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PREFACE 

The assembly of the table of values of heats of formation in the section on Thermochemistry in 

volume V of the International Critical Tables, compiled by F. R. Bichowsky under the editorship 

of Edward W. Washburn and published in 1929 (McGraw-Hill Book Co., New York, N. Y.), was the 

fh’st attempt ever made to collate all the published data involving heats of reaction and to prepare 

therefrom a self-consistent table of selected values of the heats of formation of the chemical substances. 

These tables were revised and extended by F. R. Bichowsky and F. D. Rossini and published in book 

form in 1936 (Reinlrold Publishing Corp., New York, N. Y.) under the title “Thermochemistry 

of the Chemical Substances,” and constituted the “assembly of a self-consistent table of ‘best’ values 

for the heats of formation of the chemical substances (except carbon compounds containing more than 

two carbon atoms), including heats of transition, fusion, and vaporization.” However, it became 

obwous that the continued maintenance of a complete thermochemical table is a work too great to be 

carried on individual shoulders through part-time work as an “extracurricular” activity. 

In 1940, the National Bureau of Standards assigned one investigator, D. D. Wagman, to work 

with F. D. Rossini on the maintenance of tables of thermo chemical and chemical thermodjmamic data. 

World War II interrupted the work. In 1946, an additional investigator, E. J. Blau, was assigned. In 

1947, additional financial support for the work was received from the Office of Naval Research of the 

United States Department of the Navy, and two additional investigators, W. H. Evans and S. Levine, 

joined in the work. In 1948, E. J. Blau left to resume graduate school work and his place was taken 

by I. Jaffe. After the completion of these tables in June 1950, F. D. Rossini resigned from the National 

Bureau of Standards to accept a position at the Carnegie Institute of Technology, Pittsburgh, Pa. The 

project is now being carried on at the Bureau under the direction of D. D. Wagman. 

Beginning as of March 31, 1947, and ending as of March 31, 1950, the tables were issued quarterly 

as prepared, in loose-leaf form, \vithout references, one set to each laboratory in industry, educational 

institutions, and other organizations having need of and requesting the data. The number of sets so 

distributed in loose-leaf form as of March 31, 1950, was about 1,700. 

The present volume includes all the tables of Series I and II issued in loose-leaf form plus all the 

references, which were not previously issued. 

Grateful acknowledgment is made to Edmimd J. Blau for his early work on the tables, and to Alberta 

L. Kelvie, Marie T. Lynch, Helen Marion Flanagan, Rita M. Braun, Corinne R. DeCelles, Agnes C. 

Fahl, and others of the staff of the American Petroleum Institute Research Project 44, for assistance 

in the editorial work on the book. 
The authors vdU greatly appreciate receiving comments regarding errors that have escaped 

attention. 

A. V. Astin, Acting Director. 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES 

By Frederick D. Rossini, Donald D. Wagman, William H. Evans, Samuel Levine, and 

Irving Jaffe 

I. INTRODUCTION 

Unit of Energy and Fundamental Constants 

All the values of energy given in these tables 
are expressed, insofar as possible, in terms of the 
thermochemical calorie, now defined in terms of 
the absolute joule, but formerly defined in terms 
of the international electrical joule, the relations 
being such as to keep unchanged, in the transition 
from the international to the absolute joule, the 
amount of energy represented by the calorie. 
These relations, and the values of the fundamental 
constants used in this work, follow : 

1 atm=l,013,250 dynes/cm^; definition; atm = 
standard atmosphere. 

1 mm Hg (pressure) = (1/760) atm = 1333.2237 
dynes/cm^; definition; mm Hg (pressure) = 
standard millimeter mercury. 

1 abs joule = 0.999835 ±0.000052 int. joule; 
abs = absolute; int. = international. 

1 cal = 4.1840 abs joule = 4.1833 int. joule; defi¬ 
nition; cal = thermochemical calorie. 

7’o°c = 273.160±0.010 °K; absolute temperature 
of the ice point, 0°C. 

7?=8.31439 ±0.00034 abs joule/deg mole = 
1.98719 ±0.00008 cal/deg mole = 82.0567 ±0.0034 
cm® atm/deg mole; R=gas constant per mole. 

F=96485.30 ± 10.0 abs coul/g-equiv, or abs 
joule/abs volt g-equiv, =96501.2± 10.0 int. coul/g- 
equiv, or int. joule/int. volt g-equiv, = 23060.5 ± 
2.4 cal/abs volt g-equiv = 23068.1 ±2.4 cal/int. 
volt g-equiv; F = Faraday constant. 

^ = A^c= 11.9600 ±0.0036 abs joule cm/mole = 
2.85851 ±0.0009 cal cm/mole; Z = constant relat¬ 
ing wave number, v, and energy per mole, E, in the 
relation (^E)=Nhc (Av)=Z (Av). 

(Z/.ff) = (Ac/^) =C2 = 1.43847±0.00045 cm deg; 
C2=second radiation constant. 

The reader is referred to Mueller and Rossini-1 ® 
for a discussion of the calorie and the joule, and 
to Rossini-29 for a discussion of the relations 
among the fundamental constants. In connection 
with the Faraday constant, the value given above 
is that which was generally accepted as “best” 

until last year, when new calculations and data in¬ 
dicated that a higher value was better. However, 
it was necessary, for preservation of the internal 
consistency of the present tables, to use the same 
value throughout. 

Scale of Temperature 

The values of temperature given in these tables 
conform to the International Temperature Scale 
of 1948 (see Stimson-1). 

Definition of Symbols 

The symbols used in these tables are defined as 
follows: P=pressure; F = volume; 7’ = absolute 
temperature; /i=energy, internal or intrinsic; 
*S' = entropy; 77 = A-i-FT" = heat content (or en¬ 
thalpy) ; F=E+PV—7'S=H—7\S=free energy; 
A'=equilibrium constant; 6'p= (777/(/7’)p=heat 
capacity at constant pressure. 

Circular superscript, °, denotes the standard 
state (thermodynamic standard reference state). 

Numeral subscript, as 298-i6 or ,,, denotes the abso¬ 
lute temperature in degrees Kelvin. 

iS'° = the entropy of the given substance in the 
standard state at the indicated temperature, omit¬ 
ting nuclear contributions, as isotopic mixing, nu¬ 
clear spins, etc., which contributions cancel out in 
all reactions of practical importance. 

A denotes the increment of a given property for 
a given process or reaction, taken as the value for 
the final state (sum of products) less that for the 
initial state (sum of reactants). 

aH, aF, aS, ACp = the increment in heat con¬ 
tent, free energy, entropy, and heat capacity, re¬ 
spectively, for the given process or reaction, with 
each substance in a specified thermodynamic state. 

A=the equilibrium constant for a given process 
or reaction, defined as the proper quotient of ac¬ 
tivities (a), of the substances involved in the re¬ 
action, at thermodynamic equilibrium at the given 
tempei’ature, pressure, etc. For example, for the 
reaction 

bB + cC = >n M -f nN 

a dash after a name in the tex 
f) the Tables of Specific References (Parts I\' am 

V) refer to the General List of References, Part VI. 

with each of the reactants and products at equi¬ 
librium. 
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The equilibrium constant for a given process or 
reaction is related to the standard change in free 
energy for that process or reaction by the relation : 

logio K=-aF°/{2M2585ET). 

A///° = the standard heat of formation, which 
is the increment in heat content associated with 
the reaction of forming the given compound from 
its elements, with each substance in its standard 
state at the given temperature. 

A/^/° = the standarii free energy of formation, 
which is the increment in free energy associated 
with the reaction of forming the given compound 
from its elements, with each substance in its stand¬ 
ard state at the given temperature. 

login Kf = th.e logarithm (to the base 10) of the 
equilibrium constant of formation, for the reac¬ 
tion of forming 1 mole of the given compound 
from its elements, with each substance in its stand¬ 
ard state at the given temperature. The equilib¬ 
rium constant of formation is related to the 
standard free energy of formation, per mole, by 
the relation: 

log ^oKf= -AFf°/{2.8QQ585RT). 

Abbreviations Regarding Physical States 

The physical state of each substance is indicated 
as gaseous (g), liquid (liq), crystalline (c), glass 
(gls), amorphous (amorp), colloidal (coll), or in 
aqueous (aq) or other solution. The composition 
of a solution is indicated by the number of moles of 
solvent associated with 1 mole of the substance 
(solute). When the concentration is not specified, 
the solution is understood to be “dilute”. 

Standard States 

The standard states used in these tables follow 
the conventions of Lewis and Randall and are de¬ 
fined as follows: 

The standard state for a pure solid or liquid 
at 25° C is normally taken as the pure substance 
in its thermodynamically stable modification at a 
pressure of one atmosphere at 25° C (exceptions 
will be clearly indicated) ; 

The standard state for a gas at any tempera¬ 
ture is taken as the hypothetical reference state 
of unit fugacity (1 atmosphere) at the given 
temperature, in which state the heat content 
(enthalpy) is the same as that of the real gas at 
zero pressure at the same temperature; 

The standard state for a solute in aqueous so¬ 
lution is taken as the hypothetical ideal state of 
unit molality (indicated as “hyp. m= 1”), in which 
state the partial molal heat content (enthalpy) 
and heat capacity (also the partial molal volume) 
of the solute are the same as those in the infinitely 
dilute solution. 

For further description of these standard states, 

the reader is refenecl to Lewis and RandalI-7 and 
Rossini-29, 

Conventions Regarding Reference States 

The values for the heats of formation of sub¬ 
stances in aqueous or other solution represent 
values of the apparent molal heat content, rather 
than the partial molal heat content at the given 
concentration. At infinite dilution, the apparent 
molal heat content and the apparent molal heat 
capacity are the same as the partial molal heat 
content and the partial molal heat capacity, 
respectively. 

The values of the chemical thermodynamic 
properties tabulated for individual ions in aqueous 
solution are based on the convention that the 
values of A///°, AFf°, S° and Cp° for (aq, hyp. 
m = l) are zero. The values of the quantities 
AHf°, AFf°, and Cp° for a strong electrolyte in 
aqueous solution, in the standard state, are equal 
to the sums of these values for the appropriate 
kinds and number of individual ions assumed to 
constitute the undissociated molecule of the given 
electrolyte. 

In connection with the reference states for 
aqueous ions, it is to be noted that this book follows 
Latimer-1 in assigning for (aq) the value zero 
for S° rather than for ASf°. For a discussion of 
the possible advantages of assigning the value 
zero to AiSf° for H+ (aq), the reader is referred 
to Rossini-29. 

Properties Given in the Tables of Series I 

The tables of Series I give the following in¬ 
formation, as known, in the order of columns, left 
to right: 

1. The molecular formula of the given sub¬ 
stance. 

2. Information, as necessary, to complete the 
description of the given substance, such as the 
name of a particular crystalline form, or the name 
of the sohent if the substance is in solution and 
the solvent is other than water, or the isomeric 
name if the substance is one of a number of 
isomers, etc. 

3. The physical state of the given substance. 
4. The value of A/7/°, the standard heat of 

formation of the given substance from its ele¬ 
ments, at 0°K. 

5. The value of AHf°, the standard heat of 
formation of the given substance from its ele¬ 
ments, at the reference temperature, 298.16°K 
(25°C). 

6. The value of aF/°, the standard free energy 
of formation of the given substance from its ele¬ 
ments, at the reference temperature, 298.16°K 
(25°C). 

7. The value of logi,A/, the logarithm of the 
equilibrium constant for the reaction of forming 
the given substance from its elements, at the ref¬ 
erence temperature, 298.16°K (25°C). 
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8. The value of S°, the entropy of the <;iven 
substance in its thennodynainic standard state, at 
the reference temperature, 298.16°K (25°C). 

9. The value of Cp°, the heat capacity of the 
given substance in its thermodynamic standard 
state, at the reference temperature, 298.16°K 

(25°C). 

Properties Given in the Tables of Series II 

The tables of Series II give the following in- 
foimation, as known, in the order of columns, left 

to right: 
1. The molecular formula of the given sub¬ 

stance. 
2. Information, as necessary, to complete the 

description of the given substance. 
3. The name of the process, as transition, fusion, 

vaporization, or sublimation, to which the tabu¬ 
lated thermodynamic properties apply. 

4. The initial and final states for the given 
process. 

5. The pressure. 
6. The temperature, °K and °C. 
7. The value of the inci*ement in heat con¬ 

tent associated with the given process. 
8. The value of A<S', the increment in entropy 

associated with the given process. 
9. The value of At7p, the heat capacity of the 

given substance in the final state less that in the 
initial state. 

It is to be noted that when the pressure is 1 
atm the values of temperature given for the 
process of vaporization correspond to values of the 
normal boiling point. Values of the temperature 
of the liquid-vapor equilibrium at other pressures 
may also be given. 

The values of the temperature of the solid- 
liquid equilibrium correspond to values of the 
freezing (or melting) ])oint of the given sub¬ 
stance. When the same values of both tempera¬ 
ture and pressure are given for the solid-liquid 
and the liquid-gas or solid-gas equilibrium, the 
given values of temperature and pxessure aie those 
of the so-called triple point, at which the solid, 
liquid, and gaseous phases of the given substance 
are in thermodynamic equilibrium. 

Internal Consistency 

The tables of values in this volume are in¬ 
ternally consistent in the sense that all the known 
physical and thermodynamic relations existing be¬ 
tween different properties for a given substance, or 
the same property for different substances, are 
satisfied by the tabulated values of the properties. 
For example, the value of any thermodynamic 
property for a reaction must come out the same 
regardless of the path chosen for the evaluation. 
In particular, the values of A/7, aF", and AxS" for 
the same process or reaction must satisfy the well- 
known thermodynamic relation involving these 
l^roj^erties and the temperature. 

It is realized that new data will have become 
available on certain conqmunds after the selection 
of values tor them was made for these tables. In 
such cases, it was not always {)ossible to change the 
selected value to conform to the new information 
because of the necessity of maintaining the in¬ 
ternal consistency of the tables. However, read¬ 
ers encountering such cases can of course rearrange 
their own particular calculations to take ad¬ 
vantage of the new information. 

Uncertainties 

Following Bichowsky and Rossini-1, all the 
values given in these tables have been calculated 
from original experimental data using consistent 
values for all subsidiai-y quantities. Heats of re¬ 
action, of dilution, of solution, of neutralization, 
etc., may be calculated from the appropriate tabu¬ 
lated values with an accuracy as good as is known. 
The number of significant figures in any one value 
in the table does not indicate the absolute accuracy 
of that value. The uncertainty in any value will 
be greater than that of the least accurate determi¬ 
nation in the total chain of reactions used to cal¬ 
culate the value. More definite information re¬ 
garding the uncertainty to be attached to any 
given tabulated value may be obtained by exami¬ 
nation of the material in the cited refereiices. 

Methods of Calculation 

The methods of calculation which may be em¬ 
ployed in the utilization of the values of thermo¬ 
dynamic properties given in these tables are quite 
varied. For information regarding the calcula¬ 
tion of values of A// for any process or reaction, 
the reader is referred to pages 12 and 13 of 
Bichowsky and Rossini-1, to Lewis and Ran¬ 
dall-7, and to Rossini-29. For discussion of the 
other thermodynamic properties and their inter¬ 
relations, and for more general methods of ther¬ 
modynamic calculations, including free energies 
and entropies, the reader is referred to the latter 
two references. 

References 

Part VI of this book gives a complete general 
list of references in alplumetical order of the first- 
named author. The references to a given author 
or authors will follow in numerical suborder in 
the list, as Lewis and Randall-1, Lewis and Ran¬ 
dall-2, etc. 

The reader interested in the origin of the value 
of a given j)roi)erty of a given compound, in 
either Series I or Series II, will find in the tables 
of specific references, in Paid IV for Series I and 
in Part V for Series 11, reference to the appro- 
])riate investigators, as Lewis and Randall-3. 
Then the complete reference to the literature is 
obtained from the general list of references in 
Part VI. 



Order of Arrangement of the Chemical Substances 

The substances listed in the tables are arranged 
in a manner similar to that used by Bichowsky 
and Rossini-1, with some modification. The 
chemical elements are arranged in the order shown 
in figure 1 and in table 1, “List of tables and coi'- 

responding elements.” If the elements are taken 
to be arranged in the order, a, b, c, d, e, etc., the 
chemical substances are in the order: a; b, ba; 
c, ca, cb, cba; d, da, db, dba, dc, dca, deb, deba; etc. 
Table 2, “List of elements and corresponding 
tables,” gives the number of the table correspond¬ 
ing to a given element, listed alphabetically. 

Figure 1. Standard order of arrangement of the chemical elements. 
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'I'ablk 1.—l.isl of tables and torrespoiidinij elemoits 

able Element Symbol 
Atomic 
number 

1 Oxygen. . — --- 0 8 
2 Hydrogen. . .. . . — H 1 
3 Helium.. .... .. -- He 2 
4 Neon. .... _ . Ne 10 
5 Argon. _ .. — A 18 
6 Krypton. .. ... Kr 36 
7 Xenon ___ .. Xe 54 
8 Radon.. .- - Rn 86 
9 Fluorine ___ F 9 

10 Chlorine . . .. ... Cl 17 
11 Bromine. ___ — Br 35 
12 Iodine.. . _ __ I 53 
13 Astatine. .. . — — At 85 
14 Sulfur. . .... s 16 
15 Selenium. . . . — Se 34 
16 Tellurium. . - Te 52 
17 Polonium. Po 84 
18 Nitrogen._ N 7 
19 Phosphorus .. . . P 15 
20 Arsenic.. ._ _ _ As 33 
21 Antimony. .. . . Sb 51 
22 Bismuth- _ Bi 83 
23 Carbon. ... . . C 6 
24 Silicon . . . . Si 14 
25 Germanium. Ge 32 
26 Tin __ _ Sn 50 
27 Lead.. Pb 82 
28 Gallium. _ Ga 31 
29 Indium. .. . . In 49 
30 Thallium . . _ . . . T1 81 
31 Zinc. . Zn 30 
32 Cadmium.. Cd 48 
33 Mercury .. Hg 80 
34 Copper . Cu 29 
35 SiWer. Ag 47 
36 Gold_ Au 79 
37 Platinum.. Pt 78 
38 Iridium Ir 77 
39 Osmium_ . . . . Os 76 
40 Rhenium. Re 75 
41 Palladium . . . Pd 46 
42 Rhodium. . . Rh 45 
43 Ruthenium. ... Ru 44 
44 Technetium. ... Tc 43 
45 Nickel - . - . Ni 28 
46 Cobalt ... _ Co 27 
47 Iron Fe 26 
48 Manganese_ . . . ^ Mn 25 

able Element S_\ mbol Atomic 
number 

49 Chromium_ .. ... Cr 24 
50 Molybdenum . __ __ Mo 42 
51 Tungsten_ .. _ W 74 
52 Vanadium.. .. ...... V 23 
53 Columbium (Niobium)__ Cb 41 
54 Tantalum. _ Ta 73 
55 Titanium_ __ .. Ti 22 
56 Zirconium.. _. .. _ Zr 40 
57 Hafnium _ . __ Hf 72 
58 Boron . . ___ B 5 
59 Aluminum.. _ _ A1 13 
60 Scandium__ . . _ Sc 21 
61 Yttrium.. ___ . Y 39 
62 Lutetium___ ... Lu 71 
63 Ytterbium__ _ Yb 70 
64 Thulium. __ __ Tm 69 
65 Erbium. ... Er 68 
66 Holmium Ho 67 
67 Dysprosium. .... Dy 66 
68 Terbium.. . . . Tb 65 
69 Gadolinium.__ . . Gd 64 
70 Europium. _ ... Eu 63 
71 Samarium_ . . . Sm 62 
72 Promethium. ... Pm 61 
73 Neodymium. Nd 60 
74 Praseodymium Pr 59 
75 Cerium . _ ...__ Ce 58 
76 Lanthanum_ La 57 
77 Curium . Cm 96 
78 Americium. Am 95 
79 Plutonium__ Pu 94 
80 Neptunium __ .. ._ Np 93 
81 Uranium . _ U 92 
82 Protactinium _ . Pa 91 
83 Thorium. _ _ . Th 90 
84 Actinium . .... Ac 89 
85 Beryllium.. ... ... Be 4 
86 Magnesium.. .. . .. Mg 12 
87 Calcium . _ ... Ca 20 
88 Strontium _. . . Sr 38 
89 Barium. Ba 56 
90 Radium_ _ Ra 88 
91 Lithium _. . . _ Li 3 
92 Sodium.. Na 11 
93 Potassium . .. __ K 19 
94 Rubidium . Rb 37 
95 Cesium.. Cs 55 
96 Francium _ . Fa 87 
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Table 2.—List of elements and corresponding tables 

Element Table Symbol 
Atomic 
number 

Actinium 84 Ac 89 
Aluminum. _ 59 A1 13 
Americium. _ . . . . 78 Am 95 
Antimony. ... . .. 21 Sb 51 
Argon ... . . . . 5 A 18 
Arsenic . . 20 As 33 
Astatine ... . . __ 13 At 85 
Barium. . . _ ... 89 Ba 56 
Beryllium.. . . 85 Be 4 
Bismuth . . ... 22 Bi 83 
Boron .. . . . . 58 B 5 
Bromine. . . . __ 11 Br 35 
Cadmium. ... . . 32 Cd 48 
Calcium. . . 87 Ca 20 
Carbon .. ... 23 C 6 
Cerium . . __ 75 Ce 58 
Cesium. 95 Cs 55 
Chlorine __ 10 Cl 17 
Chromium.. . ... 49 Cr 24 
Cobalt__ 46 Co 27 
CoJumbium (Niobium) . . 53 Cb 41 
Copper. . . . 34 Cu 29 
Curium 77 Cm 96 
Dysprosium . . _ 67 Dy 66 
Erbium. . 65 Er 68 
Europium . . . . 70 Eu 63 
Fluorine . ... 9 F 9 
Francium. .. 96 Fa 87 
Gadolinium 69 Gd 64 
Gallium ... 28 Ga 31 
Germanium . _ 25 Ge 32 
Gold_ 36 Au 79 
Hafnium.. . . _ 57 Hf 72 
Helium. . . 3 He 2 
Holmium .... 66 Ho 67 
Hydrogen 2 H 1 
Indium ... 29 In 49 
Iodine. __ 12 I 53 
Iridium . . .... 38 Ir 77 
Iron. . . 47 Fe 26 
Krypton.. 6 Kr 36 
Lanthanum . 76 La 57 
Lead. 27 Pb 82 
Lithium. . . . 91 Li 3 
Lutetium __ ... .. 62 Lu 71 
Magnesium. . . . 86 Mg 12 
Manganese 48 Mn 25 
Mercury 33 Hg 80 

Element Table Symbol Atomic 
number 

Molybdenum. . . __ 50 Mo 42 
Neodymium . ... 73 Nd 60 
Neon . . .. . 4 Ne 10 
Neptunium . ... 80 Np 93 
Nickel 45 Ni 28 
Nitrogen. ... 18 N 7 
Osmium. 39 Os 76 
Oxygen- - 1 0 8 
Palladium.. ._ ... 41 Pd 46 
Phosphorus . 19 P 15 
Platinum 37 Pt 78 
Plutonium 79 Pu 94 
Polonium 17 Po 84 
Potassium.. 93 K 19 
Praseodymium . . 74 Pr 59 
Promethium. . . . 72 Pm 61 
Protactinium . 82 Pa 91 
Radium.. . . . . 90 Ra 88 
Radon . . . 8 Rn 86 
Rhenium 40 Re 75 
Rhodium 42 Rh 45 
Rubidium. 94 Rb 37 
Ruthenium ... 43 Ru 44 
Samarium.. . . . 71 Sm 62 
Scandium. ... 60 Sc 21 
Selenium.. . . 15 Se 34 
Silicon. .. _ 24 Si 14 
Silver. . ... 35 Ag 47 
Sodium ... 92 Na 11 
Strontium . . 88 Sr 38 
Sulfur. . . . 14 S 16 
Tantalum 54 Ta 73 
Technetium _ 44 Tc 43 
Tellurium 16 Te 52 
Terbium 68 Tb 65 
Thallium 30 T1 81 
Thorium . . . 83 Th 90 
Thulium . . 64 Tm 69 
Tin_ 26 Sn 50 
Titanium. _ 55 Ti 22 
Tungsten .. .. . . 51 W 74 
Uranium. 81 U 92 
Vanadium . . 52 V 23 
Xenon . . . . 7 Xe 54 
Ytterbium.. 63 Yb 70 
Yttrium . . . . . 61 Y 39 
Zinc - 31 Zn 30 
Zirconium. ___ . 56 Zr 40 
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11. TABLES OF SELECTED VALUES OF PROPERTIES 

OF SERIES I: 

Heat of Formation at 25°C 

Free Energy of Formation at 25°C 

Entropy at 25 °C 

Heat Capacity at 25°C 

Logarithm of the Equihbrium Constant of Formation at 25°C 

Heat of Formation at 0°K 

I 
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III. TABLES OF SELECTED VALUES OF PROPERTIES 
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Heat, Temperature, and Entropy of 

Transition, Fusion, and Vaporization 
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IV. SPECIFIC REFERENCES FOR THE TABLES OF 

