calculates
thermodynamic properties at pressures and temperatures that are input by the user. Representative results are shown
below:

COMPOUND: 1534 N2 NITROGEN

reference state: datum of ideal gas @ 77 F (25 C)

P T z v H S
psia F ft~3/1b  BTU/1lb BTU/1b F
500.0 =300.00 0.152 0.019 =-174.07 -0.892
500.0 0.00 0.970 0.342 -24.31 -0.297
500.0 100.00 0.993 0.426 2.22 -0.245
500.0 200.00 1.003 0.507 28.21 -0.202
500.0 300.00 1.008 0.587 53.98 -0.166
500.0 400.00 1.010 0.666 79.70 -0.134
500.0 500.00 1.012 0.744 105.49 -0.106
500.0 1000.00 1.011 1.131  237.14 0.004
3000.0 =-300.00 0.855 0.017 =-169.89 -0.917
3000.0 0.00 0.988 0.058 =-41.19 -0.456
3000.0 100.00 1.040 0.074 -8.86 -0.392
3000.0 200.00 1.065 0.090 20.95 -0.343
3000.0 300.00 1.076 0.104 49.45 -0.303
3000.0 400.00 1.080 0.119 77.22 -0.268
3000.0 500.00 1.081 0.132 104.59 -0.238
3000.0 1000.00 1.068 0.199  240.67 -0.124
10000.0  =300.00 2.636 0.016 =-154.48 -0.956
10000.0 0.00 1.507 0.027 =-43.69 -0.562
10000.0 100.00 1.444 0.031 -10.25 -0.496
10000.0 200.00 1.402 0.035 21.55 -0.444
10000.0 300.00 1.369 0.040 52.13 -0.401
10000.0 400.00 1.342 0.044 81.84 -0.364
10000.0 500.00 1.318 0.048 110.95 -0.332
10000.0  1000.00 1.234 0.069 253.15 -0.212
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