PROPERTIES OF SERIES I 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 1 

SPECIFIC REFERENCES 

Substance 

Fo nnu1 a Description State 

S° 

0 

on + 

o- 

02 

02+ 

O3 

O4 

g 

g 

g 

g 

aq 

g 

g 

aq 

g 

I, 2,3 

5,6,7,8,9,10 

II, 12,13,14 

19,20,21 

22,23,24 

25,26,27 

31,32 

33.34 

15,16,17 

28,29,30 

15,16,17, 
18 

REFERENCES 

1. Knauss and Ballard-1 

2. Herzberg-9 

3. Bichowsky and Rossini-1 

4. Calculated 

5. Moore-1 

6. Edlen-5 

7. Edlen-7 

8. Kruger and Shoupp-1 

9. Cady-4 

10. Robinson-5 

11. Senftleben-1 

12. Born and Gerlach-1 

13. Hanson-2 

14. Vier and Mayer-1 

15. Wagman, Kilpatrick, Taylor, Pitzer, and 

Rossini-1 

16. Johnston and Walker-2 

17. Woolley-1 

18. Trautz and Ader-1 

19. Winkler-1,7,9 

20. Cassuto-1 

21. Washburn and Strachan-l 

22. Tanaka and Takamine-1 

23. Mulliken and Stevens-1 

24. Hagstrum and Tate-1 

25. Kailan and Jahn-1 

26. Mulder and van der Meulen-2 

27. Gunther, Wassmuth, and Schryver-1 

28. -Kelley-24 

29. Shand and Spurr-1 

30. Kassel-3 

31. Fischer and Tropsch-1 

32. Rothmund-1 

33. Lewis-4 

34. Kond rat' ev-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D,C. 

Tabl e 2 

SPECIFIC REFERENCES 

Substance 
ABf° AFf° S° 

Formul a Description State 
‘'P 

H g 1,2,3,4 5,6 5,6 

H+ g 7 

aq 

”2 g 6,8,9,10, 
11,12 

6,8,9,10, 
12 

OH g 13,14,15,16,17,18, 
19,20,21 

5,11,17 5,17 

OH- g 22 

aq 1,23,24 25,26,27 23,28 

H2O water g 8,29,30 5,31,32,11, 
33 

5,31,32,34 

liq 1,8,29 35,36 30,35 

H2O2 g 37 

liq 38,39 

aq 40,41,42 

REFERENCES 

1. Bichowsky and Rossini-1 25. Harned and Hamer-1 

2. Beutler-2 26. Harned and Copsone-1 

3. Beutler and Junger-2 27. Harned and Ov/en-1 

4. Herzberg-9 28. Rossini-6 

5. Calculated 29. Rossini-16 

6. Giauque-2 30. Osborne, Stimson, and Ginnlngs-2 

7. Moore-1 31. Gordon-2 

8. Wagman, Kilpatrick, Taylor, Pitzer, and 32. Wilson, Jr.-l 

Rossini-1 33. Giauque and Ashley-1 

9. Woolley, Scott, and Brickwedde-1 34. Trautz and Ader-1 

10. Davis and Johnston-1 35. Giauque and Stout-1 

11. Zeise-1 36. Kelley-24 

12. Johnston et al-1 37. Maass and Hiebert-l 

13. Bonhoffer and Haber-1 38. Matheson and Maass-1 

14. Bonhoffer and Reichardt-1,2 39. de Forcrand-33 

15. Bates-6 40. Thomsen-16 

16. Tanaka and Koana-1 41. Berthelot-28,61 

17. Johnston and Dawson-1 42. Roth, Grau, and Heichsner-1 

18. Senftleben and Riechemeier-1 

19. Lewis and von Elbe-3 

20. Dwyer and Oldenberg-1 

21. Avramenko and Kondrat*ev-l 

22. Lederle-2 

23. Pitzer-3 

24. Rossini-5 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Tabl e 3 

SPECIFIC REFERENCES 

Substance 
t^f° S° r 0 

Formul a Description State 
Afff° 

He 

He"+ 

g 

9 2,3 

1 1 

REFERENCES 

1. Calculated 

2. Moore-1 

3. Bacher and Goudsmit-l 

Table 4 

Ne 

Ne"+ 

g 

g 2,3 

1 1 

REFERENCES 

1. Calculated 

2. Moore-l 

3. Paul and Polster-l 

Table 5 

A 

A*5H20 

An + 

r>
 

■-
1

 

2 

3 

1 1 

REFERENCES 

1. Calculated 

2. deForcrand-69 

3. Moore-l 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards _ Washington, D.C, 

Table 6 

SPECIFIC REFERENCES 

Substance 

S° c ® 
Formul a Description State 

Kr 

Kr'5H20 

t<r^ + 

g 

c 

g 

2 

3,4,5,6 

1 1 

REFERENCES 

1. Calculated 

2. de Forcrand-69 

3. Boyce-1 

4. de Bruin, Humphreys, and Meggers-1 

5. Humphreys-3 

6. Tate and Sraith-2 

Table 7 

Xe 

Xe'6H2O 

Xe"+ 

9 

c 

g 

3 

4,5,6,7 

1,2 1 

REFERENCES 

1. Calculated 

2. Clusius and Riccoboni-1 

3. de Forcrand-71 

4. Tate and Smith-2 

5. Humphreys and Meggers-1 

6. Humphreys-1 

7. Humphreys-2 

Table 8 

Rn 

Rn'’ + 

g 

g 2,3 

1 1 

REFERENCES 

1. Calculated 

2. Rasmussen-1 

3. Rasmussen-4 
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Washington, D.C. 

Table 9 

SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a 

F 

F" + 

F- 

^2 

F2O 

HF 

HFj" 

(HF), 

Description State 

9 

9 

9 

aq 

9 

9 

9 

aq 

aq 

9 

Affr° 

I, 2,6 

4 

3,7,8 

3,9,14 

II, 15,19 

19,20,21 

9,17,20,22,23,24 

3 

26 

3,4,5 

10 

3 

12,13 

3,5,25 

10 

16,17,18 

3 

3,5 

16,17,18, 
19 

REFERENCES- 

1. von Wartenberg and Taylor-1 

2. Schmitz and Schumacher-2,3,4,5 

3. Calculated 

4. Moore-1 

5. Murphy and Vance-1 

6. Desai- 5 

7. Dukel'skii and Ionov-1 

8. Wu-2 

9. Roth-2 

10. Latimer, Pitzer, and Smith-1 

11. von Wartenberg and Klinkott-1 

12. Kelley-24 

13. Potter-2 

14. Elmore, Hatfield, Mason, and Jones-1 

15. von Wartenberg-8 

16. Thorvaldson and Bailey-1 

17. Roth, Pahlke, Bertram, and Borger-1 

18. Pranschke and Schwiete-1 

19. Ruff and Menzel-1 

20. von Wartenberg and Fitzner-1 

21. von Wartenberg and Schutza-2 

22. Petersen-7 

23. Guntz-1 

24. Roth-25 

25. Herzberg-9 

26. Long, Hildebrand^ and Morrell-1 
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Tab! e 10 

SPECIFIC REFERENCES 

Substance 

AFr°. S° 
Formul a Description State 

Cl g 1,2,3 4,5 4 

Cl" + g 5 

Cl- g 6,7,8,9 

aq 4 10,34 

C12 g 4,11,12 4,12,13 

aq 14,15,16,17 

in CCI4 18 

Cl2'8H20 c 19,20,54 

CI3 g 21 

CIO g 22 

CIO" aq 4 4,23 

C102 g 24,25,26 27 

aq 24 

C102" aq 4 4,28 

CIO3 9 29 

CIO3- aq 4 4 

0104" aq 4 4 

CI2O g 25,30,31,32 33 27 

aq 30,31 

g 34 

HCl g 35,36,37,38 4,12,39,40, 
41 

4,41 

aq 30,37,42,43,44,45, 
46,47,48,49,50,51, 
52 

10,45,51, 
52 

in CCI4 18 

in C-H-OH 
2 5 

53 

HCIO aq 30,31 

HCIO2 aq 45 

HCIO3 aq 30 

HCIO4 liq 55 

aq 55 

HCIO4.H2O c 55,56 

HCIO4.2H2O liq 55 

CIF g 57,58,59 60 60 

CIF3 g 59,61,62 62 62 
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Table 10 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Kuhn-1 43. Berthelot and Louguinine-1 

2. Wohl-2,3 44. Becker and Roth-4 

3. Herzberg-9 45. Pitzer-3 

4. Calculated 46. Roth and Bertrara-2 

5. Moore-1 47. Roth, Borger, and Siemonsen-1 

6. Mitchell and Mayer-1 48. Sturtevant-1,4 

7. McCallum and Mayer-1 49. Slansky-1 

8. Beutler and Levi-1 50. Rossini-4 

9. Dukel'skii and Ionov-1 51. Thorvaldson, Brown, and Peaker-2 

10. Rossini-6 52. Sturtevant-7 

11. Giauque and Powell-1 53. Berthelot-158 

12. Giauque and Overstreet-1 54. Harris-1 

13. Trautz and Ader-2 55. Berthelot-79,80 

14. Thomsen-16 56. Arlman-1 

15. Baker-2 57. Ruff and Laass-1 

16. Berthelot-24 58. Wahrhaftig-1 

17. von Wartenberg and Werth-3 59. Schmitz and Schumacher-4 

18# Noyes and Tuley-1 60. Potter-2 

19. de Forcrand-39 61. Schmitz and Schumacher-3 

20. Roozeboom-2,5 62. Schafer and Wicke-1 

21. Bodenstein and Plaut-1 

22. Finkelnburg and Schuraacher-1 

23. Latimer, Pitzer, and Smith-1 

24. Booth and Bowen-1 

25. Wallace and Goodeve-1 

26. Mayer-4 

27. Kelley-24 

28. Smith, Pitzer, and Latimer-1 

29. Goodeve and Marsh-3 

30. Thomsen-16 

31. Neumann and Muller-2,3 

32. Gunther and V/ekua-l 

33. Yost and Felt-1 

34. Goodeve and Marsh-1 

35. Rossini-9 

36. von Wartenberg and Hanisch-1 

37. Roth and Richter-2 

38. Bichowsky and Rossini-1 

39. Giauque and Wiebe-1 

40. Linnett-2 

41. Gordon and Barnes-1 

42. Vrevskii and Savaritskii-1 
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Table 11 

SPECIFIC REFERENCES 

Substance 

bSf° 
Formul a Description State 

gO 
Cp° 

Br g 1,2,3.4 5 5 

Br'’+ g 6,7,8,9,10 

Br- g 11,12,13,14,15 

aq 5 16 5 17 

Br2 g 18,19,20 5,21,22 5,22 

liq 5,23,38 

aq 24,25,26,27 

in CCI4 26,28 

in CHCI3 26 

in CS2 26 

Br2.IOH2O C 29,30 

aq 31,32,33,34,35 

aq 32 

BrOg- aq 5 5 5 

HBr g 33,36,37,39 5,22 5,22 

aq 33,39,40,41,11 5 17 

HBrOj aq 39 5 

BrCl g 28,43 5,43 5 

in CCI4 28 

- REFERENCES 

1. Brown-4 15. Beutler and Levi-1 

2. Darbyshire-3 16. Jones and Baeckstrom-1 

3. Kuhn-1 17. Rossini-6 

4, DeVries and Rodebush-1 18. Smits and Cannegieter-l 

5. Calculated 19. Berthelot and Ogier-6 

6. Kiess and DeBruin- 1 20. Lewis and Randall-7 

7. Bloch, Bloch, and Lacroute-1 21. Brown-1 

8. Rao and Krishnamurty-l 22. Gordon and Barnes-2 

9. Rao and Krlshnamurty-2 23. Kelley-24 

10. Bacher and Goudsmit-1 24. Berthelot-99 

11. Bichowsky and Rossini-1 25. Thomsen-2 

12. Dukel'skii and Ionov-1 26. Pickerlng-9 

13. Doty and Mayer-1 27. Bray and Connolly-1 

14. Glockler and Calvin-1 28. Blair and Yost- -1 
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Table 11 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

29. Roozeboora-3,5 

30. Taaraann and Krige-1 

31. Berthelot-104 

32. Linhart-1 

33. Roth, Borger, and Siemonsen-1 

34. von Wartenberg and Klinkott-1 

35. Hieber and Woerner-3 

36. Roth and B6rger-2 

37. Roth-17 

38. Latimer and Hoenschel-1 

39. Thomsen-16 

40. Roth and Bertram-2 

41. Harned and Hamer-2 

42. Giauque and Wiebe-2,3 

43. Beeson and Yost-1 
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Tabl e 12 

SPECIFIC REFERENCES 

Substance 

bBr° 
Fo rmu 1 a Description State 

I g 1,2,3,4,5,7 6,8,9 6 

i"+ g 10,11,12 

I" g 13,14,15,16,17 

aq 6 20,21 6 6,18 

I2 g 7 6.7 6 

C 7,19 19 

aq 22,23 

io C5H5 24,25 

in C2H5OH 25 

in (C2Hc,)20 24,25 

in CCI4 24 

in CHCI3 24,25 

in CS2 24,25 

I3- aq 24,26,27,28 29 

10- aq 6 

IO3- aq 6 6 6 

. c 30,31,32,33 

3I2O5.H2O c 30 

HI g 31,34,35,36,37,38 6,37,41 6 

aq 4,31,39,40,42 20,21 18 

HIO aq 43,44 

HIO3 c 30,31,32,33 

aq 31,45 

HIO^—- aq 31 

H2IO6— aq 31 

HsIOc" aq 31 

H4IO6- aq 31 

C 31 

aq 31 

I2O5.HIO3 c 33 

ICl g 46,47,48,49 6,47 6 

in CCI4 50 

ICI3 C 31,49,51 51 

IBr g 52,53,54,55,56,57 6,46 6 

in CCl^ 50 58 

834 



SELECTED VALUES OF CHEMICAL THEBMODYNAMIC PROPERTIES 

National Ekireau of Standards Washington, D.C. 

Tabl e 12 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Brovim-5,6 43. Angelescu and Popescu-1 

2, Perlman and Rollefson-1 44. Skrabal-1 

3. Kuhn-1 45. Skrabal and Buchta-1 

4. Bichowsky and Rossini-1 46. Herzberg-9 

5. Spencer-1 47. McMorris and Yost-2 

6. Calculated 48. Brown and Gibson-1 

7. Giauque-3 49. Berthelot-63 

8. Murphy-1 50. Blair and Yost-1 

9. Zeise-2 51. Nies and Yost-1 

10. Murakawa-1 52. McMorris and Yost-1 

11. Deb-2 53. Badger and Yost-1 

12. Bacher and Goudsmit-1 54. Brown-7 

13. Buchdahl-1 55. Bodenstein and Schmidt-1 

14. Sutton and Mayer-1,2 56. Cordes and Sponer-1 

lb. Dukel'skii and Ionov-1 57. Muller-17 

16. Glockler and Calvin-2 5g. Yost, Anderson, and Skoog-1 

17. Beutler and Levi-1 

18. Rossini-6 

19. Kelley-24 

20. Bates and Vosburgh-3 

21. Gerke-l 

22. Hartley and Campbell-1 

23. Sammet-1 

24. Pickering-9 

25. Waentig-1 

26. Bertram and Roth-1 

27. Shomate-5 

28. Jones and Kaplan-1 

29. Lewis and Randall-7 

30. Moles and Vitoria-1 

31. Thomsen-16 

32. Dltte-4 

33. Berthelot-46 

34. Datta-2 

35. Gunther and V/ekua-1 

36. Bodenstein-1 

37. Murphy-l 

38. Stegmuller-1 

39. Roth-25 

40. Roth, Borger, and Siemonsen-1 

41. Giauque and Wiebe-3 

42. Berthelot-17 
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Tab! e 14 

SPECIFIC REFERENCES 

Substance 
■ S° 

Formul a Description State 
&Bf° 

s g 24 23,3 23,3 

liq 12,10,13,14,15,8,1, 
11 

c 6,7,8,9,10,11,4,12 4 4 

in CS2 5,16,17 

sn+ 
g 23 

s— g 25 

aq 3 26 

$2 g 20,31,21,64,65,66 1,2 2,3 

S2- aq 27,3 

S3" 
aq 27,3 

S4-- aq 27,3 

S6 g 20,21 

^8 g 11,18,19,21,22 

SO g 28,29 28 

SO2 g 30,31 32,36 32,36 

aq 33,34,35,37,31 

S02*> TH2O C 38,39 

S03 g 44,42,43,41,40,47 44 44 

C 48,42,43,49,50 

liq 45,46,40 

SO3- aq 45,51,52,3,34 20 

SO4— aq 45,81,41,82,83,84, 
85,86,87,92 

90, 91 89 88 

^2°3" aq 3,45,55 3 

S^4“~ aq 53,3 54 

S2O5-- aq 31,56,77 

S2O6-- aq 45,3 

S2O7 c 58 

^2°8" aq 59,60 

^3°6" aq 55,3 

S4O6" aq 45,55,3,57 54 

S5O6 " aq 55,3 

HS- aq 67 26 

H2S g 67,31 1,69,70,71 1 

aq 67,45 54 

H2S-6H20 c 68,72,73,74,75 

H2S2 liq 3 

»2S liq 76 

HSO3- aq 45,51,78,52,35 35 

HS04" aq 79 80 

H2SO3 aq 33,34,35,37,31 35 
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Table 14 (Continued) 

SPECIFIC REFERENCES 

Substance 
bBf° tPf° s° r 0 

Fo rmu 1 a Description State 

H2SO4 liq 82,83 95 

aq 45,81,41,82,83,84, 90,91 89 88 

85,86,87,92 

in C2H5OC2H5 93 

H2S04-H20 liq 94 

^2^ 2^4 
aq 3 

aq 45,3 

^2^2^7 liq 45,96,97 

’^2^2°8 
aq 98 

H2S4O6 
aq 3 

5^6 9 99 100,101,3 

SCI4 liq 102,103 

S2CI2 liq 45,61,103,14 103 

S2CI4 liq 103,14 

SOCI2 liq 62,103 62 

SO2CI2 liq 45,62 62 

liq 62 62 

HSO3C1 liq 103 

S2Br2 liq 63 

REFERENCES 

1. Cross-1 15. Iitaka-1 

2. Kelley-24 16. Berthelot-1 

3. Calculated 17. Berthelot-134 

4. Eastman and McGavock-1 18. Taillade-l 

5. Williams, Johnson, and Maass-l 19. Fouretier-1 

6. 3ronsted-4 20. Kelley-22 

7. Tammann-2,3 21. Preuner and Schupp-2 

8. Lewis and Randall- 1 22. Awbery-3 

9. Mondain-Monval-1 23. Moore-l 

10. VVigand-1 24. Goldfinger, Jeunehoraine, and Rosen-1 

11. Neuraann-4 25. Seitz-l 

12. Mondain-Monval-4 26. Kubli-1 

13. Person-1 27. Sabatier-1 

14. Trautz-6 28. Herzberg-9 
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Table 14 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

29. Martin-4 71. Clusius and Frank-1 

30. Eckman and Rossini-1 72. McLauchlan-1 

31. Bichowsky and Rossini-l 73. Scheffer-1,6 

32. Giauque and Stephenson-1 74. Scheffer and Meyer-1,2 

33. Roth and Zeumer-2 75. Schreinemakers-1 

34. Ramstetter and Hantke-1 76. Sabatier-1 

35. Johnstone and Leppla-1 77. Berthelot-94 

36. Cross-2 78. Lindner-1 

37. Stiles and Felsing-1 79. Pitzer-3 

38. Villard-2,10 80. Hamer-1 

39. Roozeboora-5 81. Berthelot-45,139,140 

40. Grau and Roth-2 82. Grau and Roth-1 

41. Roth, Grau, and Meichsner-l 83. Br'6nsted-8 

42. Smits and Schoenmaker-1 84. Lauer and Oda-1 

43. Smits and Schoenmaker-2 85. Lange, Monheim and Robinson-1 

44. Stockmayer, Kavanagh, and Mickley-1 86. Lauer and Oda-2 

45. Thomsen-16 87. Harned and Hamer-3 

46. Giran-3 88. Craig and Vinal-1 

47. Berthelot-66 89. Latimer, Pitzer, and Smith-1 

48. Grau and Roth-1 90. Smith and Mayer-l 

49. Berthelot-6 91. Harned and Owen-1 

50. Berthelot-8 92. Becker and Roth-6 

51. de Forcrand-4 93. Hantzsch-1 

52. Berthelot-92 94. Berthelot-10 

53. Berthelot-40 95. Pickering-5 

54. Latimer-1 96. Miles, Niblock, and Sraith-1 

55. Berthelot-104 97. Auerbach-1 

56. de Forcrand-4 98. Berthelot-62,109 

57. Zimmermann and Latimer-1 99. Yost and Claussen-1 

58. Giran-6 100. Yost-1 

59. Berthelot-62 101. Eucken and Schroder-l 

60. Berthelot-109 102. Trautz-9 

61. Batalin and Shcherbakov-1 103. Ogier-6 

62. Ogier-7 

63. Petersen-6 

64. Randall and Bichowsky-1 

65. Preuner-1 

66. Lewis and Randall-7 

67. Zeumer and Roth-3 

68. Cailletet and Bordet-1 

69. Giauque and Blue-1 

70. Clusius and Frank-4 
! 
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Table 15 

SPECIFIC REFERENCES 

Substance 

tiFf° 

Fo rmu 1 a Oescription State 
0p° 

Se 9 4,2,23,24,25 1 1 

c 7 7 

gls 5.1 7 

araorp 5,1 7 

Sen+ 9 3 

Se-- aq 13,1 15 

Sg2 9 1,2,4,5,6,8,7,23, 
24,25 

1 1 

SeO 9 9 

Se02 c 10,11 

aq 10 

SgOs aq 10,1 15 

Se04— aq 10,1 15 

HSe- aq 13,1 15 

H2Se 9 13 19 

aq 20,13 20 

HSeOj- aq 10,1 15 

HSeO^" aq 10,1 15 

H2SGO2 c 11,12 

aq 10,11 15 

H2Se04 c 14 

aq 10,13,1 

H2Se04.H20 c 14 

SeFfe 9 16 17,1 17,1 

SeCl2 9 21 

SeCl4 c 10 

S © 2^12 liq 10,18 

Se(0H)3C104 c 22 

S ©02 *503 c 14 

REFERENCES 

1. Calculated 11. Jannek and Meyer-1 

2. Herzberg-l 12. Ishikawa and Abe-1 

3. Moore-1 13. Fabre-1 

4. Asundi and Pante-1 14. Metzner-1,2 

5. Mondain-Monval-1,5 15. Latimer-1 

6. Kelley-18 16. Yost and Claussen-1 

7. AnderEon-16 17. Yost-1 

8. Kelley-19 18. Peter3en-6 

9. Asundi, Jan-Khan, and Sarauel-1 19. Kelley-24 

10. Thomsen-16 20. McAmis and Felsing-1 
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Table 15 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

21. Yost and Kircher-1 

22. Arlman-1 

23. Neumann and Lichtenberg-1 

24. Preuner and Brockmoller-1 

25. Niwa and Shibata-1 
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Tab! e 16 

SPECIFIC REFERENCES 

Substance 

bFf 
ForTTiul a Description State 

bBf° Cp° 

Te 9 17,1 1 1 

c 2,16 2,16 

amorp 28 

Te"+ 9 4,5,6.7,8,9,10,11, 
12 

Teg 9 13,29,30,31,1 3.1 3,1 

TeO 9 14,15 

TeOg c 18,21 18 18,19 

TeOg-- aq 21,1 

TeO^- aq 23,1,21 

H2Te 9 22 1 

H2Te03 c 21 20 

aq 21 

H2Te04 aq 21,22 

H2Te04-2H20 c 23 26 

TeFg 9 25 27,1 

TeCl4 c 21 

TeBr4 c 24 

(Te02)2S03 c 23 

REFERENCES 

1. Calculated 21. Thomsen-16 

2. Slansky and Coulter-1 22. Berthelot and Fabre-1 

3. Herzberg-9 23. Metzner-l 

4. Ruedy-2 24. Beck-1 

5. Bartlett-2 25. Yost and Claussen-1 

6. Rao and Sastry-2 26. Latimer-1 

7. Rao and Sastry-l 27. Yost-1 

8. Krishnamurty-1 28. Damiens-1 

9. Krishnamurty-2 29. Niwa-4 

10. Rao-6 30. Doolan and Part.ington-1 

11. Bacher and Goudsmit-l 31. Schneider and Schupp-1 

12. Kruger and Shoupp- 1 

13. Kelley-18 

14. Shin-Piaw-2 

15. Shin-Piaw-1 

16. Anderson-16 

17. Kondrat'ev and Lauris-1 

18. Schumann-2 

19. Gehlen and Gehlen- <eller-l 

20. KasarnowskY-3 
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Table 17 

SPECIFIC REFERENCES 

Fo rmu1 a 

Substance 

Description State 
baf° tiFf’ 

Po 

Po++ 

PoOo 

c 

aq 1,2 

1,2 

REFERENCES 

1. Latiraer-l 

2. Calculated 
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National Bureau of Standards Washington, D.C. 

Tab e 18 

SPECIFIC REFERENCES 

Substance 
tiFf° 

Formul a Description State 

N g 1,2,3,4,5,6 7,8 1 

N" + g 9,10,11,12 

N2 g 13,14,15 13,14,16 

N2"+ g 4,5,17,18,19,20 

N3- aq 7 

NO g 1,4,5,13,21 13,22,23,24 13,22,23,24 

NO2 g 25,26,27,28 27 28 

N02‘ aq 7 

NO3 g 29 

NO3- aq 7 7,30 

N2O g 31,32,33,34,35 36,37,38 36 

N202"" aq 7,39,40 7,40 

N2O3 g 41,42 

N2O4 g 26,27,28,43,44 27 27,28 

g 45 

C 45,46,47 

NH g 5,48,49 

NH3 g 1,50 51,52,53, 
54,55 

51,55,56, 
57 

aq 1,58 59 

NH4 + g 60,71 

aq 32,50,61,62 63,64 

N2H4 liq 65,66 

aq 66,67,68,69,70 

N2H4.H2O liq 65,70 

N2H4H+ aq 7 

N2H4H2++ aq 7 

HN3 g 72 73 73 

aq 72,74 

NH4N3 c 75 

aq 74,75 

HNO2 aq 1,76,32 

HNO3 g 77 

liq 77 77 77 

aq 77,32,78,79,80 59 7,81,30 

HN02.nH20 liq 77 77 77 

IWgOH C 83 

aq 32,82 

NH20H.H+ aq 7 

NH4OH aq 7,1,58 

HN2O2- aq 40 40 
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Table 18 (Continued) 

SPECIFIC REFERENCES 

Substance 
• S° 

Formul a Description State 
bSf° 

H2N2O2 aq 40 64 

NH4NO2 c 32,84 

aq 85 

NH^NOg c 50 86 

aq 1,32,50 

NH4NO3.I I/2NH3 liq 87 

NH20H.HN03 c 88 

aq 32,88 

N2H4.nHN03 aq 74 

NF3 g 89 

NH4F C 90 

aq 7,90 

NCI3 in CCI4 91,92 

NOCl g 1,93,94 93,95 

NH4CI C 1,96 99 99 

aq 1,97,32,98 

NH4CIT1NH3 liq 100 

N2H4»nHCl c 74,103 

aq 74,101,102 

NH20H-HC1 c 82 

aq 82,104 

NH4CIO4 c 105 

aq 7,105 

NOBr g 106,107 107 

NH4Br C 32,108 

aq 7 

NH4Br.nNH3 liq 109,110 

NH4I c 32,111 

aq 7 

NH^I.nNH3 liq 109 

N4S4 c 112 

NH4HS c 113 

aq 32,114 

NH4S4 c 115 

aq 115 

(NH4)2S aq 32,114 

(NH4)2S5 c 115 

aq 115 

NH4HSO3 c 116,117 

aq 7,116,117 
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Table 18 (Continued) 

SPECIFIC REFERENCES 

Substance 
l^f° 

Fo rmu ] a Description State 
Mf° Cp° 

NH4HSO4 c 32 119 

aq 32,118 

NH20H-H2S0^ c 32 

aq 104 

N2H4-H2S04 c 75,66,67 

aq 74,75,122 

(NH4)2S03 c 116,117 

aq 116,117 

{NH4)2S03-H20 c 117,121 

(NH4)2S04 c 32,62 119 99,119,125 

aq 32,62,123 

(NH20H)2*H2S04 c 82 

aq 32,82 

(NH^)2S205 aq 7 

{NH^)2S20g c 126 

aq 7 

(N2H4)2H2S04 aq 74 

1)4594 c 127 

NH4HSe aq 124 

(NH4)2Se aq 7 

REFERENCES 

1. Bichowsky and Rossini-1 23. Witraer-1 

2. Btlttenbender and Herzberg-1 24. Gordon and Barnes-1 

3. Herzberg and Sponer-1 25. Berthelot-58 

4. Herzberg-9 26. Thorasen-14 

5. Gaydon-1 27. Giauque and Kerap-1 

6. van der Ziel-1 28. Kelley-27 

7. Calculated 29. Schumacker and Sprenger-2 

8. Giauque and Clayton-1 30. Brovm, Smith, and Latimer-3 

9. Moore-l 31. Carlton-Sutton, Ambler, and Williams-1 

10. Bacher and Goudsmit-1 32. Thomsen-16 

11. Edlen-5 33. Sutton-3 

12. Cady-4 34. Awbery and Grlf£iths-2 

13. Wagraan, Kilpatrick, Taylor, Pitzer, and Rossini-1 35. Penning and Cotton-1 

14. Johnston and Davis- 1 36. Kassel-2 

15. Giauque and Clayton -1 37. Badger and Woo- 2 

16. Trautz and Ader-1 38. Blue and Giauque-1 

17. Hagstrura and Tate-1 39. Berthelot-106 

18. Worley and Jenkins- 1 40. Latimer and Zimmerman-1 

19. Mulliken-2 41. Abel and Proisl -1 

20. Stille-1 42. Rideal-4 

21. Hanson-2 43. Wourtzel-l 

22. Johnston and Chaprna n-1 44. Bodenstein-5 

889115 0—51-54 845 



SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

SERIES I 
National Bureau of Standards Washington, D.C. 

Table 18 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

45. Ogg-2 87. Troost-2 

46. Berthelot-8 88. Berthelot and Andre-2 

47. Daniels and Brigh-1 89. Ruff and Wallauer-1 

48. Villars-1 90. Guntz-1 

49. Bates-6 91. Noyes and Tuley-1 

50. Becker and Roth-2 92. Deville and Hautefeuille-1 

51. Thompson-7 93. Beeson and Yost-2 

52. Stephenson and McMahon-1 94. Trautz and Schlueter-1 

53. Zeise-1 95. Jahn-2 

54. Overstreet and Giauque-1 96. Stephenson-3 

55. Wilson, Jr.-l 97. Nacken-3 

56. Osborne, Stimson, Sligh, and Cragoe-1 98. Streeck-1 

57. Haupt and Teller-1 99. Ziegler and Messer-1 

58. Calvet-3 100. Troost-1 

59. Lewis and Randall-7 101. Hieber and Woerner-2 

60. Grimm-2 102. Roth-25 

61. Pitzer-3 103. Gilbert and Cobb-1 

62. Roth and Zeumer-1 104. Ellingson-1 

63. Stephenson-1 105. Berthelot-79 

64. Latimer-1 106. Trautz and Dalal-1 

65. Hughes, Corruccini, and Gilbert-1 107. Blair, Brass, and Yost-1 

66. Roth-17 108. Andre-1 

67. Berthelot-110 109. Troost-3 

68. Jirsa-4 110. Roozeboom-7 

69. Bushnell, Hughes, and Gilbert-1 111. Varet-2 

70. Bach-1 112. Berthelot and Vieille-3 

71. Sherraan-1 113. Randall and White-2 

72. Gunther, Meyer, and Mtiller-Skjold-l 114. Berthelot-13 

73. Eyster and Gillette-1 115. Sabatier-l 

74. Bach-1 116. de Forcrand-16 

75. Berthelot and Matignon-3 117. de Forcrand-5 

76. Klemenc and Hayek-2 118. Berthelot-4 

77. Forsythe and Giauque-1,2 119. Shoraate-3 

78. Berthelot-26 120. Hartog-1 

79. Becker and Roth-7 121. Ishikawa and Murooka-3 

80. Rossini-4 122. Gilbert and Bushnell-1 

81. Latimer and Ahlberg-2 123. Bouzat-l 

82. Berthelot-41 124. Fabre-1 

83. Berthelot and Matignon-4 125. Nitta and Suenaga-1 

84. Berthelot-9 126. Berthelot-109 

85. Berthelot-26 127. Berthelot and Vieille-5 

86* Crenshaw and Ritter-l 
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Tabl 

SPECIFIC 

e 19 

REFERENCES 

Substance 
Aff° 

Formul a Description State 
s° 

p 9 3,5,7 6 6 

c 1,2,4 9,6,12 8 

pn + 9 10 

P2 9 7,11 3,6 3,6 

P4 9 12,13,14,15,16 7 ■7,6 

liq 8,17,18,19,20 8 

PO 9 3 

PO3- aq 21,4,6 

P04"" aq 22 22,23 

P2O7—- aq 4,6,21 

^4^10 c 24,4 

amorp 4 

PH3 9 7,25,26,27 7,28,29,30 
31 

PH3•6H2O c 32,52 

P2H c 25 

HPO3 c 33,4 

aq 33,4 

HPO3-- aq 21,6 

HPO4-- aq 34,22 34,35,36 

H2PO3- aq 21,6 

H2PO4- aq 35,22 35 37 

H3PO2 c 21 

liq 21 

aq 21 

H3PO3 
c 21 

liq 21 

aq 21 V 

H3PO4 c 21 

aq 21,4,33,38,39,22 

H3P0^.I/2H2O c 39 

liq 39 

HP 2^7 ~” aq 4,6 

H2P2O7” aq 21,6,4 

H3P2O7- aq 21,6,4 

H4P2O5 aq 66 

H4P2O7 c 4 

aq 4 

^4^2°?'^ I/2H2O c 65 

liq 65 

PF3 9 1 7,31,40 
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Table 19 (Continued) 

SPECIFIC REFERENCES 

Substance 
■ S° 

Formul a Oescription State 
tiBf° 

PCI3 liq 21,45 

g 41 7,31,40 

PCI5 C 21 

g 7 7 

POCI3 liq 21,42 

g 43 7 

PH4C1 g 1,3,4 

PBr3 g 46 7 

liq 42 

in CS2 2 

PBrs c 47 

POBr3 C 48,47 

PH^Br C 26,49 

PI3 C 42,47 

P2I4 C 47 

PH4I C 25,50 51 

PSCI3 g 7 

PN g 54,55 53 53 

1/n(PN)n C 56 

P3N5 c 58 57 

NH4H2PO4 c 62,61,59 63 63 

aq 59,60,61,62 

(NH4)2HP0^ c 59,62,64 64 

aq 62,69 

(NH4)3P04 c 59 

aq 59 

(NH4)3P04.3H20 c 59 

REFERENCES 

1. Bridgraan-5 11. Stock, Gibson, and Staram-1 

2. Jacobs-1 12. MacRae and Van Voorhis-1 

3. Herzberg-9 13. Smits and Bokhorst-1,2 

4. Giran-l 14. Preuner and Brockraoller-l 

5. Herzberg-1 15. Meyer and Biltz-1 

6. Calculated 16. Centnerszwer-7 

7. Stevenson and Yost -1 17. Person-1 

8. Young and Hildebrand-1 18. Desains-2 

9. l<elley-24 19. Petersen-5 

10. Moore-1 20. Taramann-3 
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Table 19 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

21. Thomsen-16 63. Stephenson and Zettlemoyer-2 

22. Pitzer-3 64. Sato-6 

23. Latimer-1 65. Giran-2 

24, Roth, Meichsner, and Rlchter-l 66. Amat-1 

25. Ogier-l 

26. Lemoult-lO 

27. Ipate'v and Frost-1 

28* Stephenson and Glauque-1 

29. Clusius and Frank-3 

30. Frank and Clusius-2 

31. Yost and Anderson-1 

32. de Forcrand and Taboury-1 

33. Frandsen-1 

34. Bates and Acree-1 

35. Nims-1 

36. Harned and Owen-1 

37. Stephenson-1 

38. Mixter-9 

39. Joly-l 

40. Yost-1 

41. Kelley-19 

42. Berthelot and Louguinine-2 

43. Arii-4 

44. Briner-1,3,4 ♦ 

45. Fischer and Juberraann-2 

46. van Driel and Gerding-2 

47. Ogier-4 

48. Berger-1,2 

49. Johnson-2 

50. Smith and Calvert-1 

51. Crenshaw and Ritter-1 

52. Cailletet and Bordet-1 

53. McCallum and Leifer-l 

54. Ghosh and Datta-1 

55. Curry, Herzberg, and Herzberg-2 

56. Wetroff-1 

57. Sato-14 

58. Stock and Wrede-1 

59. de Passille' and Seon-1 

60. Berthelot and Louguinine-3 

61. Perreu-13 

62. Chomyakov, Yavoroskaya, and Shlrokich-1 | 
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Tabl e 20 

SPECIFIC REFERENCES 

Substance 
AFr° 

Fo rmu 1 a Description State 
ABf° ■ s° 

As g 10,2,17 2 2 

C 19,21 16 16 

amorp 19,20 

Asn+ g 11,12,13,14,15 

As2 g 1.2 3 4,2 

As^ g 1,6,7,8,9,5 5 

AsO g 18,4,2 

AsO+ aq 22 

As02" aq 22 

AsO^ aq 23,2,24 23 

C 24 3,16 

aq 24 

As20^“4H2O c 23 

3As20^•5H2O c 23 

AS40g c 32,24,26 26 3,16 

aq 24,25 

A52^2 * As2^5^ c 27,28 

ASH3 g 29 

AsH3-6H20 C 30 

HASO2 aq 24,25 26 

HAsO^ aq 24 

HASO4*- aq 23,24 22 

H2ASO2” aq 24 

H2ASO4- aq 23,24 31 

H3ASO3 aq 24,25 

H3ASO4 c 24 

aq 24 22 

ASF3 g 33 33,39 

liq 34 33 33 

ASCI2 g 35 38,39 

ASCI3 g 24 

liq 5,36,37 5,36,37 

AsBr3 C 40 

ASI3 c 40,41 

AS2S2 g 43,44 

C 27,42 

AS2S3 c 27,42,44 

c 27,44 

AsN g 4,45 4,2 

nh^h^aso^ C 23 46 

aq 23 
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Table 20 (Continued) 

SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a Description State 

{NH4)2HAs04 c 23 

aq 23 

(NH4)3As04 c 23 

aq 23 

(NH4)3As04.3H20 c 23 

REFERENCES 

25. Berthelot-155 

26. Schuhraann-1 

27. Britzke, Kapustinskii, and Chentzova-4 

28. Britzke, Kapustinskii, and Chentzova-3 

29. Ogier-1,2 

30. de Forcrand-50 

31. Stephenson-1 

32. Schulman and Schurab-1 

33. Russell, Bundle, and Yost-1 

34. Yost and Sherborne-1 

35. Jan-Khan and Saiauel-1 

36. Maier-l 

37. Baxter, Bezzenberger, and Wilson-1 

38. Yost and Anderson-1 

39. Yost-1 

40. Berthelot-50 

41. Mosnier-1 

42. Britzke, Kapustinskii, and Chentzova-2 

43. Britzke and Kapustinskii-4 

44. Britzke and Kapustinskii-1 

45. Gaydon-1 

46. Stephenson and Adams-1 

_ 

1. Preuner and Brockmuller-l 

2. Calculated 

3. Kelley-24 

4. Herzberg-9 

5. Kelley-19 

6. Gibson-l 

7. Ruff and Bergdahl-1 

8. Ruff and Mugdan-1 

9. Horiba-2 

10. Kinzer and Almy-l 

11. Rao-1,4 

12. Pathabhiramiah and Rao-1 

13. Rao-8 

14. Kruger and Shoupp-2 

15. Sawyer and Humphreys-1 

16. Anderson-l 

17. Almy and Kinzer-1 

18. Jenkins and Strait-1 

19. Petersen-6 

20. Berthelot and Engel-1 

21. Lashchenko-7 

22. Latimer-1 

23. de Passille-1 

24. Thomsen-16 
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Table 21 

SPECIFIC REFERENCES 

Substance 
■ S° 

Formul a Description State 
Cp° 

Sb g 1,3 1,2 1 

C 5 4 4 

Sbn+ g 6.7 

Sb2 g 8 1,2 1.2 

Sb4 g 9,10 

SbO g 3,12 

SbO+ aq 13 

Sb203 aq 15 

Sb204 C 14,19 4 4 

c 14 4 4 

aq 15 

Sb40g, c 16,17,14 11 4 4 

c 19 

H3Sb04 aq 15 

SbF g 3,12 

SbFg C 16,18 

aq 16,17,18 

HsSbF^ aq 16,18 

SbCl g 3,12 

SbCl3 g 1 2,1 2,1 

C 14 1 

SbClj g 20 

liq 14 

SbOCl C 16,30 

Sb^O^Cl^ c 14,16,30 

SbBr3 c 5,16,18,22 

in CS2 5 

Sbl3 c 24 

aq 25 

SbS3“” aq 27,1 

Sb2S3 c 27,28,29 

amorp 26 

Sb2(304)3 c 23 

SbN g 3,12 

SbFs•nNH^ C 21 
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Table 21 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Calculated 

2. Kelley-24 

3. Gaydon-1 

4. Anderson-3 

5. Cohen and Strengers-1 

6. Phillips-1 

7. Bacher and Goudsmit-l 

8. Bichowsky and Rossini-1 

9. Niwa and Yoshiyama-1 

10. Kelley-18 

11. Schuhmann-3 

12. Latimer-1 

13. Herzberg-9 

14. Mixter-9 

15. Thomsen-16 

16. Guntz-1 

17. Guntz-18 

18. Guntz-6 

19. Simon and Thaler-1 

20. Braune and Tiedje-1 

21. Biltz and Rahlfs-1 

22. Berthelot and Petit-1 

23. Beck-1 

24. Guntz-8 

25. Mosnier-1 

26. Berthelot-100 

27. Fricke and Ddnges-1 

28. Britzke and Kapustinskii-3 

29. Britzke and Kapustinskii-1 

30. Guntz-7 
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Washington, D.C. 

Tabl e 22 

SPECIFIC REFERENCES 

Fo rrau 1 a 

Substance 

Description State 
AFf® 

Bi 

Bin + 

Bi2 

BiO 

BiO+ 

Bi203 

BiH 

Bi(OH)3 

BiF 

BiCl 

BiCl, 

BiOCl 

BiBr 

Bil 

012^^ 3 

9 

c 

9 

9 

9 

c 

aq 

c 

9 

c 

9 

9 

9 

c 

aq 

c 

9 

9 

1.2.7.8 

10,11,12,13,14,15 

1.2.3.4.6.7.8 

3 

19 

16,18 

3 

16 

3 

3 

8,6 

16 

19 

16,17 

3 

3 

23,24,25,26 

27 

6 

5 

4,6,9 

21 

17 

23,24,25,26 

20 

22,6 

8.6 

6 

5 

4,6,9 

22.6 

REFERENCES 

1. Blitz and Meyer-1,3 15. Toshniwal-l 

2, Bichowsky and Rossini-l 16. Thorasen-16 

3. Gaydon-1 17. Noyes and Chow-1 

4. Alray and Sparks-1 18. Mixter-9 

5. Anderson-4 19. Tanatar-8 

6. Calculated 20. Stevenson-2 

7. Brewer et al-1 21. Latlmer-1 

8. Kelley-19 22. Kelley-24 

9. Herzberg-9 23. Kelley-22 

10. Bacher and Goudsmlt-l 24. Britzke and Kapustinskii-l 

11. Crawford and McLay-1 25. Britzke and Kapustinskil-3 

12. Schoepfle-1 26. Jellinek and Zakowskl-1 

13. Mack and Frorner-1 27. Beck-1 

14. Thor8en-3 
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Tab e 23 

SPECIFIC REFERENCES 

Substance 
S° 

Formul a Description State 

c g 4,2,7,8 1.5 1.5 

C 3,6,4 3,39,40,41 3,39,40,41 

cn + 
g 1 

CO g 9,10,11,12,13,14,4 3,5,42 3,5 

CO+ g 15,16,17,18,19 

OO2 9 12,6,20,21 3,5,43 3,5 

aq 25,26,27,28,66 25 

C02‘6H20 c 22,23 

8
 +
 

g 24 

CO3-- aq 69,63 69 

CH g 15 

CH3 g 29,31,32,33,34,35 

CH4 g 9,13,14,30 30,44,45, 
46 

30 

CH4.6H2O C 22 

HCOO' formate ion aq 60,62,26,27,5 60 

HCOg' bicarbonate ion aq 63,5,64,65,66,67, 
68 

CH2O formaldehyde 9 70,71 72 72 

aq 73 

in CH3OH 73 

CH2O2 formic acid g 26,36,49,51,52 47,49 

liq 49,47,51,52,53,54, 
55,56 

48,49 47,50 

aq 57,58,26,59 61 

H2CO3 carbonic acid aq 66,25,26,27,28 

CH3OH methanol g 74,75,76,77,4 89,5,90,91 

liq 77,78,4,5 48,79,80 48,79,80 

aq 82,83,84 81 

CF4 tetrafluoromethane 9 85,92,93 86,87 

CH3F fluoromethane g 94 94 

CH2F2 difluoromethane g 94 

CHF3 trifluoromethane g 94 

CCI4 tetrachloromethane 9 26,97,96 98,99,88, 
101,102 

103 

liq 104,105,106,107,4 98 

COCI2 carbonyl chloride 9 26, 111, 112,113, IH 
115,116 

108,110 110 

CH3CI chloromethane 9 26,117 109,102 103 

CH3CI•9H2O C 118 

CH2CI2 dichloromethane 9 123,4,5 102 103,121 

liq 

. 

119,5 122,123,4,5 120 
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Table 23 (Continued) 

SPECIFIC REFERENCES 

Substance 
tsFf° • S° 

Fo rmu 1 a Descrlption State 
Affr° 

CHCI3 trichloromethane g 26,124,97 102 103 

liq 95,123,5,4 123,5,4 125 

CF3C1 trifluorochloromethane g 126 

CF2CI2 difluorodichloro- 
methane 

g 126 

CFCI3 fluorotrichloromethane g 127 126,128 

liq 127,128 

CH2FC1 fluorochloromethane g 128,121 

CHF2C1 difluorochloromethane g 129,128 

CHFCI2 fluorodichloromethane g 128,129 

CBr4 tetrabromoraethane g 5 102 102 

C 130 

CX3Br2 carbonyl bromide g 8 

liq 133 

CH3Br bromomethane g 26,134 102,131 102 

dibromoraethane g 5 94,102 94,102 

CHBr^ tribromomethane g 5 102 102 

liq 95 5 

CF3Br trifluorobroraomethane g 135,5 

CF2Br2 difluorodibrorao- 
methane 

g 135,5 

CFBr^ fluorotribromoraethane g 135,5 

CH2FBr fluorobromomethane g • 135,5 

CHF2Br difluorobromomethane g 135,5 

CHFBr2 fluorodibroraoraethane g 121 

CCl3Br trichlorobromomethane g 121 

CCl^Br^ dichlorodibromomethane g 121 

CClBr3 chlorotribromomethane g 121 

CH2ClBr chlorobromoraethane g 135,5 

CHCl2Br dichlorobromomethane g 121 

CHClBr2 chlorodibromomethane g 121 

CHFClBr fluorochlorobromo- 
methane 

g 135,5 

CH3I iodomethane g 26 94 94 

liq 136,5 5 

CH2I2 diiodomethane g 121 

liq 136 

CHI3 triiodomethane C 136 

CS g 15,5 15,5 

l/n(CS)n C 137 

CS2 carbon disulfide g 26,140,141 140,141 138,141 141 

liq 97,139,5,4 138 138 
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Table 23 (Continued) 

SPECIFIC REFERENCES 

Substance 

Formula Description State 
Mr® 

cos carbon oxysulfide g 140,141,26,111,4 140,141 141,142 141 

CH4S methanethiol g 26 5,143,144 5,143,144 

CSC12 carbon sulfochloride g 110 , 110 

CSe2 carbon diselenide liq 145 

CN g 15,5,146 15,5 

CN- cyanide ion aq 172,26,173,149 168,170 

CN4 cyanogen azide C 147 

l/n(CN^)n c 147 

CNO- cyanate ion aq 161,164,5,169 165,166,167, 
168,169 

C(N02)4 tetranitromethane liq 148 

HCN hydrogen cyanide g 26,150,151 151,152,153 5,151,152, 
153 

liq 149,5,4,152 152,87 152 

hydrocyanic acid aq 149,171 168,170 

CH5N methyl amine g 26,154 159,160 158,160 

aq 155,156,157 

CH^N + methyl ammonium ion aq 156 

CH2N2 cyanamide c 161,162 

aq 161,162 

NH4CN ammonium cyanide c 149 

aq 149 

CH5N3 guanidine c 174 

aq 174 

CHgN3+ guanidine ion aq 174,5 

HCNO cyanic acid aq 149,161 168 

Cri202N“ nitromethane ion aq 177,182 

CH3ON formamide liq 176 

aq 175 

CH3O2N nitromethane liq 26,177,123,178, 
180,181 

178,179 178 

aq 177 

CH5O2N ammonium formate c 183 

aq 63,183,5 

NH^HCOg ammonium bicarbonate c 184 

aq 5,184,185 5 

CH ON 
4 2 

urea c 186,187,4 186,188 186,188 

aq 26,174,189,163, 
190,191,192,194 

193 

NH4CNO ammonium cyanate c 163 

aq 163 

ammonium carbamate c 196,197,198 198 

aq 1 195,196 
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Table 23 (Continued) 

SPECIFIC REFERENCES 

Substance 

Formul a Description State 
Nir° ■ s° 

(NH4)2C03 ammonium carbonate aq 63,5,26,185 63,5 

CHO6N3 trinitromethane liq 180 

CH5O4N3 urea nitrate c 26,174 

CH2O2N4 nitroguanidine c 100 

CHg03N4 guanidine nitrate c 174 

aq 174 

CNCl cyanogen chloride g 149 199,5 199,5 

CH^NCl methylamine hydro¬ 
chloride 

C 

aq 156,201,202 

156 156 

CHg,ON3Cl semicarbazide hydro¬ 
chloride 

c 203 

CNBr cyanogen bromide g 199,5 199,5 

CNI cyanogen iodide g 5 199,5 199,5 

C 149 5 

aq 149 204 

CNS" thiocyanate ion aq 205,5 

HCNS thiocyanic acid aq 205 

CH4N2S thiourea c 206,174 

aq 174 

NH4CNS ammonium thiocyanate c 174 

aq 205 

CH O^N^S 
5 3 3 

thiourea nitrate c 174 

CP g 15,5 15,5 

C2 g 2,207,208,209,210, 
211,212,213,214 

oxalate ion aq 5 5 

C2H2 ethyne (acetylene) g 218,4 218 218,221 218,221 

aq 215,216 

C2H2.6H20 C 217 

C2H4 ethene (ethylene) g 218,225,4,226 218 218,222, 
219,223 

218,222, 
223 

C2H4.6H2O C 217 

'=2»6 
ethane g 218,227,4 218 218,224, 

220,223 
218,224, 
223 

HC2O4- bioxalate ion aq 5 

C2H2O ketene g 229 

glyoxal c 230 

aq 230 

C2H2O4 oxalic acid C 231,4,232,233 234 235,236 

aq 26,57,238 

in CTI3OH 237 

in C2H5OH 237 

in C3H7OH 237 
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SPECIFIC REFERENCES 

Substance 
l^f° ABf° Cp° 

Formul a Description State 

C2H2O4.2H20 oxalic acid dihydrate c 233,237,26,238, 
239,240,241 

acetate ion aq 242,243 

C2H3O3- glycollate ion aq 244,5 

C2H4O acetaldehyde g 245,26,4 246 

aq 247 

C2H4O ethylene oxide g 248,26,249,253 250,251 252 

C2H^02 acetic acid liq 254,255,256 234 257 

aq 26,258,259,260,261, 
262,263,264,265 

in H2SO4 266 

in 266 

in C2H3OC2H5 266 

in C^H^2 266 

in CgHg 266 

C2H4O2 methyl formate g 26,267 

liq 268,5 269 

aq 267 

C2H4O3 hydroxyacetic acid c 270 
(glycollic acid) 

aq 244 

C2H4O4 dihydroxyacetic acid c 271 
(glyoxylic acid) 

aq 272 

C2H4O4 formic acid dimer g 26,36,49,51,52 49,48,47 

C2H60 ethanol g 4,75,77 281,5 

liq 5,77 279,280 279,280 

aq 265,83,273,274, 
275,276 

in H2SO4 266 

in 277 

dimethyl ether g 26,278 282 283 

aq 278 

1,2-ethanediol liq 284,285,253,288 280 
(ethylene glycol) 

aq 286 

^2^6°2 
ethyl hydrogen liq 287 

peroxide 

<=2^6 hexafluoroethane g 290 

W3 1,1,1-trifluoroethane g 291 

'=2^3°2^ 
fluoroacetic acid C 292 

C2H5OF 2-fluoroethanol liq 292,293 

^2^2^2^2 difluoroacetic acid liq 292 

C2H4OF2 2,2-difluoroethanol liq 292,293 

C2CI4 tetrachloroethene liq 26 294 

C2CI6 hexachloroethane c 97,5 I 236 
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SPECIFIC REFERENCES 

Substance 

■ 
Fo rmu 1 a Description State 

tSBf° - s° 

C2O2CI3- trichloroacetate ion aq 5,26,295 

C2OCI4 trichloroacetyl 
chloride 

liq 296 

C2H3C1 chloroethene g 5,26 

C2H5C1 chloroethane g 26,97 250,297 236 

C2H2CI2 cis-1,2-dichlorOethene liq 269 

trans-1,2-dichloro- 
ethene 

liq 269 

C2H4CI2 1,1-dichloroethane liq 26,5,267 

C2H4CI2 1,2-dichloroethane liq 95,299,26 298 298 

C2HCI3 trichloroethene liq 294 

C2H3CI3 1,1,l-trichloroethane liq 300 300 

C2H2CI4 1,1,2,2-tetrachloro- 
ethane 

liq 294 

C2HCI5 pentachloroethane liq 294 

C2H202Cr chloroacetate ion aq 265,295 

C2H3CX:1 acetylchloride liq 259,296,301 236 

C2H30C1 chloroacetaldehyde liq 296 

C2H302C1 chloroacetic acid c 254,302,303,305 303 

aq 295,303 

C2H50C1 2-chloroethanol liq 304,306 

C2H70C1 dimethyl ether hydro¬ 
chloride 

g 307,308,309 307,308,309 

C2H02C12 dichloroacetate ion aq 26,5 

C2H20C12 chloroacetyl chloride liq 296 

^2^2^ 2^ ^2 dichloroacetic acid liq 254 303,295 

aq 303,295 

C2HOC13 trichloroacetaldehyde 
(chloral) 

liq 

aq 

310,311 

310,311 

310 

C2H02C12 trichloroacetic acid c 254,305 303 

aq 295,303,266 

in C2H^0H 266 

in CH-^CXDCH^ 266 

in C2H5OC2H5 266 

in C5Hj^2 266 

C2H302C13 trichloroacetaldehyde 
monohydrate 

c 

aq 

310,311,312,313 

5 

310 

in CHCI3 312 

C2F3C13 1,1,2-trifluoro-1,2,2- 
trichloroethane 

liq 5 

C2H5Br bromoethane g 26,314 5 

liq 5 236 

*^2^4 ®^2 1,2-dibromoethane liq 95,299,304,316 315 315 
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SPECIFIC REFERENCES 

Substance 
Afff° 

Fo rmu 1 a Descrlption State 

C2H30Br acetyl bromide liq 259 

tribromoacetaldehyde c 316 
monohydrate 

aq 316 

C2H4ClBr l-chloro-2-bromoethane liq 317 

C2I4 tetraiodoethene c 136 

C2H5I iodoethane liq 26,136 236 

C2H4I2 1,2-diiodoethane c 136,318,319 

C2H3OI acetyl iodide liq 259 

C2H4BrI l-brorao-2-iodoethane c 314 

C2H6S ethanethiol liq 26,289 

C2H6S dimethyl sulfide 9 26 320,321 

liq 321 321 321 

C2HgOS dimethyl sulfoxide liq 322 

C2H6O2S dimethyl sulfone c 322 

C2H6O4S ethylsulfuric acid aq 83 

C2N2 cyanogen g 200,323,26,324,325 326 327,199,72 

C2H3N acetonitrile 9 26,161 72,328 72,328 

liq 5 5 

C2H3N methyl isocyanide 9 5 328 328 

liq 329,330 

C2H,^N ethylamine 9 26,162,331 332 

aq 331,333,334 

C^H^N dimethylamine 9 26,154,338 335 332 

aq 336 

ethylammonium ion aq 5 

dimethylammonium ion aq 5 

1,2-ethanediamine liq 339,340 
(ethylenediamine) 

aq 340 

C2H8N2.H2O 1,2-ethanediamine c 340 
monohydrate 

C2H4N4 dicyandiamide c 161,341 236 

aq 161 

C2H2O3N” oxamate ion aq 174.5 

C2H3ON methyl isocyanate liq 342 

C2H3ON glycollonitrile liq 343 

C2H3O3N oxamic acid c 174,344 

aq 174 

C2H402N' aminoacetate ion aq 345,5,295 

C2H402N" nitroethane ion aq 271,182 

C2H5ON acetamide c 176,175,346 348 

aq 175,176,346,191 

in C2H5OH 191 
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SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a Description State 

taf° . s° Cp° 

’C2Hp,ON acetaldehyde oxime c 349 

C2H5O2N aminoacetic acid 
(glycine) 

c 

aq 

350,351,352 

295,353,345,354, 
355,356 

188 188 

C2H5O2N nitroethane liq 271,26,5 271 

aq 5,182 

C2H5O2N ethyl nitrite 9 26 

C2H5O3N ethyl nitrate liq 26,5 

C2H^02N aramoniumacetate c 348 

aq 26,358,359,360,175 

C2H7O3N methylaramonium 
bicarbonate 

aq 361 

C2H2O3N ammonium glycollate c 244 

aq 244 

C2H5O4N ammonium bioxalate c 235 

aq 348 

C2H6O2N- glycinium ion aq 354 

C2H7O4N ammonium glyoxylate aq 174 

C2H4O2N2 glyoxime c 362 

oxamide c 344 

C2H4O2N2 formylurea c 174 

aq 174 

^2«4°6^2 
glycol dinitrate liq 363 

C2HgON2 dimethylnitrosamine liq 181 

^2^6^2^2 ethylnitraraine liq 364,365 

C2Hg04N2 ammonium oxalate c 348,5 235,366 

aq 348,233 

ammonium oxalate 
monohydrate 

c 348,233 

C2H^04N5 guanylurea nitrate c 341 

C H F„N 
2 5 2 

2,2-difluoroethylamine liq 292,293 

C^H^OFN 
2 4 

fluoroacetamide c 292,293 

C2H3OF2N difluoroacetamide c 292,293 

^2^4^ 2^ 2^2 2,2-difluoroethyl- 
nitramine 

liq 292,293 

C„H CIN 
2 8 

ethylamine hydro¬ 
chloride 

aq 331,26 

C2HgClN dimethylamine 
hydrochloride 

aq 26,201,202 

C2H10CI2N2 1,2-ethanediamine 
dihydrochloride 

c 

aq 

339,340 

367,368,369,370, 
371,340,339 

C2H4OCIN chloroacetamide c 357,254,364 

aq 175 
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SPECIFIC REFERENCES 

Substance 
&Mf° 

Fo rmu 1 a Description State 
s° Cp° 

C2H6O2CIN glycine hydrochloride aq 5 

C2H6O2CIN ammonium chloroacetate aq 357,5 

C2H3OCI2N dichloroacetamide aq 175 

C2H2OCI3N trichloroacetamide c 364,365,254 

aq 175 

C2H^02Cl3N ammonium trichloro- 
acetate 

aq 357,5 

C2H3SN methyl thiocyanate liq 26,5,372 

C2H3SN methyl isothiocyanate c 26,5,372 

C2H.7O3SN 2-aminoethylsulfonic 
acid (taurine) 

c 

aq 

97 

355 

373 373 

REFERENCES 

20. Roth and Wallasch-1 

21. Roth and Naeser-l 

22. Villard-2,10 

23. Wroblewsky-3 

24. Price and Simpson-1 

25. Randall and Failey-1 

26. Thomsen-16 

27. Berthelot-7 

28. Adolph and Henderson-1 

29. Kistiakowsky and van Artsdalen-1 

30. Rossini, Pitzer, Taylor, Ebert, Kilpat¬ 

rick, Beckett, Williams, and Werner-1 

31. Andersen and Kistiakowsky-1 

32. Stevenson-3 

33. van Artsdalen-1 

34. Andersen, Kistiakowsky, and van Artsdalen-1 

35. Ruedy-1 

36. Favre and Silbermann-1 

37. Berthelot and Matignon-5,12 

38. Jahn-3 

1. Moore-1 

2. Brewer, Gilles, Jenkins-1 

3. Wagman, Kilpatrick, Taylor, Pitzer, and 

Rossini-1 

4. Bichowsky and Rossini-1 

5. Calculated 

6. Rossini and Jessup-1 

7. Herzberg-2 

8. Gaydon-1 

9. Roth and Banse-1 

10. Awbery and Griffiths-2 

11. Penning and Cotton-1 

12. Rossini-16 

13. Rossini-4 

14. Rossini-23 

15. Herzberg-9 

16. Savard-1 

17. Savard and de Hemptinne-2 

18. Savard, de Hemptinne, and Capron-1 

19. Hagstrum and Tate-1 
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SPECIFIC REFERENCES 

REFERENCES 

39. Jacobs and Parks-l 81. Butler-l 

40. Terebesi-1 82. Bose-1 

41. Pitzer-11 83. Berthelot-34 

42. Clayton and Giauque-1 84. de Forcrand-6,8 

43. Giauque and Egan-1 85. von Wartenberg and Schutte-1 

44. Frank and Clusius-1 86. Eucken and Schroder-1 

45. Frank and clusius-2 87. Kelley-24 

46. Storch-1 88. Yost-1 

47. Stout and Fisher-1 89. Halford-1 

48. Parks, Kelley, and Huffman-1 90. Halford and Pecherer-1 

49. Halford-3 91. Kassel-9 

50. Radulescu and Jula-1 92. von V^artenberg-21 

51. Ramsperger and Porter-2 93. Ruff and Bretschneider-2 

52. Coolidge-1 94. Edgell and Glockler-1 

53. Ramsperger and Porter-1 95. Kablukov and Perelman-1 

54. Marshall-1 96. Bodenstein, Gunther, and Hoffmeister-1 

55. Ogier-5 97. Berthelot-110 

56. Favre and Silbermann-10 98. Hicks, Hooley, Stephenson-1 

57. Berthelot-23 99. Lord, Jr., and Blanchard-1 

58. Faucon-1 100. Stull-1 

59. Glagoleva-1 101. Yost and Blair-1 

60. Harned and Embree-1 102. Stevenson and Beach-1 

61. Kaye and Parks-l 103. Vold-1 

62. Berthelot-7 104. Pitzer-8 

63. Pitzer-3 105. Kolosovskii and Mezhenin-1 

64. Kendall-1 106. Kolosovskii and Mezhenin-2 

65. Klemenc and Herzog-1 107. Kolosovskii and Alimov-1 

66. Roughton-1 108. Giauque and Jones-1 

67. Harned and Davis, Jr.-l 109. Messerly and Aston-1 

68. Shedlovsky and Mac Innes-2 110. Thompson-6 

69. Harned and Scholes, Jr.-l 111. Berthelot-51 

70. von Wartenberg, Muchlinski, and Riedler-l 112. Bodenstein and Plaut-1 

71. von Wartenberg and Lerner-Steinberg-1 113. Bodenstein and Dunant-1 

72. Thorapson-7 114. Atkinson, Heycock, and Pope-1 

73. Walker-3 115. Christiansen-1 

74. Rossini-24 116. Weigert-2 

75. Rossini-8 117. Berthelot-70 

76. Roth and Banse-2 118. Villard and de Forcrand-1 

77. Rossini-13 119. Berthelot and Ogier-4 

78. Fiock, Ginnings, and Holton-1 120. Riedel-3,9 

79. Ahlberg, Blanchard, and Lundberg-l 121. Glockler and Edgell-3 

80. Kelley-4 122. Dzung-1 
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SPECIFIC REFERENCES 

REFERENCES 

123. Mathews-3 165. Walker and Hambley-l 

124. Berthelot and Matignon-6 166. Walker and Kay-1 

125. Williams and Daniels-1 167. Fawsitt-1 

126. Justi and Langer-2 168. Lewis and Randall-7 

127. Osborne, Garner, Doescher, and Yost-1 169. Walker-2 

128. Benning, McHarness, Harkwood, and Smith-1 170. Latimer-1 

129. Glockler and Edgell-1 171. Bussey and Buignet-1 

130. Frederick and Hildebrand-3 172. von Steinwehr-1 

131. Egan and Kemp-2 173. Varet-3 

132. Trautz-8 174. Matignon-1 

133. Schumacher and Lenher-1 175. Calvet-1,3 

134. Berthelot-118 176. Stohmann and Schmidt-4 

135. Glockler and Edgell-2 177. Berthelot and Matignon-9 

136. Berthelot-123 178. Jones and Giauque-1 

137. Dewar-2 179. Pitzer and Q«inn-1 

138. Brown and Manov-1 180. Holcomb and Dorsey-1 

139. Berthelot-73 181. Swietoslawski-6 

140. Torres and Wesemann-1 182. Turnball and Maron-1 

141. Cross-2 183. Berthelot-10 

142. Kemp and Giauque-1 184. Berthelot and Andre-1 

143. Barrow and Pitzer-1 185. Berthelot-4 

144. Russell, Osborne, and Yost-1 186. Ruehrwein and Huffman-2 

145. Merten and SchlOter-1 187. Huffman-2 

146. Zeise-1 188. Parks, Huffman, and Barmore-1 

147. Darzens-1 189. Berthelot-5 

148. Roth and Isecke-1 190. Fricke and Havestadt-1 

149. Berthelot-25 191. Campbell and Campbell-2 

150. Berthelot-76 192. Gucker and Pickard-1 

151. Gordon-5 193. Parks and Huffman-4 

152. Giauque and Ruehrwein-l 194. Naude-4 

153. Badger and VIoo-2 195. Matignon-12 

154. Muller-4 196. Raabe-1 

155. Felsing and Wohlford-1 197. Clark and Hetherington-1 

156. Aston and Ziemer-1 198. Matignon and Frejacques-1 

157. Bonnefoi-3 199. Stevenson-1 

158. Felsing and Jessen-1 200. National Bureau of Standards-1 

159. Aston, Siller, and Messerly-1 201. Whitlov/ and Felsing-1 

160. Aston and Doty-1 202. Streeck-1 

161. Lemoult-1 203. Sato and Sogabe-7 

162. Lemoult-6 204. Yost and Stone-1 

163. Walker and V/ood-1 205. Joannis-1 

164. Berthelot-111 206. Becker and Roth-6 
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REFERENCES 

207. Marshall and Norton-1 246. Smith-15 

208. Kistiakowsky and Gershinowitz-1 247. Berthelot-2 

209. Fox and Herzberg-1 248. Berthelot-81 

210. Budo-1 249. Grog and Hunt-1 

211. Johnson-7 250. Gordon-7 

212. Herzberg-10 251. Giauque and Gordon-1 

213. Landsverk-1 252. Kistiakowsky and Rice-1 

214. Mulliken-8 253. Moureu and Dode-1 

215. Winkler-5 254. Schjanberg-1 

216. Villard-7 255. Roth-5 

217. Vlllard-6 256. Berthelot and Matignon-3 

218. Rossini, Pitzer, Taylor, Ebert, Kilpatrick, 257. Radulescu and Jula-1 

Beckett, Williams, and Werner-1 258. Richards and Gucker-1 

219. Egan and Kemp-1 259. Berthelot and Louguinine-1 

220. Witt and Kemp-1 260. Berthelot-3 

221. Wagraan, Kilpatrick, Pitzer, and Rossini-1 261. Berthelot-8 

222. Kilpatrick and Pitzer-2 262. Petterson-1 

223. Brickwedde, Moskow, and Aston-1 263. Faucon-1 

224. Pitzer-9 264. Payn and Perman-l 

225. Rossini and Knowlton-1 265. Bose-3 

226. Kistiakowsky, Romeyn, Jr., Ruhoff, Smith, 266. Karve-1 

and Vaughan-1 267. Berthelot and Ogier-3' 

227. Rossini-30 268. Berthelot and Delepine-4 

228. Rossini-11 269. Mehl-2 

229. Rice and Greenberg-1 270. Stohmann, Kleber, Langbein, and 

230. de Forcrand-3 Offenhauer-1,2 

231. Verkade, Hartmann, and Coops-2 271. Berthelot and ;/latignon-7 

232. Briner, Bron-Stalet, and Paillard-1 272. de Forcrand-13 

233. Becker and Roth-2 273. Macinnes and Braham-1 

234. Parks, Kelley, and Huffman-1 274. Pratt-l 

235. Sato and Sogabe-2 275. de Forcrand-23 

236. Washburn et al-1 276. Kolosovskii-1 

237. Timofejew-1 277. Wolf, Pahlke, and Wehage-1 

238. Berthelot-9 278. Berthelot-71 

239. Jorissen-2 279. Kelley-5 

240. Jorissen and van der Stadt-1 280. Parks, Kelley, and Huffman-1 

241. Roth and Eymann-1 281. Schumann and Aston-2 

242. Harned and Hickey-1 282. Kennedy, Sagenkahn. and Aston-1 

243. Harned and Ehlers-1,2 283. Kistiakowsky and Rice-2 

244. de Forcrand-3 284. Stohmann and Langbein-4 

245. Dolliver, Gresham, Kistiakowsky, Smith, and 285. Louguinine-2 

Vaughan-1 286. Schwers-1 
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REFERENCES 

REFERENCES 

287. Stathis and Egerton-1 329. Lemoult-9 

288. Parks, West, Naylor, Fujii, and McClaine-1 330. Guillemard-1 

289. Berthelot-126 331. Berthelot-75 

290. Ruff and Bretschneider-2 332. Felsing and Jessen-1 

291. Russell, Golding, and Yost-1 333. Baud, Ducelliez, and Gay-1 

292. Swarts-6 334. Colson-1 

293. Swarts-7 335. Aston, Eidinoff, and Forster-1 

294. Herz and Rathraann-2 336. Patterson, Jr., and Felsing-1 

295. Louguinine-1 337. Speyers-1 

296. Rivals-1,2 338. Leraoult-2 

297. Gordon and Giauque-1 339. Colson and Darzen-1 

298. Pitzer-5 340. Berthelot-120 

299. Conn. Kistiakowsky, and Smith-1 341. Soil and Stutzer-1 

300. Rubin, Levedahl, and Yost-1 342. Lemoult-7 

301. Skinner et al-1 343. Berthelot and Andre-4 

302. Steiner and Johnston-1 344. Stohmann and Haussmann-1,2 

303. Pickering-11 345. Sturtevant-2 

304. Popov and Schirokich-l 346. Berthelot and Fogh-1 

305. Berthelot and Hatignon-8 347. Speyers-1 

306. Berthelot-82 348. Berthelot-175 

307. Gladishev and Syrkin-l 349. Landrieu-1 

308. Maass and Morrison-1 350. Huffman, Fox, and Ellis-1 

309. Shidei-1 351. Stohmann and Langbein-3 

310. Berthelot-43 352. Wrede-2 

311. Berthelot-59 353. Wallace, Offutt, and Robinson-1 

312. Speyers-1 354. Sturtevant-5 

313. Gehlhoff-1 355. Zittle and Schraidt-l 

314. Berthelot-73 356. Gucker, Pickard, and Ford-1 

315. Pitzer-5 357. Rivals-1 

316. Bruner-2 358. Berthelot-8 

317. Railing-1 359. Berthelot-29 

318. Cuthbertson and Kistiakowsky-1 360. Dunnington and Hoggard-1 

319. Mooney and Ludlam-l 361. Muller-1 

320. Osborne, Doescher, and Yost-2 362. Milone and Venturello-1 

321. Osborne, Doescher, and Yost-1 363. Rlnkenbach-2 

322. Douglas-1 364. Rivals-4 

323. von Wartenberg and Schutza-1 365. Rivals-5 

324. Berthelot-54 366. Crenshaw and Ritter-l 

325. McMorris and Badger-1 367. Hieber and Woerner-2 

326. Ruehrwein and Giauque-1 368. Hieber and Feder-1 

327. Burcik and Yost-1 369. Hieber and Muhlbauer-1 

328. Ewell and Bourland-1 370. Hieber and Appel-1 
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371. Hieber, Appel, and Woerner-1 

372. Berthelot-122 

373. Huffman and Fox-2 
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SPECIFIC REFERENCES 

Substance 

Fo nnu 1 a Description State 
Cp° 

Si 9 1,2,3,4,5 1.6 1.6 

c 1,8,9 1.8,9 

araorp 10 

Sin+ g 6,7 

SiO g 13,14 1,12 1.12 

Si02 C 10,15,16,18,19,21, 
22,54 

22,23 23,24 

gls 20,25,26 24 24 

aq 26 

SiH4 g 10,27,28 24 1.24 

H2Si03 C 29,26 

H4Si04 c 29,26 

SiF4 g 30,31,32 24,33 1.24 

siFe- aq 1,46 

H2SiF6 aq 18,25,26,31,32,46, 
53 

SiCl4 g 40,41,42,43,44 24,38,39 37 

liq 11,34,35,36 24 24 

SiBr4 liq 35,45 

Sil4 c 35 

SiS2 c 51 

Si3N4 c 17,47,52 

{NH4)2SiF6 c 46 

aq 46 

SiC c 19,30,48,49,50 50 50 

Si(C2H50)4 tetraethoxy silane liq 27 

references 

1. Calculated 15. Roth and Becker-3 

2. Baur and Brunner-1 16. Roth-9 

3. Kdrber and Oelsen- 1 17. Kelley-23 

4. Brewer et al-1 18. Torgeson and Sahaiaa-1 

5. Kless-3 19. Mixter-5 

6. Phillips-1 20. Roth and Troitzsch-1 

7. Ferner-1 21. Mosesman and Pitzer-l 

8. Anderson-2 22. Sosinan-3 

9. Magnus-1 23. Anderson-13 

10. von Wartenberg-3 24. Kelley-24 

11. Troost and Hautefeuille-4,5 25. Wletzel-1 

12. Saper-1 26. Mulert-1 

13. Gaydon-1 27. Ogler-1 

14. Herzberg-9 28. Hogness, Wilson, and Johnson-1 
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SPECIFIC REFERENCES 

REFERENCES 

29. Thiessen and Koerner-1 

30. von Wartenberg and Schiitte-l 

31. Guntz-1 

32. Truchot-1,3 

33. Ryss-2 

34. Roth and Schwartz-1 

35. Berthelot-50 

36. Troost and Hautefeuille-3 

37. Herman-1 

38. Yost-1 

39. Yost and Blair-1 

40. Becker and Meyer-1 

41. Robinson and Smith-1 

42. Stock, Somieski, and VVintgen-l 

43. Wintgen-1 

44. Kearby-1 

45. Pohland-1 

46. Truchot-2 

47. Matignon-13,16 

48. Ruff and Greiger-1 

49. Ruff and Konschak-1 

50. Kelley-13 

51. Sabatier-1 

52. Hincke and Brantley-1 

53. Ray-1 

54. Potter-1 
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TabI e 25 

SPECIFIC REFERENCES 

Substance 

Mr° s° P 0 
Fo rmu 1 a Description State 

Ge 9 1 2,3 2,3 

c 6,1 1,4,6 1,4,6 

Gen+ g 5,7 

GeO 9 9,10,11,12 3,8 3,8 

Ge02 amorp 13,14 

aq 15,16 

GeH4 9 3,17 3,17 

H2Ge03 aq 15,16 

GeCl 9 3,12,18 3,12,18 

GeCl4 liq 19 

GeBr 9 3,12,18 3,12,18 

GeS 9 3,12,20 3,12,20 

GeSe 9 3,21 

GeTe 9 3,21 

Ge3N4 c 14,22 

REFERENCES 

15. Schwarz and Huf-1 

16. Seidell-1 

17. Cluslus and Faber-2 

18. Jevons, Bashford, and Briscoe-1 

19. Roth and Schwartz-1 

20. Shapiro. Gibbs, and Laubengayer-1 

21. Jevons-1 

22. Morey and Johnson-1 

1. Brewer et a1-1 

2. Sitterly-1 

3. Calculated 

4. Kelley-24 

5. Bacher and Goudsmit-1 

6. Cristescu and Sinon-1 

7. Kruger and Shottpp-2 

8. Barrow-3 

9. Sen-Gupta-5 

10. Jevons, Bashford, and Briscoe-2 

11. Shaw-1 

12. Herzberg-9 

13. Becker and Roth-3 

14. Hahn and Juza-1 
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Table 26 

SPECIFIC REFERENCES 

Substance 
go 

Formul a Description State 

Sn g 1,2,3,4 

c 6,7,8 5 5 

Snn + 9 9,10 

SnO g 1,9 1,9 

C 11,13,14 12,13 5,15 5,15 

Sn02 c 14,17,18,19,20,21, 
22 

5,15 5,15 

Sn(OH)+ aq 11 

HSn02" aq 11 

Sn(OH)2 c 23 11 

Sn(0H)4 c 23 

SnF6-- aq 23,1 

H2SnF^ aq 23 

SnCl2 c 23,29,30 

aq 23,25,26,27 

SnCl2.2H20 c 23,28 

SnCl^ liq 23,30 5 5 

aq 23,31 

SnOCl2 aq 32 

SnBr2 c 30 

aq 30,29 

SnBr^ c 30 

aq 30,33,34 

SnBr4.8H20 liq 33 

Snl2 c 30 

aq 35,29 

SnS c 36,37,38,39,40,41 40,41 

50(304)2 c 42 

SnX2*nNH2 c 29 

80014.1 I/2PH3 c 43 

SnH2oC8 tetraethyltio liq 44 

S 01^20^ ^ 2 tetra-o-propyltio liq 44 

SoHggCi^ tetra-o-butyltio liq 44 

301144020 tetra-o-amyltio liq 44 
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Table 26 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Calculated 43. H61tje-1 

2. Brewer et al-1 44. Jones, Evans, Gulwell, and Grlffiths-1 

3. Kelley-19 

4. Baur and Brunner-1 

5. Kelley-24 

6. Bronsted-7 

7. Cohen-5 

8. Meyer-2 

9. Phillips-1 

10. Bacher and Goudsmit-1 

11. Garrett and Heike-l 

12. Makolkin-1 

13. Maier-5 

14. Mixter-7 

15. Millar-5 

16. Herzberg-9 

17. Moose and Parr-1 

18. Eastman and Robinson-1 

19. Ishikawa and Ando-1 

20. Emmett and Schultz-4 

21. Meyer and Scheffer-2 

22. Kelley-18 

23. Thomsen-16 

24. Latimer-1 

25. Noyes and Chow-1 

26. Kapustinskii-8 

27. Kapustinskii-2 

28. Berthelot-135 

29. Biltz and Fischer-2 

30. Berthelot-50 

31. Berthelot-24 

32. Berthelot-155 

33. Pickering-13 

34. Herschkowitsch-2 

35. Mosnier-1 

36. Jellinek and Zakowski-1 

37. Britzke and Kapustinskii-3 

38. Britzke and Kapustinskii-1 

39. Korshunov-2 

40. Kapustinskii and Makolkin-3 

41. Kapustinskii and ^Aakolkin-l 

42. Beck-1 
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National Bureau of Standards Washington, D.C. 

Tabl e 27 

SPECIFIC REFERENCES 

Substance 
tBf° l^f° 

Fo rmu 1 a Description State 
Cp° 

Pb g 1,2,3 1,2,3 3,4 

C 3 3 

Pb"+ g 5,6 

Pb++ aq 7,8 9,10 

Pb2 g 11 

PbO g 12 

C 13,16,17,21 13,14,15, 
18,19 

12,17 12 

Pb02 C 21 17,20,22 12 

Pb20 c 23 

PbaO^ c 25,26,27 17,24 12 12 

HPb02' aq 10,28 

Pb(OH)2 c 10,29 30 

PbF2 c 31,32 10,33 

aq 34 

PbF4 c 32 

PbCl2 c 37,38 15,35,36 37 

aq 7,8,34 34 

PbCl2*nPbO c 39 

PbBr2 c 42 15,36,38, 
41,43 

12 12 

aq 34 34 

PbBr2.nPbO c 39 

Pbl2 c 15,34,36,44 15,36,44 

aq 34 15,45 

Pblg- aq 45 

Pbl4— aq 45 

Pbl2*HI.5H20 c 46 

PbS c 47,48,50,51 49,50 12 12 

PbS04 c 20,34 9,12 12 

PbS203 c 52 

PbSgO^ c 52 

aq 52 

PbS04.nPb0 c 53,54,55 

PbSe c 56 

PbSe04 c 57 

PbTe c 56 

Pb(N3)2 c 58 

Pb(N03)2 c 8 

aq 34,59,60,61,67 34 

Pb(0H)N03 c 67 

PbCl2*nNH3 c 62 
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Tab! e 27 (Continued) 

SPECIFIC REFERENCES 

Substance 

Formul a Description State 
s° 

2PbCl2«NH4Cl c 63 

PbBr2'nNH3 c 62 

Pbl2'nNH3 c 62 

3Pbl2*4NH4l c 64 

3Pbl2*4NH4l.6H20 c 64 

PbS04*(NH4)2S04 c 65 

Pb3(P04)2 c 61 10 12 

PbHP03 c 66 

3Pbl2.Pl3 c 64 

3Pbl2*Pl3-12H20 c 64 

3Pbl2*Asl3 c 64 

3Pbl2.Asl3.12H20 c 64 

3Pbl2.Sbl3 c 64 

3Pbl2-Sbl3.12H20 c 64 

PbC03 c ■7,67,69 68 70 12,70 

PbC204 lead oxalate c 71 

Pb0*PbC03 c 69,72 12 12 

2Pb0.PbC03 c 72 34 

Pb(C2H5)4 tetraethyllead liq 73 

Pb(CH02)2 lead formate c 74 

aq 74 

Pb(C2H302)2 lead acetate c 74 

aq 8,51 

Pb(C2H302)2'3H20 c 74,75 

Pb(C2H303)2 lead glycollate c 76 

aq 76 

Pb(CN)2*2PbO.H20 c 77 

Pb(CNS)2 c 77 

PbSi03 c 78 34 

amorp 78 

Pb^SiO^ c 78 34 

amorp 78 

Pbl2-Snl2 c 64 

Pbl2-Snl2"8H20 c 64 
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Tab 

SPECIFIC 

e 27 (Continued) 

REFERENCES 

REFERENCES 

1* Baux and Brunner-l 43. Cann and Summer-1 

2. Brewer et al-1 44. Cann and Taylor-1 

3. Meads, Forsythe, and Giauque-1 45. Lanford and Kiehl-2 

4. Kelley-18 46. Berthelot-69 

5. Bacher and Goudsmit-1 47. Korshunov-2 

6. Earls and Sawyer-1 48. Britzke and Kapustinskii-l 

7. Zeumer and Roth-4 49. Kapustinskii and J4akolkin-3 

8. Thomsen-16 50. Watanabe-7 

9. Kelley-22 51. Berthelot-13 

10. Latimer-1 52. Fogh-1 

11. Gaydon-1 53. Schenk and Rassback-1,2 

12. Kelley-24 54. Schenk and Borkenstein-1 

13. Makolkin-4 55. Schenk and Albers-1 

14. Spencer and Mote-1 56. Fabre-1 

15. Carmody-2 57. Metzner-1,2 

16. Smith and Woods-1 58. Wohler and Martin-2 

17. Millar-5 59. Neumann and Sonntag-1 

18. Garrett, 7ellenga, and Fontana-1 60. Plake-1 

19. Appleby and Reid-1 61. Pitzer-4 

20. Harned and Haraer-4 62. Biltz and Fisher-l 

21. Tscheltzow-1 63. Bronsted-9 

22. Voeburgh and Cralg-l 64. Mosnier-1 

23. Herschkowitsch-1 65. Barre-1 

24. Andrews and Brown-1 66* Amat-1 

25. Krustinsons-l 67. Roth-6 

26. Reinders and Hamburger-l 68. Kelley-20 

27. Biltz-15 69. Marshall and Bruzs-1 

28. Garrett. Villenga, and Fontana-1 70. Anderson-9 

29. Berthelot-9 71. Berthelot-11 

30. 3eldell-l 72. Centnerszwer, Falk, and Awerbuch-1 

31. Guntz-1 73. Huffman et al-1 

32. von Wartenberg-11 74. Berthelot-8 

33. Jahn-Held and Jellinek-1 75. Berthelot-4 

34. Calculated 76. de Forcrand-3 

35. Grube and Rau-1 77. Joannis-1 

36. Gerke-l 78. Nacken-4 

37. Wachter-2 

38. Salstrom-5 

39. Andre'-1 

40. Bichowsky and Rossini-1 

41. Bates-1 

42. Latimer and Hoenshel-1 
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Tabl 

SPECIFIC 

e 28 

REFERENCES 

Substance 
!^f° S° bBf' Cp° 

Formula Description State 

Ga g 1,2 3 2 

C 5 

Ga""'' g 6 

aq 8,9 3.7 

GaO 9 10,11 

GaO^ aq 12 

Ga20 c 13 

Ga203 c 13,14 15 

Ga(OH)++ aq 12 

HGaOg" aq 12 

Ga(0H)2'^ aq 12 

H2Ga02 aq 12 

Ga(0H)3 c 12 

Gael g 11,16 

GaCl^ C 17 

aq 7.9 3 3 

Ga Br 9 11 

GaBr^ c 9 

aq 17 

Gal 9 11 

Gal3 c 9 

aq 11 

Ga2(S04)3 c 15 

GaN c 18 

GaX3.nNH3 c 9 

Ga2(C204)3 gallium oxalate c 19 

Ga2(0204)3* nH20 c 19 

REFERENCES 

1. Harteck-2 11. Gaydon-1 

2. Calculated 12. Latimer-1 

3. Brewer et al-1 13. Klemm and Schnick-1 

4. Kelley-24 14. Roth and Becker-3 

5. Roth, Meyer, and Zeumer-2 15. Nilson and Pettersson-2 

6. Bacher and Goudsrait -1 16. Miescher and Vehrli-1 

7. Schwarz and von Bergkomf-1 17. Klemm and Jacobi-1 

8. Roth and Buchner-1 18. Hahn and Juza -1 

9. Klemm, Tilk, and Jacobi-1 19. Centola-1 

10. Hoviell-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

SERIES I 
Washington, D.C 

Table 29 

SPECIFIC REFERENCES 

Substance 
Aff° 

Formul a Description state 
Cp° 

In g 3 1 2 3 

C 5,6 4 

10" + g 2 

In+++ aq 7,8 8 3 3 

InO g 9 

In203 c 10,11 12 

InH g 9 3 3,13,14 3 

In(OH)'*'+ aq 7 

In{0H)3 C 3,15 15 3,15 

InCl g 9 3 3,13,14 3 

C 16 

InCl2 c 16 

InClg c 16 

aq 8,17 

InBr g 9 3 3,13,14 3 

InBr^ C 17 

aq 3 

Ini g 9 3 3,13,14 3 

Inl3 C 17 

aq 3 

In2(S04)2 c 18 12 

InN c 19 

InX3"nNH3 c 17 

REFERENCES 

15. Moeller-1 

16. Klemm and Brautlgam-l 

17. Klemm-3 

18. Seward-1 

19. Hahn and Juza-1 

1. Brewer et al-1 

2. Phllllps-l 

3. Calculated 

4. Roth, Meyer, and Zeumer-l 

5. Kelley-24 

6. Eastman-3 

7. Hattox and DeVries-1 

8. Roth and Buchner-1 

9. Gaydon-1 

10. Ditte-6 

11. Becker and Roth-3 

12. Nilson and Pettersson-1 

13. Herzberg-9 

14. Stevenson-2 
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Washington, D.C. 

Tabl e 30 

SPECIFIC REFERENCES 

Substance 
tsFf° S° 

Fo rmu 1 a Description State 
tjir° Cp° 

T1 g 1 1,2,3 4 

C 5 6 

Tin+ 
9 7,8 

T1 + aq 4,9 9,10,11 

T1+++ aq 4 10 

TI2O c 12,13,14 10 

TIH g 15 16 

TlOH C 12 10 

aq 12 

T1(0H)3 c 17 

TIF g 15 

aq 18,19 

HTIF2 aq 19 

TlCl g 15 16,21 4 

C 12,14,24,25 21,22,23 5,23 

aq 9,14,24 9,10 

TICI3 c 26 

aq 4 

T1C13-4H20 c 26 

TlBr g 15 16,20 20 

C 14 25,27,28 

aq 4 25,27,23 

TlBr3 c 14 

TlBr3.4H20 c 26 

TlBr03 c 25 

aq 4 4 

TlC13r2 aq 26 

TlC13r2*4H20 c 26 

Til c 14,15 27,29,30 16,20 20 

aq 4 4 

TIIO3 c 26 

aq 4 4 

TI2S c 10,14 

TI2SO4 c 12,14,31 

aq 4 4 

TIHSO4 aq 12,14 

Tl2Se c 32 ■ 

Tl2Te c 32 

TIN3 thallous azide c 33 

TINO3 c 11,14 4 

aq 11,14 4 
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Table 30 (Continued) 

SPECIFIC REFERENCES 

Substance 

Mr® APT® ' ■ S° Cp 
Formul a Description State 

T1C1-3NH3 c 34 

T1C13-3NH3 c 34,35 

TlBr.3NH3 c 34 

TII.3NH3 c 34 

T1(C2H302) thallous acelate aq 18 

TIOC2H5 thallous ethoxide liq 18 

in C2H5OH 18 

TIONC thallous fulminate c 33 

REFERENCES 

21. Viktorin and Sirucek-1 

22. Randall and Chang-1 

23. Gerke-1 

24. Butler and Hiscock-1 

25. Seldell-1 

26. Thomas-1 

27. Randall-3 

28. Siriicek and Viktorln-1 

29. Jones and Schumb-1 

30. Davies and Robinson-1 

31. Cohen and Kooy-1 

32. Fabre-2 

33. Wohler and Martin-2 

34. Biltz and Stollenwerk-l 

35. Ephraim and Millman-1 

1. Brewer et a1-1 

2. Fisher-6 

3. Coleman and Egerton-1 

4. Calculated 

5. Kelley-24 

6. Roth, Meyer, and Zeuraer-l 

7. Bacher and Goudsmit-1 

8. Mack and Fromer-1 

9. Cowperthwaite, LaMer and Baxksdale-l 

10. Latimer-1 

11. Brown, Smith, and Latimer-3 

12. Roth and Meichsner-l 

13. Bohr-1 

14. Thomsen-16 

15. Gaydon-1 

16. Herzberg-9 

17. Sherrill and Haas-1 

18. de Forcrand-70 

19. Petersen-1 

20. Stevenson-2 
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Table 31 

SPECIFIC REFERENCES 

Substance 
S° 

Fo rmu 1 a Description State 
bBf' 

Zn g 1,2 3 3 

C 4 4 

in Hg 5 5 

g 6 

Zn++ aq 3 3 

ZnO C 7,9,10,11,12,13 8,13 4 4 

Zn02*2H20 c 14 

c 14 

ZnH g 16 3,15 3,15 

Zn(OH)2 C 11,17,18,19 7,34 

ZnF2 aq 20,17,21,19,22 

ZnCl g 16 3,15 3,15 

ZnCl^ C 24,26,18,39,40,29, 
28,27 

26,28,27 34 

aq 18,23,25,5,30,31, 
32,33,35,36,37,38, 
7, 44 

25,5 

in C2H5OH 39 

ZnCl2*3Zn0-5H20 c 41 

ZnCl2*4Zn0.11H20 c 41 

ZnCl2'5ZnO-8H20 c 41 

ZnCl2"8ZnO*10H2O c 41 

ZnBr g 42,3 42,3 

ZnBr2 C 18,28 28 

aq 43 43 

ZnBr2*2H20 c 45 45 

ZnBr2*4Zn0.13H20 c 41 

Znl g 16 15,3,42 15,3 

Znl2 C 28,46 28,46 

aq 47,48,3,49 3 

Znl2*5Zn0"llH20 c 50 

ZnS g 16 

C 18,51,57,54,58,59, 
60,55,56 

57 61,4 34 

ZnS04 C 64,18,66,67,71 64 68 

aq 18,14,62,63,4,65, 
69,70,71 

4 

ZnSO^.nH20 c 18,66,72,63,73,74, 
75 

64 34 

ZnS204 aq 3 

ZnS206 aq 3 

ZnS20g-6H2O c 18 

Zn(HS03)2 aq 3 

ZnSe c 77 
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Table 31 (Continued) 

SPECIFIC REFERENCES 

Substance 
tiFf° . . S° 

Fo rmu 1 a Description State 

ZnTe g 16 

C 77,78 78 

Zn(N3)2 zinc azide C 79,80 

Zn 2^2 c 81 82 

Zn(N03)2 c 83 

aq 18,83 

Zn(N03)2*nH20 c 18,83 

Zn(NH2)2 c 84 

ZnCl2*nNH3 c 86,87,88 

ZnCl2*2N2H4 c 85 

ZnCl2'5NH3-2H20 c 41 

2ZnCl2•4NH3•I/2H2O c 41 

3ZnCl2’6NH4Cl*H20 c 41 

2ZnCl2«8NH4Cl-ZnO c 41 

3ZnCl2-IONH4CI.ZnO c 41 

6ZnCl2'12NH3"ZnO c 41 

ZnBr2*nNH3 c 50,86,87 

ZnBr2* 2N2H4 c 85 

Znl2'nNH3 c 50,86 

Znl2.2N2H4 c 85 

ZnSO^•nNH3 c 76,89,90 

Zn(NH4)2(SO4)2-nH20 c 91,92 

ZnSb c 93 34 

ZnCO^ c 94,95,97 96 96 

Zn(CH3)2 dimethylzinc liq 99 

Zn(C2H5)2 diethylzinc liq 98,99 

ZnC20^•2H2O zinc oxalate dihydrate c 100 

Zn(CH02)2 zinc formate c 101,102 

aq 101,102 

Zn(CH02)2‘2H20 zinc formate dihydrate c 101,102 

Zn{^2^3^2 ^ 2 zinc acetate c 101,102 

aq 18,103 

Zn(C2H302)2*f’H20 c 101,102 

^"^W3^2 
zinc glycollate c 104 

aq 104 

Zn(C2H303)2-2H20 zinc glycollate di¬ 
hydrate 

c 104 

Zn(CN)2 c 105,106 

Zn(CN)2.ZnO c 105,106 

Zn(CN)4— aq 106 

ZnCl2-C2H4(NH2)2 zinc chloride 
ethylenediamine 

c 95 
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Washington, D.C. 

Table 31 (Continued) 

SPECIFIC REFERENCES 

Substance 
Affr° S° 

Fo rmu 1 a Description State 
Cp° 

ZnCl2'3C2H4(NH2)2 zinc chloride trls- 
ethylenediaraine 

c 95 

ZnBr^'C^H^ CNH2)2 zinc bromide ethylene- 
diamine 

c 95 

21nBr2* 3C2H4 (NH2) 2 zinc bromide trla- 
ethylenedl amine 

c 95 

Znl2-C2H^{NH2)2 zinc iodide ethylene- 
diamine c 95 

Znl2-3C2H4(NH2)2 zinc iodide trla- 
ethylenediamlne 

c 95 

Zn(CH02)2'nNH3 c 89,90 

ZnSi03 c 20 

ZngSiO^ c 20 

gls 20 

2Znl2*Pbl2 c 48 

REFERENCES 

21. Schwiete and Pranschke-l 

22. Petersen-2 

23. Fricke-1 

24. Klenim and Brautigam-l 

25. Robinson and Stokes-1 

26. Ishikawa, Kimura, and Murooka-2 

27. Ishikawa, Kimura, and Murooka-l 

28. Bates-3 

29. Roth and Buchner-l 

30. Richards and Thorvaldson-1 

31. Richards, Rowe, and Burgess-1 

32. Sieverts and Gotta-2 

33. Biltz and Wagner-1 

34. Kelley-25 

35. Somerraeier-1 

36. Hablutzel-1 

37. Biltz and Hohorst-l 

38. Kapustinskii-8 

39. Pickering-9 

40. Baud-1 

1. Kelley-19 

2. Brewer et al-1 

3. Calculated 

4. Kelley-24 

5. Clayton and Vosburgh-1 

6. Bacher and Goudsmit-l 

7. Maier-6 

8. Maier, Parks, and Anderson-1 

9. Becker and Roth-4 

10. Moose and Parr-1 

11. Fricke and Meyring-2 

12. Giordanl and Mattias-1 

13. Makolkin-4 

14. de Forcrand-9 

15. Herzberg-9 

16. Gaydon-1 

17. Fricke and Wullhorst-1 

18. Thorasen-16 

19. Fricke and Ackermann-2 

20. Mulert-1 
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Table 31 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

41. Andre-1 83. Ewing, Brandner, and Guyer-1 

42. Stevenson-2 84. Juza, Fasold, and Kuhn-1 

43. Stokes and Stokes-1 85. Hieber and Appel-1 

44. Sieverts and Gotta-5 86. Biltz and Messerknecht-1 

45. Ishikawa and Yoshida-2 87. Ephraim-6 

46. Bates-1 88. Isambert-5 

47. Webb-1,2 89. Ephraim-13 

48. Mosnier-1 90. Ephraim and Bolle-1 

49. Ishikawa and Shibata-2 91. Graham-2 

50. Tassilly-1 92. Caven and Ferguson-1 

51. Mixter-15 93. Oelsen and /Aiddel-1 

52. Korshunov-3 94. Kelley-20 

53. Kapustinskii and Chentrova-l 95. Berthelot-11 

54. Zeuraer and Roth-2 96. Anderson-9 

55. Kapustinskii and Korshunov-3 97. Roth and Chall-1 

56. Kapustinskii and Korshunov-1 98. Guntz-9 

57. Makolkin-1 99. Skinner et al-1 

58. Britzke, Kapustinskii, and Veselovskii-1 100. Berthelot-9 

59. Britzke, Kapustinskii, and Veselovskii-2 101. Berthelot-8 

60. Britzke and Kapustinskii-1 102. Berthelot-135 

61. Clusius and Harteck-1 103. Berthelot-5 

62. Berthelot-5 104. de Forcrand-3 

63. Roth and Meichsner-l 105. Joannis-1 

64. Ishikawa and Murooka-l 106. Berthelot-116 

65. LaMer and Cowperthwaite-1 

66. Mees-1 

67. Perreu-1 

68. Kelley-18 

69. Lange, Monheim, and Robinson-1 

70. Plake'-l 

71. Perreu-6 

72. Havre and Silbermann-3 

73. Frowein-1 

74. Muller-Erzbach-4 

75. Rolla and Accame-1 

76. Ephraira-9 

77. Fabre-2 

78. McAteer and Seltz-1 

79. Wohler and Martin-1 

80. Wohler and Martin-2 

81. Juza, Neuber, and Hahn-1 

82. Sato-18 
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Tabl e 32 

SPECIFIC REFERENCES 

Substance 
Af/" S° 

Formul a Description State 
Affr° 

Cd g 1 2,3 4 

C 6,7,8 5 4,9 

in Hg 8 

Cd" + g 10 

Cd++ aq 4 11 

Cd2 g 12,13 

CdO C 14,15 5 5 

CdH g 12,13 4,12 

(CdH)+ g 13 

Cd(OH)2 C 16,17 18 

CdF2 C 11,19,20,21,23 11,19,21,23 

aq 24 

CdCl 9 13 4,25,26 

CdCl2 c 27,28,30,31 8,18,27,28 

aq 27,32 8,18,27,28 

CdCl2*nH20 c 30,33 34 

CdCl2'2HCl-7H20 c 35 

CdCl2'CdO'H20 c 36 

CdBr g 13 26 

CdBr2 C 39,40,41 37,38,42 

aq 32 

CdBr2'4H20 c 17,38 38 

CdBr2*CdO.H20 c 36 

Cdl 9 13,43 4,12,13 

Cdl2 c 17,28,44 28,37 

aq 32 

Cdl2*CdO-H20 c 36 

CdS c 45,47,48,49 46 

CdS04 c 17,50 51 

aq 17,52 8,11 

CdS04.nH20 c 17,50 51,54 

CdS04"2 I/2H2SO4 c 53 

CdS206 aq 4,17 

CdSe 9 55 

CdXe c 56 56 

Cd(N3)2 cadniiura azide c 57 

Cd3N2 c 58 

Cd(N03)2 c 59 

aq 17,59 4 

Cd(N03)2-nH20 c 59 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Ebreau of Standards 
SERIES I 

Washington, D.C. 

Table 32 (Continued) 

SPECIFIC REFERENCES 

Substance 
bBf° s° C ® 

Formul a Description State 

Cd(NH2)2 c 60 

CdCl2*nNH3 c 36,61 

CdCl2*NH4Cl-1/2H20 c 36 

CdCl2*4NH4Cl c 36 

Cd6r2'nNH3 c 36,61 

Cd Br2•NH4 Br•1/2H20 c 36 

Cdl2-NH4l.l/2H20 c 36 

Cdl2.nNH3 c 36,61,62 

CdS04*nNH3 c 62 

CdSb c 63,64 

c 63 63 

CdC03 c 17,65 4 

amorp 17 

Cd(CH3)2 liq 66 

Cd ) 2 liq 66 

Cd(CN)2 c 29 

aq 4,17,29 

Cd(0NC)2 cadmium fulminate c 57 

2Cd(CN)2'CdO*5H20 c 29 

2Cdl2*Pbl2 c 22 

references 

1. Richnow-1 

2. Brewer et a1-1 

3- Washburn-1 

4. Calculated 

5. Kelley-24 

6. Ishikawa and Takai-2 

7. Parks and LaMer-1 

8. Getman-1 

9. Bronson and Wilson-1 

10, Bacher and Goudsmit-l 

11, Harned and Fitzgerald-l 

12, Herzberg-9 

13, Gaydon-1 

14, Becker and Roth-4 

15, Makolkin-4 

16, Fricke and Blaschke-1 

17, Thomsen-16 

18, Latimer-1 

19, Jellinek and Rudat-1 

20, Domange-3 

21. Seidel1-1 

22. Mosnier-1 

23. Jahn-Held and Jellinek-1 

24. Petersen-4 

25. Come 11-1 

26. Stevenson-2 

27. Ishikawa, Kimura, and Murooka-1 

28. Taylor and Perrott-1 

29. Joannis-1 

30. Cohen and Bruins-3 

31. Richards and Taraaru-1 

32. Robinson and Wallace-2 

33. Pickering-7 

34. Ishikawa, Kimura, and Murooka-2 

35. Berthelot-69 

36. Tassilly-1 

37. Bates-4 

38. Ishikawa and Ueda-3 

39. Nernst-7 

40. Herschkowitsch-2 
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Table 32 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

41. Lorenz and Fox-1 

42. Getman-3 

43. Sponer-4 

44. Vosburgh-l 

45. iLapuBtinalcil and Korehunov-l 

46. Makolkin-l 

47. Britzke and KaDustln8kll-3 

48. Sen-Gupta-4 

49. Korshunov-3 

50. Cohen, Helderman, and Moesveld-1 

51. Ishlkawa and Murooka-l 

52. Lange, Monheim, and Robinson-1 

53. Matlgnon-23 

54. Vinal and Brickwedde-1 

55. Mathur-2 

56. McAteer and Seltz-1 

57. Wohler and Martin-2 

58. Hahn and Juza-1 

59. Ewing, Brandner, and Guyer-l 

60. Juza, Fasold, and Kuhn-1 

61. Biltz and Mau-1 

62. Ephraim-9,12 

63. Seitz and DeWitt-1 

64. Seitz and DeHaven-1 

65. Kelley-20 

66. Carson, Hartley, and Sklnner-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

SERIES I 
National Bureau of Standards Washington. D.C, 

Table 33 

SPECIFIC REFERENCES 

Substance 

Fo rmul a Description State 

Hg g 3,12 3 3 

liq 9 9 

Hg" + g 2 

Hg++ aq 4,5 

Hgg g 6 

Hg2++ aq 4,7 

HgO C 10,11,12,13,14,34 5,8,15 9 

Hg20 c 34,16 

HgH g 6,17 1,6 1,6 

HHgOg" aq 5 

Hg(OH)2 aq 5 

HgF g 6 

HgCl 9 6,17,18 1,6,18 1,6,18 

HgClj C 34,20 

aq 34,21,22,23,24,25, 
26 

HgClg" aq 1,19 

Hg2Cl2 c 16,27,32,28,29,30 27,28,29, 
30,33,69 

9 

HgCl2*nHgO c 21,35 

HgBr g 6,17,18 1,6,18 1,6,18 

HgBr2 C 16,36 

aq 36 

HgBr4-- aq 34,19 

Hg2Br2 c 37,38,39,16 37,38 

HgBr2*nHgO c 21,35 

Hgl g 6,17,18 1,6,18 1,6,18 

Hgig C 16 

Hgl4- aq 34,19 

c 41,42,16 41,42 40 

HgS g 6 

C 34,16,43,44,45 44,45 

HgS04 c 16,46 

Hg2SO^ c 47 47,48,50, 
69 

9 

HgS04.2HgO c 16 

HgSe g 6 

C 49 

2 mercurous azide c 51,52 

Hg(N03)2 aq 34,16 

Hg(N03)2-l/2H20 c 16 

Hg2(N03)2 aq 34 
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Tab e 33 (Continued) 

SPECIFIC REFERENCES 

Substance 
S° 

Formal a Description State 
Mlf° ‘'P 

Hg2(N03)2-2H20 c 16 

Hg(N03)2*2Hg0.H20 c 16 

(Hg2N)20 millon*s oxide c 53 

Hg2N0H millon's hydroxide c 53,54 

Hg2NOH.l I/2H2O c 53,54 

Hg2NOH-2H20 millon's base c 53,54 

Hg2NCl.nH20 c 53,54 

Hg2NCl*l/2HgCl2 c 53 

HgCl2*nNH3 c 55,56 

Hg2NCl*nNH3 c 53,54 

Hg2NCl-nNH4Cl c 53,54 

Hg2NBr millon's bromide c 53 

HgBr2*nNH3 c 55,56 

Hg2NBr•nNH4Br c 53,54 

Hg2NBr"nHgBr2 c 54 

Hgl2*nNH3 c 56 

Hg(CH3)2 dimethylmercury liq 57,58 

Hg(C2H5)2 diethylmercury liq 57 

mercuric oxalate c 59 

H9(^ 2 mercuric acetate c 59 

aq 59 

2 mercurous acetate c 16 

HgCl2"CH30H c 60 

Hg(CN)2 c 34,61,62 

aq 34,16 

Hg(CN)4— aq 53,61 

Hg(ONC)2 mercuric fulminate c 51,63 

Hg(CN)2-HgO c 64 

3Hg(CN)2*HgO c 64 

HgX2*C2H4(NH2)2 c 65 

Hg(CN)2•NH4CI.3/4H2O c 66 

Hg(CN)2-NH4Br-I/2H2O c 66 

Hg(CN)2•NH4I•I/4H2O c 66 

Hg(CNS)2 c 64 

Hg^Tla c 67 

Hg(CN)2*ZnCl2-7H20 c 66 

2Hg(CN)2-ZnBr2-8H20 c 66 

Hg(CN)2-CdCl2*2H20 c 66,68 

Hg(CN)2'CdBr2*3H20 c 66,68 

2Hg(CN)2-Cdl2-8H20 c 66,68 

889 



SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Table 33 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Calculated 43. Berthelot-13 

2. Bacher and Goudsmit-1 44. Kapustinskii and Chentzova-1 

3. Kelley-19 45. Treadwell and Schaufelberger-l 

4. Latimer-l 46. Berthelot-83 

5. Garrett and Hlrshler-1 47. Harned and Hamer-3 

6. Gaydon-1 48. Ishikawa-5 

7. Bray and Hershey-l 49. Fabre-1 

8. Ishikawa and Kimura-1 50. Kelley-22 

9. Kelley-24 51. W6hler and Martin-2 

10. Fried-1 52. Berthelot and Vieille-10 

11. Bronsted-6 53. Gaudechon-1 

12. Bichowsky and Rossini-1 54. Gaudechon-2 

13. Berthelot-55 55. Biltz, Klatte, and Rahlfs-1 

14. Taylor and Hulett-1 56. Biltz and Mau-1 

15. Spencer and Mote-1 57. Berthelot-151 

16. Varet-1 58. Skinner et al-1 

17. Herzberg-9 59. Berthelot-90 

18. Stevenson-2 60. Lloyd, Brown, Bonnell, and Jonee-l 

19. Garrett-1 61. Berthelot-87 

20. Andrews-14 62. Lange and Martln-3 

21. Andre-1 63. Kast and Selle-1 

22. Berthelot-7 64. Joannis-1 

23. Berthelot-84 65. Hleber and Feder-1 

24. Berthelot-18 66. Varet-2 

25. Berthelot-8 67. Blitz and Meyer-2 

26. Pickerlng-9 68. Varet-6 

27. Gerke-1 69. Muller and Reuther-2 

28. Lewis and Randall-1 

29. Ellis-1 

30. Harned and Brurabaugh-1 

31. Rossini-8 

32. Brodsky-1 

33. Randall and Young-1 

34. Thorasen-16 

35. Andre-6 

36. Nernst-7 

37. Dakin and Ewing-1 

38. Larson-2 

39. Ishikawa and Ueda-3 

40. Kelley-18 

41. Bates and Vosburgh-3 

42. Vosburgh-2 
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SEBIES I 

Washington, D.C. 

Table 34 

SPECIFIC REFERENCES 

Substance 
bFf 

Formul a Description state 

Cu g 3,4 6 6 

C 1 1 

in Hg 2 

Cu"+ g 5 

Cu+ aq 8 12,9,22 

Cu++ aq 6 9,10,11,12 

CuO g 13 

c 15,16,17,18,19,20 21,19 14 14,15 

CUO2 aq 27 

CU2O c 15,23,26 21,19,23, 
25,26 

14 14,15 

CuH g 13 28,6 28,6 

HCUO2 aq 27 

Cu(OH)2 C 17,18,29,30,31 

CuF g 13 

CuF2 C 32,33 

CuF2-2H2O c 34 34 

CuCl g 13,35 28,36,6 28,36,6 

C 37,38,18,39,22,40, 
41 

37,38,9 

aq 22 

CuCl2 c 18,42,44,45,46 

aq 39,17,31,18,43,47, 
48,49,50,51 

in C^H^OH 2 D 42 

CuCl2'2H20 c 52,53,18 

CuCl2~ aq 22 22 

Cu(CIO^)2 aq 18,6 

Cu(0104)2 aq 12,6 

CuCl2* nCuO c 48,77 

CuCl2'3Cu0.4H20 c 77 

CuBr g 13 28,36,6 28,36,6 

C 55,18,56,57 56 

CuBr2 c 59,18,60 

aq 58,18 

CuBr2-4H20 c 59 

CuBr2' aq 59 61 

CuBr2*3Cu(OH)2 c 62 

Cul g 13 28,36,6 28,36,6 

C 61,56,18,65,41 64,56 14 

Cul2 c 6 63 

aq 6 
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SERIES I 
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Table 34 (Continued) 

SPECIFIC REFERENCES 

Substance 
6Ff° ' • S° 

Formul a Description State 
‘'P 

CuS c 18,67,70,69 67 68 68 

CU2S c 18,69,71,72,73,75, 
74 

72,75 68 68 

CuSO^ c 79,67,80,81,18,82 19,79,67 63 

aq 10,11,18,76,31,77, 
78 

10,11 

CuSO^-nH20 c 18,80,81,82,19,83, 
79,84,85 

19,67,79 63 

CuS20^ aq 6 

CuS20g,-5H20 c 18 

CU2SO4 c 86 

aq 12 

CuS04.3Cu0*4H20 c 62 

CuSe c 87 

Cu2Se c 87,88 92 

CuSe04 aq 89 

CuSe04.5H2O c 89 

CUN3 cuprous azide c 90 

CU3N c 91 92 

Cu(N03)2 c 94 

aq 18,93,30 

Cu(N03)2-nH20 c 62,18 

Cu (NO3)2•3CuO•3H2O c 62 

4CuO-3N2O5 c 95 

Cu(NH3) aq 96 

Cu(NH3)++ aq 96 

Cu(NH3)2'^ aq 96 

Cu(NH3)2''"'' aq 31 96 

Cu(NH3)3++ aq 96 

Cu{NH3)4++ aq 31 96 

Cu(NH3)5++ aq 96 

Cu(N03)2-nNH3 c 97,98 

CuCl-nNH3 c 102 

CuCl2*nNH3 c 99,31,100 

CuCl2-2NH3-l/4H20 c 31 

CuCl2‘ 2NH4CI c 31,101 

CuCl2‘2NH4Cl'2H20 c 31,101 

CuCl2'4NH3-2H20 c 31 

CuCl2'5NH3-nH20 c 31 

CuBr- nIJH3 c 102 

CuBr2"nNH3 c 100 

Cul•nNH3 c 102 
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National Bureau of Standards___Washington, D.C, 

Table 34 (Oontinoed) 

SPECIFIC REFERENCES 

Substance 
S° 

Formul a Description State 
MF° n 0 

‘'p 

Cul2-nNH3 c 100,6 - 

CuS04.nNH3 c 31,103,104 

CUSO4. (1514)2304 c 31 

CuS04* (NH4)2S04*nH20 c 31,105 

CuS04.4NH3.1 I/2H2O c 31 

CuP2 c 106 

CU3P c 107 

CuX.nPH3 c 108 

Cu2Sb c 92 

Cu3Sb c 109 92 

CUCO3 c 112 110,111 6 

Cu(CHO2)2 copric formate aq 113,114 

Cu(CH02)2-4H20 c 113,114 

Cu(^ 2 copric acetate c 113,93 

aq 113,93,18 

Cu(C2H302)2-H20 c 18,93,113 

Cu(C2H2O2)2 copric glycollate c 115 

aq 115 

2CUC1-CO aq 116 

2CuC1-CO*2H20 c 116 

2CuC1*C2H2 c 117 

CuCl2'2CH30H c 118 

Cu(C2H^S04)2 copric ethylsolfate aq 18 

CuCN aq 119 

CuONC coproos folminate c 90 

Cu {CHO2) 2* nNH3 c 120 

Cu (C2H3O2) 2" c 120 

Cu(C2H303)2.nNH3 c 120 

CuCl2' nC2H^ (^^2) 2 c 121 

CuBr2•nC2H4(NH2)2 c 121 

00381 c 122 

CuSI03"H20 c 92 

00380 c 51,66 

Cu2Zn3 c 51,66 

Cu2Cd3 c 109,51 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Tab e 34 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Giauque and Meads-1 43. Edgar and Cannon-1 

2. Oku-2 44. Roth and Buchner-1 

3. Kelley-19 45. Agostini-1 

4. Washburn et al-1 46. Sabatier-2 

5. Baur and Brunner-l 47. Krustinsons-3 

6. Calculated 48. Korvezee-1 

7. Bacher and Goudsmit-1 49. Sieverts and Gotta-1 

8. Fenwlck-1 50. Jellinek and Koop-1 

9. Nielsen and Brown-2 51. Biltz, Wagner, Pieper, and Holverscheit-1 

10. MOller and Reuther-3 52. van Deventer and van de Stadt-1 

11. Wetmore and Gordon-1 53. Reicher and van Deventer-2 

12. Heinerth-1 54. Berthelot-77 

13. Gaydon-1 55. Klein-2 

14. Kelley-24 56. Ishikawa, Yamozaki, and Murooka-1 

15. W6hler and Jochum-1 57. Kapusti^ski^ and Panteev-1 

16. von Wartenberg and Werth-2 58. Rolla-1 

17. Fricke, Gwinner, and Feichtner-1 59. Sabatier-7 

18. Thonisen-16 60. McMorris and Yost-1 

19. Randall, Nielsen, and West-1 61. Bodlander and Storbeck-1 

20. Wohler and Balz-2 62. Sabatier-9 

21. Maier-5 63. Kelley-18 

22. Noyes and Chow-1 64. Seidell-1 

23. Makolkin-4 65. Joannis-6 

24. Maier-1 66. Herschkowitsch-1 

25. Allraand-1,2 67. Kelley-22 

26. Ishikawa and Kimura-1 68. Anderson-6 

27. McDowell and Johnston-1 69. von Wartenberg-19 

28. Herzberg-9 70. Berthelot-13 

29. Sabatier-9 71. Vanyukov and Kiseleva-1 

30. de Forcrand-64 72. Kapustlnskii and Makolkin-2 

31. Bouzat-1 73. Britzke and Kapustinskii-4 

32. von Wartenberg-9 74. Britzke and Kapustinskif-1 

33. Domange-2 75. Kapustinskil and Makolkin-1 

34. Jahn-Held and Jellinek-1 76. Quinten-2 

35. Brewer et al-1 77. Lange, Monheira and Robinson-1 

36. Stevenson-2 78. Birnthaler and Lange-1 

37. Kapustlnskli-5 79. Ishikawa and Murooka-1 

38. Watanabe-2,4 80. Pickering-8 

39. von Wartenberg and Werth-3 81. Schottky-1 

40. Jellinek and Uloth-1 82. Donnan and Hope-1 

41. Berthelot-157 83. Sano-21 

42. Partington and Soper-1 84. Scholz-1 
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National Bureau of Standards Washington, D.C. 

TabI e 34 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

85. Collins and Menzies-1 

86. Recoura-4 

87. Fabre-1 

88. Tubandt and Reinhold-1 

89. Metzner-l 

90. Wohler and Martin-1,2 

91. Juza and Hahn-1 

92. Kelley-25 

93. Berthelot-5 

94. Guntz and Martin-1 

95. Neumann and Sonntag-2 

96. Bjerrum-3 

97. Ephraim and Bolle-2 

98. Portillo-2 

99. Biltz, Klatte, and Rahlfs-1 

100. Biltz, Brohan, and Wein-1 

101. Bouzat and Chauvenet-1 

102. Biltz and Stollenwerk-2 

103. Ephraira-9,13 

104. Hart and Partington-1 

105. Caven and Ferguson-1 

106. Haraldsen-1 

107. Weibke and Schrag-1 

108. Holtje and Schlegel-1 

109. Biltz and Haase-1 

110. Kelley-20 

111. Latimer-l 

112. Berthelot-11 

113. Berthelot-8 

114. Berthelot-9 

115. de Forcrand-32 

116. Hammerl-1 

117. Gilliland, Bliss and Kip-1 

118. Lloyd, Brown, Bonnell, and Jones-1 

119. Varet-3 

120. Spacu and Voichescu-2 

121. Hieber and Feder-1 

122. Schimpff-1 
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SELECTED VALDES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Tabl e 35 

SPECIFIC REFERENCES 

Substance 
S° 

Fo rmul a DescriptIon State 

Ag g 1 2 2 

C 2 2 

Ag" + g 3,4,5 

Ag + aq 7,10 8,9 6 

Ag20 C 7,13,14 11,12 7 

c 15 

AgH g 12,17 12 12 

AgF C 18,19,34 6 

aq 6,20,21,22,23 

AgF•nH20 c 19,23,34 23 

AgF 2 c 24 

Ag2F c 25 

A9HF 2 aq 26 

AgCl g 1 6,16,27,28, 
29 

6,16,27,28, 
29 

C 31 30,32,33 35 35 

Ag2Cl c 112 

AgC102 c 37 8,37 38 

A9CIO2 c 40 

aq 6 

AgClO^ c 41 

aq 42 

AgBr c 31,47 35,43,44,45 
46 

38 38 

Agl c 31,49,50,51,54 48,52,53 38 

AgI03 c 55,56,57 57 

Ag2H3l06 c 58 

3AgI.HI.7H20 c 59 6,59 

Ag2S c 60,61,63,64,65,67, 
68 

61,62 66 

c 70 8 69 69 

aq 51,72 

aq 6 

'^^2^ 2^6* ^2^ c 51 

Ag{S203)2— aq 35,39 

Ag2S04.2HCl c 73 

Ag2Se c 74 

Ag2Se04 c 8,75 

AgNj silver azide c 76 

AgN02 c 77,78 79 79 

aq 6 6,80 

AgN03 c 

aq 

81,82,83,84,85 

6 8,46 

85 38 
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National Bureau of Standards ____Washington, D.C» 

Tab! e 35 (Continued) 

SPECIFIC REFERENCES 

Substance 

APr° 
Formula Description State 

Affr° s° Cp° 

^92^2^2 c 86 

Ag(NH3)2+ aq 85 

AgN03•nNH3 c 87,88,89,90,91 

aq 88,89 

AgCl-nNH3 c 92,93 

AgC104.nNH3 c 89 

aq 89 

AgBr*nNH3 c 92,93 

AgI.nNH3 c 92 

AgP2 c 94 

AgPg c 94 

A92^2 silver acetylide c 88 

Ag2C02 c 51,95,96,98 97 99 99 

^92^2^4 silver oxalate c 100 

^9^2^3^2 silver acetate c 101 

aq 102,103 

Ag2C2-AgCl c 88 

(^^2^2^ 2 * ^9^^ c 88 

^92^2"^9^ c 88 

Ag2C2.2AgI c 88 

^^2^2 * ^^2^^4 c 88 

(Ag202)2*^92504 c 88 

AgCN c 51 8,104 

Ag(CN)2' aq 51 104 

A92ON2 silver cyanamide c 90 

AgCNO silver cyanate c 8,90 

AgONC silver fulminate c 106 

Ag2C2*AgN02 c 88 

AgCl-CH2NH2 c 107 

AgBr-CH3NH2 c 107 

AgI-nCH3NH2 c 107 

AgSCN c 6 

aq 8,108 

c 109 

Ag3Hg4 c 110 

Ag2Hgl4 c 105 
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National EVireau of Standards Washington, D.C. 

Tabl e 35 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Kelley-19 43. Harned and Hamer-2 

2. Meads, Forsythe, and Giauque-1 44. Jones and Baeckstrora-l 

3. Shenstone-7 45. Woitinek-1 

4. Gllbert-1 46. Harned and Cwen-1 

5. Rasmussen-6 47. Webb-1,2 

6. Calculated 48. Owen-4 

7. Pitzer and Sraith-1 49. Klein-2 

8. 3eldell-l 50. Braune and Koref-1 

9. Owen and Brinkley Jr.-l 51. Thomsen-16 

10. Latimer, Schutz, and Hicks Jr.-l 52. Gerke-1 

11. Makolkin-4 53. Taylor-2 

12. Fried-1 54, Gerth-2 

13. Favre and Silbermann-2 55. Pearce and Wirth-l 

14. Mixter-12 56. Li and Lo-1 

15. Jirsa-3 57. Greensfelder and Latiraer-2 

16. Herzberg-9 58. Berthelot-69 

17. Farkas-2 59. Stephenson and Adams-2 

18. Guntz-1 60. Zeumer and Roth-4 

19. Guntz and Guntz-1 61. Kapustinski? and Makolkin-1 

20. Schwiete and Pranschke-1 62. Klraura-1,5 

21. Pranschke and Schwiete-1 63. Sano-23 

22. Petersen-4 64. Watanabe-1 

23. Jahn-Held and Jellinek-2 65. Voevodskii and Gol'bert-1 

24. von Wartenberg-9 66. Kelley-22 

25. Guntz-10 67. Keyes and Felsing-1 

26. Guntz-4 68. Kapustinskil and Korshunov-6 

27. Jenkins and Rochester-1 69. Latimer, Hicks Jr., and Schutz-1 

28. Brice-1 70. Ishikawa-5 

29. Stevenson-2 71. Ishikawa and Hagisawa-1 

30. Harned and Ehlers-1 72. Berthelot-152 

31. Bertram and Roth-1 73. Ephraim-8 

32. Salstrom-5 74. Fabre-2 

33. Grube and Rau-1 75. Metzner-1,2 

34. Guntz and Guntz-2 76. Wohler and /vlartin-1 

35. Eastman and Milner-l 77. Randall, UanoVt and Brown-1 

36. Guntz-11 78. Centnerszwer and Chesinski-1 

37. Smith, Pitzer, and Latimer-1 79. Brown, Smith, and Latimer-3 

38. Kelley-24 80. Abegg and Pick-1 

39. Bichowsky and Rossini-1 81. Roth-25 

40. Foote and Saxton-1 82. Lange and Martln-3 

41. Bruni and Levi-2 83. Jackson, Smith, Gatty, and Wolfenden-1 

42. Jirsa-4 84. Centnerszwer and Blumenthal-5 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Table 35 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

85. Smith, Brown, and Pitzer-1 

86. Berthelot and Ogier-7 

87. Jirsa and Diamont-1 

88. Berthelot and Delepine-1 

89. Bruni and Levi-2 

90. Lemoult-1 

91. Joannis and Croizier-1 

92. Biltz and Stollenwerk-1 

93. Isambert-5 

94. Haraldsen and Biltz-1 

95. Centnerszwer and Krustinson-1 

96. Watanabe-12 

97. Walker, Bray, and Johnston-1 

98. Berthelot-11 

99. Anderson-7 

100. Berthelot-9 

101. van Laar-9 

102. Goldschmidt and Maarseveen-l 

103. Berthelot-8 

104. Randall and Halford-1 

105. Ketalaar-1 

106. Wohler and /Aartin-2 

107. Jarry-l 

108. Kirschner-1 

109. Samson and Himmelstjerna-l 

110. Berthelot-125 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 36 

SPECIFIC REFERENCES 

Substance 
tiFf S° c ° 

Fo rmu 1 a Description State 

Au g 1,2,3,4,5,6 1 1 

C 7 6 

Au"*" g 8 

AUO3— aq 9 

AU2O3 C 10 11,12 

HAuOg" aq 9 

H2AUO3" aq 9 

Au(OH)3 c 13 9 

aq 9 

AuCl c 14,15,16 

AuClg c 14 

aq 14 

AuClg•2H2O c 14 

AUCI4- aq 11,17 

HAUCI4 aq 13,14 13,14 

HAuCl4*nH20 c 13 

AuBr c 13,14,18 

AuBr2' aq 11 

AuBrj c 14,18 

aq 13 

AuBr4" aq 13 11 

HAuBr4 aq 13 

HAuBr4•5H2O c 13 

Aul c 13,14,18 

AuCl- nNHj c 16,19 

AuBr-nNHj c 19 

Aul* nNHg c 19 

AU2P3 c 20 

AuI-PHg c 21 

AuSb2 c 22 

Au(CN)2" aq 19 11 

AuSn c 23 

900 



SELECTED VALUES OP CHEMICAL THERMODYNAMIC PROPERTIES 

National Ekireau of Standards Washingtm, D.C. 

Table 36 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Calculated 

2. Baux and Brunner-l 

3. Harteck-1 

4. Ruff and Bergdahl-l 

5. Ruff and Konschak-1 

6. Kelley-18 

7. Kelley-24 

8. Bacher and Goudsmit-l 

9. Johnston and Leland-1 

10. Mixter-12 

11. Latimer-1 

12. Gerke and Rourke-1 

13. Thomsen-16 

14. Fischer and Biltz-1 

15. Matlgnon-12 

16. Ephraim-6 

17. Bjerrum and Kirschner-l 

18. Meyer-2 

19. Biltz-10,11 

20. Haraldsen and Biltz-1 

21. Holtje and Schlegel-1 

22. Wsibke and Schrag-1 

23. Biltz, Rohlff, and Vogel-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

SERIES I 
National Bureau of Standards Washington, D.C. 

Tabl e 37 

SPECIFIC REFERENCES 

Substance 
s° 

Fo rmu 1 a Oescrlption State 
‘'P 

pt g 4 2,3 2,3 

C 1 1 

pt+ g 2 

Pt{OH)2 C 5 6 

PtCl C 7 

PtCl2 c 7 

PtCl3 c 7 

PtCl4 c 7,8 

aq 7,8 

PtCl4-5H20 c 8 

PtCl4 — aq 5,9 6 

PtClg” aq 3 10 3 

HPtCl5-2H20 c 8 

H2PtCl6 aq 5,8,11 

H2PtCl5-6H20 c 8 

PtBr4 c 8 

aq 8 

PtBr4-- aq 5 

PtBrg- aq 5,8 

H2PtBrg^ aq 8 

H2PtBrg*9H20 c 8 

Ptl4 c 8 

Ptl^-- aq 8 

PtS c 12,13 

PtS2 c 12,13 

(NH4)2PtCl4 c 5 

aq 5 

Pt(OH)2'4NH3 c 5 

PtCl2'2NH3 c 14,15 

PtCl2'4NH3 c 15 

aq 3 

PtCl2*4NH3*H20 c 5 

PtCl2*5NH3 c 15 

Pt304*4NH3 c 5 

PtSb2 c 16 

PtSn c 17 

Ag2PtCl^ c 8 

Ag2PtBrg, c 8 
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National Bureau of Standards Washington, D.C. 

Table 37 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Kelley-24 

2. Bacher and Goudsmit-1 

3. Calculated 

4. Jones, Langmuir, and Mackey-1 

5. Thorasen-16 

6. Latimer-l 

7. Wohler and Streicher-2 

8. Pigeon-1 

9. Miller and Terrey-1 

10. Grunberg, Lawrentiew, and Ptizyn-1 

11. Gire-1,2 

12. Biltz and Juza-1 

13. Kelley-22 

14. Isambert-1 

15. Ephraim and Millman-1 

16. Poppema and Jaeger-1 

17. Jaeger and Bottema-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

of Standards 
SERIES I 

Washington, D.C. 

Table 38 

SPECIFIC REFERENCES 

Substance 

Formul a Description State 

tsPf° s° 

Ir 

Ir’’ 

IrO- 

IrCl 

IrCl^ 

IrCl, 

IrCle 

IrClg,- 

IrSr 

Ir2S3 

9 

c 

liq 

aq 

aq 

4 

7,8,9 

11 

12 

12 

12,13 

1 

1 

14 

14 

1,2,3,4 

5 

7.10 

REFERENCES 

1. Calculated 

2. Bacher and Goudsrait-1 

3. Brewer et al-1 

4. Albertson-2 

5. Kelley-24 

6. Kelley-18 

7. Wohler and Jochira-1 

8. Wohler and Witzraan-1 

9. Biltz-2 

10. Jaeger-1 

11. Ruff and Fischer-1 

12. Wohler and Streicher-1 

13. Remy-1 

14. Biltz, Laar, Ehrlich, and Meisel-1 
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SELECTED VALUES OF CHEMICAL THEBMODYNAMIC PBOPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 39 

SPECIFIC REFERENCES 

Substance 

Formul a Description State 

tsFf° S° 

Os 

Os"'' 

OSO4 

HOSO5 

H2OSO5 

OSS2 

OSP2 

g 

g 

c 

aq 

aq 

aq 

4 

6 

6.7 

9 

10 

6,7 

5 

8 

8 

REFERENCES 

1. Calculated 

2. Brewer et al-1 

3. Kelley-24 

4. Albertson-3 

5. Anderson and Yost-2 

6. von Wartenberg-1 

7. Kelley-ig 

8. Yost and lVhite-1 

9. Juza-1 

10. Blitz, Ehrhorn, and Meisel-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SEBIES I 

Washington, D.C. 

Table 40 

SPECIFIC REFERENCES 

Substance 

Formula Description State 
Afff° AFf° 

Re 

Re03 

Re04" 

Re207 

HReO^ 

ReFe 

ReS2 

ReASo 

aq 

c 

c 

aq 

g 

REFERENCES 

1. Kelley-24 

2. Brewer et al-1 

3. Calculated 

4. Kelley-IB 

5. Roth and Becker-1,4 

6. Ogawa-4 

7. Roth and Becker-4 

8. Ruff and Kwasnik-2 

9. Juza and Biltz-2 

10. Wiechraann, Hamburg, and Bilte—1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Ehjreau of Standards ^_Washington, D.C. 

Tabl 

SPECIFIC 

e 41 

REFERENCES 

Substance 
S° n 0 

Fo rmu 1 a Description State 

Pd 9 3 3 15 

c 1 2 

Pd'’+ g 4 

PdO C 5,6,7 5 

Pd2H c 8,9,10 

Pd(OH)2 c 11,12 

Pd(OH)4 c 11 

PdCl2 c 11,12,13 

Pdci^-- aq 14 

pdcie,-- aq 14 

H2PdCl4 aq 11 

H2PdCl6 aq 15 

PdBr2 c 12 

PdBr4— aq 15 

Pdl2'H20 c 11,12 

PdCl2*nNH3 c 16 

PdSb c 2 

PdSb2 c 2 

PdSbg c 2 

Pd(CN)2 c 12 

PdCu c 2 

PdCUg c 2 

REFERENCES 

1. Kelley-24 15. Calculated 

2. Jaeger and Poppema-1 16. Isambert-6 

3. Brewer et al-1 

4. Bacher and Goudsmit -1 

5. Wohler and Jochuin-1 

6. Wohler-1 

7. Biltz-15 

8. Gillespie and Hall- 1 

9. Gillespie and Ambrose-1 

10. Favre-9 

11. Thomsen-16 

12. Joannl8-5 

13. Puche-1 

14. Templeton, Watt, and Gaines-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Ebreau of Standards 
SERIES I 

Washington, D.C. 

Table 42 

SPECIFIC REFERENCES 

Substance 

iff® S° r ° 
Formul a Description State 

Asr° 

Rh g 1 2 3 

C 2 4 

Rh"+ g 5 

RhO C 6,7 6 

Rh20 C 6,7 6 

Rh203 c 6,7 6 

RhCl c 7 

RhCl2 c 7 

RhCl3 c 7 

RhClg"" aq 3 

REFERENCES 

1. Brewer et al-1 

2. Kelley-24 

3. Calculated 

4. Jaeger-2 

5. Bacher and Goudsmit-1 

6. Wohler and Jocheim-1 

7. Wohler and Muller-2 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C, 

Table 43 

SPECIFIC REFERENCES 

Substance 

Afr° s° 
‘'P 

Fo rmu 1 a Description State 

Ru 

Ru02 

RUCI3 

RuS2 

g 

c 

c 

c 

c 

1 

5 

5 

6 

2,4 

2 3 

REFERENCES 

1. Brewer et al-1 

2. Kelley-24 

3. Kelley-18 

4. Calculated 

5. Remy-l 

6. Kelley-22 

Table 44 

Tc c 1 

REFERENCES 

1. Calculated 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

SERIES I 
National Bureau of Standards_Washington. D.C. 

Table 4b 

SPECIFIC REFERENCES 

Substance 
AFf° 

Fo rmul a Description State 
CiBf° Cp° 

Ni 9 1.2 1 1 

c 3,4,5,6,7 3,4,5,6,7 

NiR + 9 8 

Ni++ aq 7 7 

NiO 9 9 9 

c 10,11,12,13,14,15, 
16,17,18,19,20 

21 21 

NiH 9 22 

c 23 

NiH2 c 23 

Ni(OH)2 c 26,27 24,25 

Ni(OH)3 c 26 

NiF2 c 28,29 

aq 30,31,32,33 

NiF2*4H20 c 32 

NiCl 9 22 

NiCl2 c 26,34,35 24 24 

aq 26,37 

NiCl2.nH20 c 26,32,38,39 

NiBr2 c 40,41 

aq 42 

NiBr2"3H20 c 7,40,41 

Nil2 c 42 

aq 7 

Ni(103)2 c 43 

aq 43 

Ni(l03)2'2H20 c 43 

Ni(l03)2-4H20 c 43 

NiS c 26,44,45 

NI3S2 c 46 

NiSO^ c 47,48 47,48 49 

aq 26,37 50 

NiS04.6H20 c 48,51,52 48 49 

NiS04-7H20 c 26,33 33,53 

aq 7 

N 5.2320^ * 6H2O c 28 

NiSe c 40 

NiTe c 54 

Ni(N3)2-H20 nickel azide hydrate c 55 

Ni(N03)2 c 56 

aq 7 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Ekireau of Standards _Washington, D.C. 

Table 45 (Continued) 

SPECIFIC REFERENCES 

Substance 

Fo rmu1 a Description State 
Nif° Cp° 

Ni(N03)2*6H20 c 7,28 

Ni(NH3)^++ aq 45 

Ni(NH3)g++ aq 45 

Ni{N02) 2* 6NH3 c 57 

NiCl2.nNH3 c 58,59,60,61,62 

NiBr2*nNH3 c 58,60,61,62 

Nil2*nNH3 c 58,60,61,62 

NiSO^.nNH3 c 62 

Ni2P c 63 

NigP c 63 

N%P2 c 63 

NiSb c 64 

Ni^Sb^ c 64 

Niac c 65 

NiCOg c 66,67 

Ni(CO)4 g 36 

liq 36 

NiBr^-bCHaOH c 68 

Ni(CN)2 c 69 

NKCN)^” aq 69 

NiSi c 70 67 

NiaSi c 70 67 

NiSn c 71 

NiaSn c 67 

Ni3Sn2 c 71 

2Nl2.Pbl2 c 72 

2Nl2-Pbl2*3H20 c 72 

REFERENCES 

1. Kelley-19 11. Bogatskii-2 

2. Brewer et al-1 12. Watanabe-9 

3. Clusius and Goldman-1 13. Fricke and IVeitbrecht-l 

4. Eucken and VJerth-1 14. Kapustinskii and Samovskii -1 

5. Rodebush and Michalek-1 15. Pease and Cook- -1 

6. Bronson and Wilson -1 16. Skapski and Dobrowski-1 

7. Calculated 17. Roth and Muller-6 

8. Bacher and Goudsmit-1 18. Roth-3 

9. Johnston and Marshall-1 19. Ruff and Gersten-4 

10. Kapustinskii and Silberraan-1 20. Mixter-11 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washingtcwi, D.C. 

^ Table 45 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

21. Seitz, Dewitt, and McDonald-1 63# Weibke and Schrag—1 

22. Gaydon-1 64. Oelsen-1 

23. Ray and Sahai-1 65. Roth-3 

24. Nasanen-1 66. Dobychin-1 

25. Britton-2 67. Kelley-20 

26. Thomsen-16 68. Lloyd, Brown, Bonnell, and Jones-1 

27. Giordoni and Mattias-1 69. Varet-4,5 

28. Domange 70. Oelsen and Sameon-Hlmmeletjerna-1 

29. Jellinek and Rudak-1 71. Oelsen-1 

30. Mulert-1 72. Mosnier-1 

31. Petersen-1 

32. Jahn-Held and Jellinek-1 

33. Seidell-l 

34. Sabatler-2 

35. Sano-3 

36. Kelley-24 

37. Plake-1 

38. Derby and Yngve-1 

39. Bell-1 

40. Fabre-1 

41. Crut-l 

42. Jellinek and Uloth-2 

43. Meusser-1 

44. Schenck and Raub-1 

45. Latimer-1 

46. Vanyukov and Kiseleva-1 

47. Marchal-8 

48. Kelley-22 

49. Kelley-18 

50. Haring and van den Bosche-1 

51. Perreu-1 

52. Benrath and Thieman-1 

53. Robinson and Jones-1 

54. Fabre-3 

55. Wohler and Martin-1 

56. Guntz and Martin-1 

57. Long and Toettcher-l 

58. Biltz and Huttig-2 

59. Hart and Partington-1 

60. Ephralm-1,12 

61. Biltz and Felkenheuer-3 

62. Ephraim-2,8 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Ebreeu of Standards Washington, D.C. 

Tabl e 46 

SPECIFIC REFERENCES 

Substance 

s° 
Formul a Description State 

&Bf° Cp° 

Co g 1 1,2 1 

C 4 3 

Co'’+ g 1 

Co++ aq 5 6 

CO+++ aq 5,7 

CoO c 8,12,13 9,10,11,13 

C0304 c 12,14,15 

CoH c 16 

C0H2 c 16 

Co(OH)2 c 17 

Co(OH)3 c 17 

C0F2 c 18,19,20 

aq 21 

CoF2*4H20 c 22 

C0F3 c 20,23, 24 

CoCl^ c 17,25,26,28 24 24 

aq 17,29 

CoCl2-nH20 c 17,25,26,28 

CoBr2 c 30,31,32 

aq 5 

CoBr2-6H20 c 30 

C0I2 c 32,33,34 

aq 35 

00(103)3 c 36 

aq 36 

Co(^2* ^^2^ c 36 

CoS c 6,17,37,38 3 

CO2S3 c 5 

C0SO4 c 39,40 39,40 

aq 17 

C0SO4•nH^O c 17,28,41 40 

CoSe c 31 

CoTe c 31 

Co(N03)2 c 5,42 

aq 17 

Co(N03)2*6H20 c 17 

Co(NH3)^++ aq 43 

Co(NH3)^+++ aq 43 

[Co(NH3)5H20]+++ aq 5 43 

[Co(NH3)5N03] ++ aq 44 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

SERIES I 
National Bureau of Standards Washington, D.C. 

Tabl e 46 (Continued) 

SPECIFIC REFERENCES 

Substance 

AFf° 

Fonnu) a Description State 

[Co(NH3)5N03n(N03)2 c 44 

aq 44 

[Co(NH3)5H20](N03)3 c 44 

aq 44 

[Co{NH3)5H20Jf3 c 45 

CoCl2-nNH3 c 46,47,48 

CoCl2*2N2H4 c 49,50 

[Co(NH3)4Cl2]+ aq 51 

[Co(NH3)4Cl2]Cl c 51 

aq 51 

[Co(NH3)5C1]++ aq 52 52 

[Co(NH3)5Cl]Cl2 c 44 

aq 44 

C0CI3.6NH3 c 53 

[Co(NH3)5H20jcl3 c 44 

aq 44 

CoBr2.nNH3 c 46,47,48 

CoBr2*2N2H4 c 49 

[Co(NH3)5Br]++ aq 44 

[Co(NH3)5Br]Br2 C 44 

aq 44 

[Co(NH3)^H20]Br3 c 44 

aq 44 

Col2*nNH3 c 46,48 53 

C0I3.6NH3 c 53 

CoSO^.nNH^ c 47 

[Co(NH3)5S04] + aq 52 

CoP c 54 

C0P3 c 54 

C02P c 55 

CoAS2*CoS2 c 3 

CoSb c 56 3 

CoSb2 c 56 

C03C c 57 57 

CoCO^ c 58 

CoCl2*nC2H50H c 50,59 

CoCl2-3C2H4(OH)2 c 50 

CoBr2-2CH30H c 50 

CoBr2.nC2H50H c 50,59 

CoBr2.nC2H4(OH)2 c 50 

CoCl2-C2H4(NH2)2 c 49,50 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Tab) e 46 (Continued) 

SPECIFIC REFERENCES 

Substance 
S° 

Fo rmu 1 a Oescription State 

[co [C2H4(NH2)2]2‘^l2^'^ aq 51 

[Co[C2H4(NH2)2]Cl2]cl c 51 

aq 51 

[Co[C2H4( 1^2)2] CI2] c 60 

Cl-nNH3 ^ 

CoCl2*3C2H4(NH2)2 c 49,50 

CoBr2•nC^H^(NH2)2 c 49,50 

Col2*3C2H4(NH2)2 c 49,50 

Co(C2F%S04)2 cobalt ethylsulfate aq 17 

CoSi c 61 

CoSi2 c 61 

CoSig c 61 

C02Si c 61 

Co2Sn c 62,63 

REFERENCES 

1. Pltlllips-l 21. Petersen-4 

2. Brewer et al-1 22. Jahn-Held and Jellinek-1 

3, Kelley-18 23. National Bureau of Standards-1 

4. Simon and Rutiemann-1 24. Fowler, Burford III, Hamilton Jr., Sweet, 

5. Calculated IVeber, Kasper, and Litant-1 

6. Latimer-1 25. Sano-2 

7. Noyes and Deahl-1 26. Sabatier-2 

8. Roth and Havekoss-1 27. Kelley-24 

9. Kapuetinelcil and Hofmann-1 28. Bell-1 

10. \Natanabe-10 29. Biltz-9 

11. Emmett and Schultz-2 30. Crut-l 

12. Mixter-11 31. Fabre-1 

13. Shibata and Mori-1 32. Jellinek and Uloth-2 

14. Blltz-15 33. Mosnier-1 

15. Watanabe-5 34. Devoto and Guzzi-1 

16. Ray and Sahai-1 35. Pigeon-1 

17. Thomsen-16 36. Meusser-1 

18. Domange-1 37. Vanyukov and Kieeleva-l 

19. Jellineic and Rudat-1 38. Jellinek and Zakowski-1 

20. Jellinek and Koop-1 39. Marchal-8 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Table 46 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

40. Kelley-22 

41. Carpenter and Jetti-1 

42. Guntz and /Aartin-1 

43. Lamb and Lorson-1 

44. Lamb and Simmons-1 

45. Litvinov-1 

46. Biltz and Fetkenheuex-2 

47. Ephraim-9 

48. Biltz and Huttig-2 

49. Hieber and Miihlbauer-l 

50. Hieber and Woerner-2 

51. Ovenston-1 

52. Adell-1 

53. Ziegler-1 

54. Biltz and Heimbrecht-1 

55. Weibke and Schrag-l 

56. Oelson-1 

57. Schenck, Kxagelokj and Eisenateoken-l 

58. de Carli-1 

59. Lloyd, Brown, Bonnell, and Jonee-l 

60. Spacu and Voichescu-3 

61. Oelsen and Middel-1 

62. Schubel-1 

63. Schimpff-l 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, DX. 

Tabl e 47 

SPECIFIC REFERENCES 

Substance 

Fo rmu1 a Description State 
‘'P 

Fe 9 3 1 1,9 1 

c 4,41 9 

Pen+ g 5,6,28 

Fe++ aq 1 7 

Fe+++ aq 1,8,12,13 8,>1,10,15, 
14 

^®0.95° “FeO” wustite c 16,17,20,21 18,19,21 

Fe203 hematite c 16,23,24,25 22 9 9 

magnetite c 23,20,9,7,27,2,16, 
25 

26,7,27 

Fe(OH)++ aq 29 10,30 

Fe(OH)2 c 34,31 7 

Fe(OH)2''' aq 30 

Fe(OH)3 C 32,34 

FeF2 aq 33 

FeFg aq 33 

FeCl++ aq 29 35 

FeCl2 c 34,38,39,40 40 36,37 36,37 

aq 1,42 

FeCl2-nH20 c 42,43,44 

FeClg c 44,45,46 

aq 34,16 

FeClg.eHjO c 43,44 

FeBr++ aq 29 29 

FeBr2 c 47 

aq 48 

FeBrs aq 47 

Fel2 c 49,47 

aq 48,50 

FeS c 50,52,51,53,54,55, 
56,57,58,59,60,7 

61 61 

FeS2 c 7,62,63,64 65 65 

FeS04 c 66 

aq 34,32 

FeS04.nH20 c 66,67 

Fe2(S04)3 aq 34,32,68 

Fe(KSO^)2 aq 32 

FeSe c 69 

araorp 69 

FeTe c 70 

Fe2N c 80,71 80 72 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Tab! e 47 (Continued) 

SPECIFIC REFERENCES 

Substance 
bFf° S° 

Formul a Description State 
bsr° 

Fe4N c 80,73,74 80 80, 72 

Fe(N03)3 aq 34 

Fe(N03)3*9H20 c 75 

Fe(NO)Cl2 aq 76,77 

FeCl2*nNH3 c 78,79,81,82 

FeCl3-6NH3 c 83 

FeBr 2 *011113 c 79,78,84,83 

Fel2*nNH3 c 79,78,84 

Fe(N0)S04 aq lb,11 

FeSO^•nNH^ c 85 

FeP c 86,87 

FeP2 c 90 

Fe2P c 89,90 

FeaP c 90 

FeP04 c 89 

FeP04.nH20 c 91 

FeSb c 92 

FeSb2 c 92 

FeaC cementite c 23,50,8,94,95,96, 
97 

93 9 

FeCOa siderite c 23,99,100,101 98,100 98 

Fe(CO)5 liq 23,102,103 

f'62^^2^4 ^ 3 ferric oxalate aq 104 

Fe(HC204)3 ferric bioxalate aq 104 

ferric acetate aq 34,32 

Fe(CO)4Br2 c 47 

aq 48 

Fe(CO)^l2 c 47 

Fe(CN)g—- aq 106 

Fe4[Fe(CN)j3 c 105 

FeCOlCN)^--- aq 106 

Fe2CO(CN)5 c 109 

HFe(CN)^- aq 106 

H2Fe(CN)5— aq 106 

HaFeCCN)^, aq 1 

H3Fe{CN)6- aq 106 

H4Fe(CN)^ c 107 

aq 105 

(NH4)4Fe(CN)g aq 108 

(NH4)4Fe(CN)^.6H20 c 108 

HFeCOCCN)^— aq 106 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Ebreau of Standards Washington, D.C. 

Table 47 (Continued) 

SPECIFIC REFERENCES 

Substance 
bBf° S° 

Formul a Description State 

H2FeOO(CN)5- aq 106 

H3FeCO(CN)5 aq 109 

H3FeCO(CN)5.H20 c 109 

FeSi c 110 111 

FesSi c 112 ,113 

FeSi03 c 115 ,116,114 

Fe2SiO^ c 22 88 88 

2Fel2-Pbl2 c 49 

Zn^FeCCN)^ c 108 

REFERENCES 

1. Calculated 26. Sano-19 

2. Kelley-18 27. Fricke, Walter, and Lohrer- 1 

3. Kelley-19 28. Phillips-1 

4. Kelley-17 29. Rabinowitch and Stockmayer- 1 

5. Bacher and Goudsmit-1 30. Lamb and Jaques -1 

6. Swings, Elden, and Grandjean-1 31. Fricke and Ribl -2 

7. Randall and Frandsen-2 32. Berthelot-5 

8. Fleharty-1 33. Petersen-4 

9. Kelley-24 34. Thomsen-16 

10. Bray and Hershey-1 35. Bent and French -1 

11. Schumb, Sherrill, and Sweetsen-1 36. Kelley and Moore-2 

12. Evans-1 37. Moore-4 

13. Fontana-1 38. Jellinek and Koop-1 

14. Noyes and Braun-1 39. Richards, Rowe, and Burgess -1 

15. Bray and Hershey-1 40. Sano-11 

16. Roth and Wienert-l 41. Cleaves and Thompson-1 

17. Iwase" and Sano-1 42. Perreu-14 

18. Chipman and Marshall-1 43. Sabatier-2 

19. Emmett and Schultz* -3 44. Sabatier-4 

20. Darken and Gurry-2 45. Kangro and Flugge-1 

21. Bichowsky and Rossini-1 46. Lemoine-1 

22. Roth and Troitzsch- •1 47. Hieber and Woerner-3 

23. Roth-3 48. Hieber, Appel, and Woerner- 1 

24. Schmahl-1 49. Mosnier-1 

25. Darken and Gurry-l 50. Naeser-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards_Washington, DX. 

Tabl e 47 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

51. Korshunov-3 93. Seitz, McDonald, and Wells-1 

52. Kapustinskii and Korshunov-1 94. Watase-3 

53. Zeumer and Roth-4 95. Ruff and Gersten-2 

54. Vanyukov and Kiseleva-1 96. Roth, Chall, Doepke, Grau, Muller, Umbach, and 

55. Parravano and de Cesaris-3 Zeumer-1 

56. Mannheiraer-1 97. Troost and Hautefeuille-3 

57. Mixter-15 98. Anderson-9 

58. Jellinek and Zakowski-1 99. Berthe lot-7 

59. Britrke and Kapustinskii-3 100. Kelley-20 

60. Berthelot-13 101. Kustinsons-5 

61. Anderson-5 102. Hieber, Behrens, and Teller-1 

62. Lipin, Uskov, and Klokman-1 103. Mittasch-1 

63. Kamura-1 104. Lemoine-1 

64. Lukes, Prutton, and Turnball-1 105. Berthelot-25 

65. Anderson-14 106. Muller-2 

66. de Forcrand-65 107. Chretien and Guinchant-1 

67. Biltz-6 108. Joannis-1 

68. Tananaev-1 109. Muller-3 

69. Fabre-1 110. Korber and Oelsen-1 

70. Fabre-2 111. Schumpff-1 

71. Fowler and Hartog-1 112. Carapbell-4 

72. Sato-5 113. Weibke and Kubaschewski-1 

73. Emmett, Hendricks, and Brunauer-1 114. Wologdine-1 

74. Lehrer-1 115. Le Chatelier-8 

75. Berthelot-8 116. Le Chatelier-10 

76. Gay-1 

77. Manchot-2 

78. Biltz-10 

79. Biltz and Huttig-2 

80. Kelley-23 

81. Ephraim-1 

82. Hart and Partington-1 

83. Ephraim and (4illman-l 

84. Ephraim-12 

85. Ephraim-13 

86. Weibke-2 

87. Franke, Meisel, Juza, and Biltz-1 

88. Kelley-14 

89. Roth, Meichsner, and Richter-1 

90. Weibke and Schrag-1 

91. Sano-10 

92. Oelsen-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 48 

SPECIFIC REFERENCES 

Substance 

Afr° 
Formul a Description State 

Cp° 

Mn g 2,3 1 1 

C 2.5 2 2 

Mn"+ 9 4,5 

Mn++ aq 1 1 

Mn+++ aq 1 

MnO g 7 

c 8,9,10,12,13, 1,14 
15,16 

19 19 

Mn02 c 20,22,23,16,10,15, 
24 

17,21 17,21,25 25 

Mn04" aq 1 1 

Mn203 c 10,16,24,26,27,28 32 

Mn304 c 9,16,22,29,15 9 

Mn(OH)2 amorp 20,33 34,35 

Mn(OH)3 amorp 36 

MnF2 c 38 37 37,55 

aq 36 

MnF3 aq 1 

MnCl2 c 20,39,40 41 41 

aq 20,39,42,43 

MnCl2'nH20 c 20,44,45,46,47,48, 
49,50 

H2MriCi^ aq 51 

MnBr2 c 52 

aq 1 

MnBr2-nH20 c 53 

MnBr^ aq 54 

Mnl2 c 52,56 

aq 1 

Mnl2*nH20 c 57 

MnS c 39,20,33,58,59,60, 
70,71,72 

72 72 

MnS04 c 8,20,74 73 73 

aq 22,8,78 1,75,77,76 

MnSO^•nH20 c 74,20,79,80,81,82 32 

aq 1 

c 20 83 83 

Mn2(S04)3 c 84 

aq 1 

MnSe c 54 85 85 

MnXe c 85 85 

Mn(N3)2 manganese azide c 86 

Mn5N2 c 87,88,89 89 
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SERIES I 

Washington, D.C. 

Table 48 (Continued) 

SPECIFIC REFERENCES 

Substance 
S° 

Formul a Description State 
Cp° 

MngN2 c 89 90 

Mn(N03)2 c 91,92 

aq 20,92,93 

Mn(N03)2*nH20 c 94 

Mn(N03)2*6H20 liq 94 95 

MnCl2-nNH3 c 96,97 

MnCl2'2NH4Cl*2H20 c 48 

MnBr2'nNH3 c 96,98,99 

Mnl2*nNH3 c 96,98,99 

MnSO^•nNH3 c 100 

MnSO^.(NH^)2SO4.nH20 c . 101,102 

Mn2{P04)3 c 103 

Mnjp c 15,10,11,29,9 25 25 

UnOOj c 20,104,105,10,42, 
106,11,15 

19,107 19 

aq 1,61 

manganese oxalate c 62 

MnC204 *01120 c 62,63 

Mn(CH02)2 manganese formate c 63 

aq 63 

Mn(CH02)2*2H20 c 63 

Mn (2 manganese acetate c 63,64 

aq 63,64 

Mn(C2H302)2'4H20 c 63,64 

MnSiOs c 15,65,66,67 68 68 

gls 65 

Mnl2*Pbl2 c 69 

Mnl2-Pbl2'3H20 c 69 

ZnMnO^ aq 30 

REFERENCES 

1. Calculated 11. Roth-3 

2. Kelley, Naylor, and Shoraate-1 12. Aoyama and Oka -1 

3. Baur and Brunner-l 13. Guntz-1 

4. Bacher and Goudsmit-1 14. Tatievskaya, Chufarov, and Antonov-1 

5. Uraino-1 15. Le Chatelier-10 

6. Phillips-1 16. Siemonsen-1 

7. Gaydon-1 17. Hutchinson-1 

8. Southard and Shomate-1 18. Brown and Liebhafsky-1 

9. Roth and Muller-6 19. Kelley-24 

10. Ulich and Siemonsen-1 20. Thomsen-16 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Tab 

SPECIFIC 

e 48 (Continued) 

REFERENCES 

REFERENCES 

21. Wadsley and Walkley-1 63. Berthelot-8 

22. Shomate-5 64. Berthelot-135 

23. Mixter-ll 65. Mulert-1 

24. Kapustinskil and Bayushkina-1 66. Wologdine-1 

25. Kelley and Moore-l 67. Wologdine and Pankiewitsch-1 

26. Drucker and Huttner-1 68. Kelley-14 

27. Meyer and Rotger-1 69. Mosnier-1 

28. Blltz-15 70. Vanyukov and Kiseleva-1 

29. Ruff and Gersten-2 71. Britzke, Kapustinskil, and Veselovskii-1 

30. Kapustinskil and Samoilov-1 72. Anderson-5 

31. Millar-3 73. Moore and Kelley-1 

32. Kelley-18 74. Perreu-10 

33. Berthelot-13 75. Seidell-1 

34. Nasanen-4 76. Harned and Owen-1 

35. Fox, Swinehart, and Garrett-l 77. Robinson and Jones-1 

36. Petersen-4 78. Plake-1 

37. Stout and Adaras-1 79. Perreu-1 

38. Jellinek and Koop-1 80. Perreu-6 

39. Konnecker and Biltz-1 81. Biltz-6 

40. Sano-14 82. Biltz-19 

41. Kelley and Moore-2 83. Kelley and Moore-4 

42. Kapustinskll-7 84. Beck-1 

43. Walkley-1 85. Kelley-9 

44. Sano-16 86. Wohler and Martin-1 

45. Sano-8 87. Neumann, Kroger and Kunz-1 

46. Voskresenskaya and Ponomareva-2 88. Neumann, Kroger, and Haebler-2 

47. Voskresenskaya and Ponomareva-1 89. Sato-17 

48. Foote and Saxton-1 90. Sato-16 

49. Sabatier-2 91. Guntz and Martin-1 

50. Lescoeur-3 92. Ewing, Click, and Rasmussen-1 

51. Berthelot-68 93. Morgan and Owen-1 

52. Devoto and Guzzi-l 94. Shomate and Young-1 

53. Lescoeur-7 95. Kelley-27 

54. Fabre-1 96. Biltz and Huttig-2 

55. Kelley-25 97. Hart and Partington-1 

56. Mosnier-1 98. Ephraim-1 

57. Lescoeur-1 99. Ephraim-12 

58. Jellinek and Podjaski-1 100. Ephraim-9 

59. Kelley-22 101. Graham-2 

60. Kapustinskil and Korshunov-l 102. Ephraim and Wagner-1 

61. Kelley-20 103. Berthelot-102 

62* Smith and Topley-l 104. Bichowsky and Rossini-1 
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Table 48 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

105. Berthelot-ll 

106. Kapustinskii-1 

107. Anderson-9 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National ELreau of Standards 
SERIES I 

Washington, D.C. 

Table 49 

SPECIFIC REFERENCES 

Substance 
liFf° S° 

Formal a Description State 

Cr g 1,2,4 3 3 

C 2,3 2 2 

Cr'’+ g 5,6 

Cr++ aq 3 

[Cr(6H20)] +++ aq 3 

CiO g 7 

CrOa C 8,9,10,11 

aq 21,22,23 

Cr04— aq 3 3 

c 8,10,11,12,13,14,15 2 2 

012^2 * c 16 

Cr20Y" aq 3 3,17 

^^2^9”"' aq 20 

Cr,7H2 c 18 

[Cr(5H20) (OH)] ++ aq 35 

HCr04- aq 3 17 

[Cr(4H20)(0H)2] + aq 35 

H2C1O4 aq 3 17 

Cr(0H)3 c 19 

[Cr(4H20)(0H)2]{0H) c 19 

[Cr(5H20) (OH)] (OH)2 c 19 

HCr20g aq 20 

CrF2 c 24 

CrFa c 25,26 

[Cr(6H20)jF3 aq 27 

H3tCr(6H20)]F6 aq 27 

[Cr(5H20)Cl]++ aq 3 

CrCl2 c 3,28,19 2,30 2,30 

aq 19 

CrCl2-nH20 c 19,29 

[Cr(4H20)Cl2]'^ aq 3 

CrCla c 19,28,25 2,30,31 2,30 

[Cr(4H20)Cl2]Cl c 36 

• aq 32,33,34 

[Cr(4H20)Cl2]Cl. 
nH20 

c 19,36 

[Cr(5H20)Cl]ci2 aq 3 

[Cr(6H20)]ci3 c 19 

aq 19,35 

CrCl4 g 28 

Cx02d2 liq 37,38,39 
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SERIES I 
National Bureau of Standards Washington, D.C. 

TabI e 49 (Continued) 

SPECIFIC REFERENCES 

Substance 
&Ff° S° 

Formul a Description State 
&Bf° 

[Cr(4H20)(OH)2]Cl aq 35 

[Cr(5H20)(OH)]Cl2 aq 35 

[Cr(4H20)Br2]Br aq 19 

[Cr(4H2O)Br2]Br•2H2O c 19 

[Cr(6H20)]Br3 c 19 

aq 19 

Crl2 c 40 

aq 3 

[Cr2(6H20)(50^)3] aq 41,43 

[Cr2(6H20)(S04)3]. 
2H2O 

c 43 

[Cr2(8H20)(504)2] 
(SO4) 

aq 41,43 

[Cr2(10H2O)(SO4)2] aq 41,43 

[Cr2(12H20) (504)3] aq 41,32,43 

[Cr2(12H20)](S04)3- 

nH20 

c 43,42 

CrN c 44,45 

Cr2N c 45 

(NH4)2Cr04 c 23 

aq 21,95,3 

(NH4)2Cr20,^ c 47,46 

aq 47,46,21 

CrSb C 48 

CrSb2 c 48 

c 15,49 15 15 

Ct^C c 15 15 15 

Ct-jCj c 15 15 15 

PbCr04 c 50,51 

2Crl2-Pbl2 c 40 

2Crl2>Pbl2*3H20 c 40 

A92C^4 c 54 52,53 54 54 

FeCr204 c 55 56 56 
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National Bureau of Standards 
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Washington, D.C. 

Table 49 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Baur and Brunner-1 

2. Anderson-15 

3. Calculated 

4. Maier-2 

5. Bacher and Goudsmit-l 

6. Phillips-1 

7. Gaydon-1 

8. Mlxter-6 

9. Mixter-10 

10. Mixter-16 

11. Roth and Becker-2 

12. Roth and Wolf-2 

13. Grube and Flad-1 

14. Grube and Flad-2 

15. Kelley, Boericke, Moore, Huffman, and Bangert-1 

16. Simon, Fischer, and Schraidt-1 

17. Neuss and Rieraan-1 

18. Sieverts and Gotta-2 

19. Recoura-3 

20. Kobozev and Gal'braikh-l 

21. Merges-1 

22. Buchner and Prins-1 

23. Sabatier-5 

24. Jellinek and Rudat-1 

25. von Wartenberg-12 

26. Doraange-4 

27. Petersen-4 

28. Doerner-1 

29. Knight and Rich-1 

30. Kelley-24 

31. Trapeznikova, Shibnikov, and Milyutin-1 

32.. Thomsen-16 

33. Berthelot-96 

34. Neumann, Kroger, and Kunz-1 

35. Bjerrum-4 

36. Highley-1 

37. Berthelot-53 

38. Berthelot-54 

39. Berthelot-93 

40. Mosnier-1 

41. Colson-2 

42. Senechal-1 

43. Recoura-2 

44. Neumann, Kroger, and Haebler-1 

45. Sano-4 

46. Berthelot-95 

47. Moles and Gonzales-1 

48. Schimpff-1 

49. Heusler-1 

50. Golblum and Stoffella-J 

51. Roth, Schwartz, and Buckner-1 

52. Cann and Mueller-1 

53. Murgulescu-1 

54. Smith, Pitzer, and Latimer-2 

55. Boaricke and Bangert-1 

56. Shomate-1 
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SELECTED VALUES OF CHEMICAL THEBMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Tabl e 50 

SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a Description State 
bsr° s° 

Mo g 1 2 

C 3 3 

Mo + g 4 

M0O2 C 5,6,7 

M0O3 C 5,8,9,10 11 

aq 12 

M0O4 aq 14 

M0O4" aq 13,14 

M0O5 aq 14 

H2M0O4 c 13 

aq 13 

H2M0O4.H2O c 13 

M0CI2 c 2 

M0CI3 c 2 

M0CI4 c 2 

M0CI5 c 2 

MoClg, c 2 

MoBr2 c 2 

MoBr^ c 2 

MoBr4 c 2 

MoBr^ c 2 

Mo 12 c 2 

M0I3 c 2 

M0I4 c 2 

M0I5 c 2 

M0S2 c 15,17 16 15 

M0S3 c 17 

M02C c 18 18 

PbMo04 c 19 

CUM0O4 c 19 

FeMo04 c 19 

Fe2(Mo04)3 c 19 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washingtcm, D.C. 

Table 50 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Kelley-19 

2. Brewer et al-1 

3. Kelley-24 

4. Bacher and Goudsmit-1 

5. Mlxter-10 

6. Tonasaki-1 

7. Chaudron-1 

8. Neumann, Kroger, and Kunz-2 

9. Moore and Paar-1 

10. Deleplne-2 

11. Seitz, Dunkerley, and DeV/itt-1 

12. Huttig and Kurre-l 

13. Pechard-1 

14. PlesarJewBky-3,5 

15. Makolkin-1 

16. Anderson-14 

17. Kelley-22 

18. Kelley-23 

19. Tairanann and Westerholt-l 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Table 51 

SPECIFIC REFERENCES 

Substance 
kPf? Cp° 

Formul a Description State 

W 9 2 1.3 3 

c 4 4 

w + 9 1 

W02 c 5,6,7 

W03 c 7,8,9,10,11,12,13 13 

W04-- aq 15 

W205 c 5,16 

H2W04 c 15 

WC12 c 2 

WC14 c 2 

WC15 c 2 

WCl^ c 2,18 

WBr2 c 2 

WBr^ c 2 

WBr^ c 2 

WBr^ c 2 

WI2 c 2 

WI4 c 2 

WI5 c 2 

WS2 c 17 

wc c 19 

CuWO^ c 20 

CuW04'2H20 c 20 

FeW04 c 20 

FeW04-3H20 c 20 

Fe2(WO4)3.8H20 c 20 

REFERENCES 

1. Laporte and Mack-1 11. Moose and Parr- •1 

2. Brewer et al-1 12. von Liempt-7 

3. Calculated 13. Weiss, Martin. and Stimmelmayr-l 

4. Kelley-24 14. Seitz, Dunkerley, and DeWltt-1 

5. Shibata-5 15. Hiittig and Kurre-l 

6. Chaudron-1,2 16. Chaudron-1 

7. Delepine and Hallopeau-1 17. Roth-1 

8. Huff, Squitieri, and Snyder-1 18, Kellev-22 

9. Mixter-6 19. McOraw, Seitz, and Snyder-l 

10. Dele*pine-6 20. Tamraann and Westerhold-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Fo rmu 1 a 

Tabl e 52 

SPECIFIC REFERENCES 

Substance 

Description State 
tsPf° 

vn+ 

VO 

VO4- 

VO5- 

V2O2 

VoO. 2^3 

'2^4 

VoO, 2^5 

HV.O 6"^17 

VClj 

VCl, 

VCI4 

voclo 

voso. 

VN 

VC 

1.2 

g 

g 

aq 

aq 

c 

c 

aq 

aq 

aq 

c 

c 

liq 

c 

3 

4 

5 

2 

6,7 

8,11 

7,8,12 

7,'8,11 

2 

11 

11 

11 

11 

14,19 

21 

22 

10 

13,14,15 

16 

16 

18 

17 

17 

20 

23 

20 

17 

20 

23 

20 

REFERENCES 

1. Brewer et al-1 

2. Calculated 

3. Bacher and Goudsmit-1 

4. Gaydon-1 

5. Plesarjeweky-5 

6. Kobayashi-2 

7. Mixter-14 

8. Siemonson and Vlich-1 

9. Anderson-11 

10. Spencer and Justice-2 

11. Ruff and Friedrich-1 

12. Muller-6 

13. Milan-1 

14. Flood and Kleppa-1 

15. Iwase and Nasu-1 

16. Latimer-1 

17. Shomate-9 

18. Simons and Powell-1 

19. Neumann and Sonntag-1 

20. Shomate and Kelley-2 

21. Kelley-23 

22. Matignon-15 

23. Todd and Coughlin-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Table 53 

SPECIFIC REFERENCES 

Substance 
S° 

Fo rmul a Descriptron state 
hHf° 

Cb 

Cb204 

Cb20^ 

g 

c 

c 

c 

3 

4,5,6 

7 

1,2 

1 

1,2 

8 

REFERENCES 

1. Calculated 

2. Roth-2 

3. Reimann and Grant-1 

4. Sue-2 

5. Sue-3 

6. Grube, Kubaschewski, and Zwiauer-1 

7. Becker and Ro^h-5 

8. Kelley-18 
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SELECTED VALDES OF CHEMICAL THEBMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 54 

SPECIFIC REFERENCES 

Substance 

Fo rrou 1 a Description State 
Mr Mr S° 

Ta 

TaoOj 2'-’5 

TaN 

TaC 

1,2,3 

6,7,8 

7 

1,4 

5 

10 

10 

1.4 

5 

10 

9 

10 

REFERENCES 

1. Calculated 

2. Langmuir and Malter-l 

3. Brewer et al-1 

4. Kiess and Kiess-1 

5. Kelley-16 

6. Becker and Roth-4 

7. Neumann, Kroger, and Kunz-2 

8. Moose and Parr-1 

9. Sato-12 

10. Kelley-12 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Tabl e 55 

SPECIFIC REFERENCES 

Substance 
tiFf° S° 

Fo rmul a Oescrlption State 
Afff° 

Ti g 2,27 1,3 1,3 1.3 

C 4 4 

Tin4 
g 3,5 

TiO g 6 

C 7 7 

Ti02 rutile, III c 8,9,10,11,12 13 13 

anatase, III c 13 13 

amorp 14 

c 2 2 7 7 

TisOs c 2 2 7 7 

TiF2 c 2 

TiFg c 2 

TiF4 c 2 

H2TIF6 aq 16 

TiCl g 6 

TiClg c 2 

TiClg c 2 

TiCl4 g 1.2 1.2 

liq 15 16,17,19 16,18,20 

aq 15 

TiBr2 c 2 

TiBr3 c 2 

TiBr4 c 2 

Til2 c 2 

Til3 c 2 

Til4 c 2 

TiCl4-nH2S c 21 

TiBr4>nH2S c 21 

TiN c 9 7 7 7 

TiCl4*nPH3 c 22 

TiBr4'nPH3 c 22,2 

TiC c 23,24 24,4 4 4 

FeTi03 c 26,25 26,25 26,25 26,25 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Table 55 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Calculated 

2. Brewer et al-1 

3. Bacher and Goudsmit-l 

4. Kelley-2 

5. Moore-1 

6. Gaydon-1 

7. Shomate-6 

8. Roth and Becker-3 

9. Neumann, Kroger, and Kunz-2 

10. Roth and Wolf-1 

11. Mixter-8 

12. Sieverts and Gotta-3 

13. Shomate-8 

14. Roth and Richter-1 

15. Thomsen-16 

16. Latimer-2 

17. Yost and Blair-1 

18. Herman-1 

19. Kelley-19 

20. Kelley-20 

21. Biltz and Keunecke-1 

22. Holtje-1 

23. Brantly and Beckman-1 

24. Naylor-3 

25. Shomate, Naylor and Boericke-1 

26. Shomate-4 

27. Blocher and Campbell-2 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

SERIES I 
National Bureau of Standards_Washington, D.C. 

Table 56 

SPECIFIC REFERENCES 

Substance 
S° 

Formul a Description State 

Zr g 3 3 1,2 1,2 

C 1 

Zr" + g 2 

ZrO++ aq 1,4 

Zr02 c 6.7,8,9 6,7,8,9 5 

Zr02'5H20 amorp 1.4 

ZrO(OH)2 c 4 

Zr(OH)4 c 4 

Zr(OH)4.nH20 c 4 

ZrF2 c 3 

ZrF3 c 3 

ZrF4 c 3 

ZrCl2 c 3 

ZrCl3 c 3 

ZrCl4 c 3 3 1 

ZrOCl2 aq 10 

ZrOCl2’nH20 c 10,14 

ZiBr2 c 3 

ZrBr3 c 3 

ZrBr4 c 3 

ZrOBr2 aq 1 

ZrOBr2*nH20 c 1,12 

Zrl2 c 3 

Zrig c 3 

Zrl4 c 3 

ZrOS04 aq 11,12,7,15 

Zr(S04)2 c 11,12 

Zr(SO^ ^ 2 * ^^2^ c 11,12 

ZrN c 6 1,6 1 

ZrO(N03)2 aq 1 

ZrO(N03)2.nH20 c 13 

ZrC c 16 

ZrSi04 c 17 17 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Table 56 (Continued) 

SPi^CIFIC REFERENCES 

REFERENCES 

1. Calculated 

2. Bacher and Goudsmit-1 

3. Brewer et al-1 

4. Simon and Fischer-1 

5. KelleY-2 

6. Neumann, Kroger, and Kunz-2 

7. Roth, Borger and Siemonsen-2 

8. Roth and Becker-3 

9. Weiss and Neumann-1 

10. Chauvenet-5 

11. Beck-1 

12. Chauvenet-6 

13. Chauvenet and Nicolle-1 

14. Chauvenet-3 

15. Chauvenet-7 

16. Prescott-1 

17. Kelley-14 
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SELECTED VALDES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 57 

SPECIFIC REFERENCES 

Substance 
S° r 0 

Formul a Description State 

Hf g 1 

C 2 2 

Hf02 c 3 

REFERENCES 

1. Calculated 

2. K6lley-24 

3. Roth and Becker-3 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Table 58 

SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a Description State 

B g 2 2 1,2 2 

C 2 2 

amorp 2 2 2 

Bn+ 
9 1 

B2 9 5,6 

BO 9 7 2 2 2 

B02” aq 8 

B2O3 c 8 2,9 

gls 8 8 

BH g 8 2 2 2 

diborane 9 11 12 12 

B5H9 pentaborane 9 11 2 2 

liq B 2 

decaborane c 2 

HBO2 c 14,15 14 

aq 8 

H2BO3- aq 8 8 

H3BO3 c 14,16 2 2 

aq 2,9,19 17,18 

H2B4O7 c 15 

BF 9 7 

BF3 9 20 21 

aq 22 

BF4- aq 2 22 

HBF4 aq 22 

BCl 9 2,5,7 2 

BCI3 9 24 21 2 

liq 25,26 21 

BBr 9 2 

BBr3 9 2,27,24 21 2 

liq 24,27 24 

B2S3 c 28,29 

BN 9 5 

c 20 20 

hexahydro-s-triaza- 
triborine, borazole 

9 21 21 

NH4BO2 aq 22 

NH4BO3 aq 22 

NH4BO3.H2O c 22 

(N-H4)2HB03 aq 10 

B4C c 4 4 

B(CH3)3 liq 12 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 58 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Moore-l 

2. Calculated 

3. Johnston et al-1 

4. Kelley-24 

5. Gaydon-1 

6. Douglas and Herzberg-l 

7. Herzberg-9 

8. Owen-1 

9. Southard-2 

10. Berthelot-4 

11. Prosen, Johnson, and Yenchius-1 

12. Webb, Neu, and Pitzer-1 

13. Long and Norrish-1 

14. von Stackelberg, Quatram, and Dressel-1 

15. Gilbert and Levi-1 

16. Roth, Borger, and Bertram-1 

17. Seidell-1 

18. Blasdale and Slaneky-l 

19. Torgeson and Shomate-1 

20. Hanimerl-2 

21. Spencer-2 

22. Thomsen-16 

23. Latimer-l 

24. Kelley-19 

25. Berthelot-50,155 

26. Troost and Hautefeuille-4,5 

27. Berthelot-50 

28. Sabatier-3,6 

29. Stock and Popenberg-1 

30. Kelley-23 

31. Crawford and Edsall-1 

32. Tanatar-10 
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SELECTED VALUES OF CHEMICAL THEBMODYNAMIC PBOPERTIES 

National Bureau of Standards 
SERIES I 

Washington. D.C. 

Table 59 

SPECIFIC REFERENCES 

Substance 
tiFf° S° 

Fo rmu ] a Description State 
&ar° Cp° 

A1 g 2,3,4 1.5 1.5 

C 6 6 

Ain + 9 1 

A1+++ aq 7 5,7 

AlO 9 8,9 

A102" aq 10 

AI2O3 corundum c 11,13 12 12 

AI2O2•^2^ c 5 14 14 

AI2O3.3H2O hydraxgillite c 10,15 14 14 

AlH 9 9,16 

A1(0H)3 amorp 17,18,19 

AIF 9 9 

AIF3 c 5,19 3 

aq 20,21 

AlF3.nH20 c 19 22,23 5 

H3AIF6 aq 24 

AlCl 9 9,16 

AICI3 c 25,26 3 3 

aq 27,28,29,30,31 

A1C12-6H20 c 33 23,32 

Al2Clg 9 4,34 

AlBr 9 9,16 

AlBr3 c 34,35 3 34 

aq 17 

All 9 9,16 

AII3 c 34,35 5 

aq 17 

c 36 5 

Al2(S04)3 c 25 37 37 

aq 18 

Al2(S04)3.nH20 c 13 37 37 

AlCl2.nS02 c 19 

AlCl3*nH2S c 19,38 

AlBr^•H2S c 19,38 

All3.nH2S c 19,38 

AIN c 39 41 40 

A1(N03)3 aq 29 23,32 

Al(N03)3.nH20 c 25 5,42 42 

A1F3-2NH4F-3/2H20 c 19 

AlCl3.nNH3 c 19,35 19 

AICI3.NH4CI c 5,19 1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards_Washington, D.C. 

Table 59 (Continued) 

SPECIFIC REFERENCES 

Substance 
bFf^ S° 

Fo rmul a Description State 
bBf° 

AlClj-NH^Cl'eNHg c 5,19 

AlBr2.nNH3 c 35 

All3.nNH3 c 35 

(NH_^)A1(S0^)2 c 13 13 . 13 

aq 13,43 

(NH4)A1(S04)2«12H20 c 13 13 13 

(NH.),0.SAloOo.4SO3. 
6H2O 

ammonium alunite c 13 

(NH.),0.SAl^Oo.SSOo• ammonium basic alum c 13 

A1C13-PH3 c 44 

AlBr^.PHg c 44 

AII3.PH3 c 44 

AI4C3 c 45 46 46 

A1(CH3)3 liq 47 

Al2Si05 andalusite c 48 49 49 

disthene c 48 49 49 

sillimanite c 48 49 49 

2All3.3Pbl2 c 50 

2All3*3Pbl2*10H20 c 50 

AlCu c 51,52,53,54 

AICU2 c 51,52 

AI2CU c 51,53 

AlCl3.AgCl c 19 

AlNi c 51 

AlNig c 51 

Al2Ni c 51 

Al3Ni c 51 

AlCo c 18,29,51,54,55 

AI4C0 c 51,54 

A1^Co2 c 18,29,51,54,55 

AlFe c 51 

Al2Fe c 51 

Al3Fe c 51,29,56,57 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 59 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

42. Shomate and Kelley-l 

43. Perreu-13 

44. Holtje-1 

1. Moore-l 

2. Baux and Brunner-l 

3. Brewer et al-1 

4. Kelley-19 

5. Calculated 

6. Giauque and Meads-1 

7. Latimer and Greensfelder-1 

8. Roy-1 

9. Gaydon-1 

10. Roth, Wirths, and Berendt-1 

11. Snyder and Seltz-1 

12. Johnston et al-1 

13. Kelley, Shomate, Young, Naylor, Salo, and 

Huffman-1 

14. Shomate and Cook-1 

15. Roth and Richter-1 

16. Herzberg-9 

17. Berthelot-50 

18. Thomsen-16 

19. Baud-1 

20. Bichowsky and Rossini-1 

21. Fricke and Wullhorst-1 

22. Ehret and Frere-1 

23. Latiraer-1 

24. Mulert-1 

25. Young-2 

26. Roth and Buchner-1 

27. Canneri and Rossi-1 

28. Roth and Wolf-3 

29. Young-1 

30. Biltz and Hohorst-l 

31. Richard, Rov;e, and Burgess-1 

32. Seidell-1 

33. Sabatier-2 

34. Fischer-2 

35. Klenom and Tanke-1 

36. Korshunov-4 

37. Shomate-2 

38. Biltz and Keunecke-1 

39. Neumann, Krbger, and Haebler-2 

40. Sato-6 

41. Kelley-22 

45. Meichsner and Roth-1 

46. Kelley-23 

47. Long and Norrish-l 

48. Neumann-2 

49. Kelley-24 

50. Mosnier-1 

51. Oelsen and Middel-1 

52. Oelsen-1 

53. Rolla-2 

54. Weibke and Kubaschewski-1 

55. Biltz, Wagner, Pieper, and Holverscheit-1 

56. Biltz and Hasse-1 

57. Roth, Umbach, and Chale-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Tabl e 60 

SPECIFIC REFERENCES 

Substance 
bBr° s° c ^ 

Fo rmu 1 a Description State 

Sc 9 1 2,3 2,3 

c 

Sc"'*’ 9 3 

SC+++ aq 7 5 

SC2O3 c 6 

SCCI3 c 8 

aq 7 2 

ScBr3 c 8 

aq 2 2 

502(504)2 c 6 

ScF3*3NH4F c 4 

SC2(C204)3 scandium oxalate c 9 

Sc(CHO2)3 scandium formate c 9 

REFERENCES 

1. Brewer et al-1 

2. Calculated 

3. Sltterly-l 

4. Kelley-25 

5. Noddack and Brukl-1 

6. Nilson and Pettersson-2 

7. Bommer and Hohmann-2 

8. Botnmer and Hohmann-3 

9. Turska-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Ebreau of Standards 
SERIES I 

Washington, D.C. 

Table 61 

SPECIFIC REFERENCES 

Fo rmu 1 a 

Substance 

Description State 
baf° tFf° S° 

Y+++ 

YjOa 

Y{0H)3 

YC13 

YI3 

Y2(S04)3 

Y2(S04)3*8H20 

Y(N03)2 

Y2(Mo04)3 

9 

c 

9 

aq 

aq 

c 

aq 

c 

aq 

c 

c 

c 

3 

8 

7 

10 

8 

12 

2 

7,2 

7 

2,3 2,3 

2 

1,11,13 

REFERENCES 

1. Kelley-25 

2. Calculated 

3. Sitterly-1 

4. Brewer et al-l 

5. Noddack and Brukl-1 

6. Nilson and Pettersson-2 

7. Thomsen-16 

8. Bommer and Hohmann-2 

9. Endres-1 

10. Bommer and Hohmann-3 

11. Seidell-1 

12. Hohmann and Bommer-1 

13. Jackson and Relnacker-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 
/ 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Tabl e 62 

SPECIFIC REFERENCES 

Substance 

bSf° S° 
Fomul a Description State 

Lu g 2 2,3 2,3 

C 

Lu"+ g 3 

LU+++ aq 4 5 

LuCls C 6 

aq 4 2 

Lulg c 1 

aq 2 2 

102(304)3 aq 2 2 

102(304)3*8H2O c 7 

REFERENCES 

1. Hohraann and Bommer-1 

2. Calculated 

3. Sitterly-1 

4. Bommer and Hohmann-2 

5. Noddack and Brukl-1 

6. Bommer and Hohmann-2 

1. Jackson and Reinacker-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 63 

SPECIFIC REFERENCES 

Substance 

Formul a Description State 
Affr° 

Yb 

Yb"+ 

Yb++ 

Yb+++ 

YbCla 

Yb2(504)3 

Yb2(S04)3-8H20 

g 

c 

9 

aq 

aq 

c 

aq 

aq 

c 

2,3 

1,4,5 

5 

5 

2 

7 

2.3 

REFERENCES 

1. Laitinen and Taebel-1 

2. Calculated 

3. Sltterly-1 

4. Laitinen-1 

5. Noddack and Brukl-1 

6. Bonmier and Hohmann-3 

7. Jackson and Reinacker-l 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 64 

SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a Description State 
tsr° lsFf° S° 

Tm 

Tm"* 

Tm-' 

TmCl3 

Tml^ 

g 

aq 

c 

aq 

c 

aq 

L 

REFERENCES 

2,3 

1. Hohraann and Bommer-1 

2. Calculated 

3. Sitterly-l 

4. Bommer and Hohmann-2 

5. Noddack and Brukl-1 

6. Bommer and Hohmann-3 
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SELECTED VALDES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureai of Standards 
SERIES I 

Washington, D.C. 

Table 65 

SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a Description State 

Affr° tiFf 

Er+ 

Er+++ 

Er203 

Er(OH)3 

ErCl3 

Erl3 

Er2(S04)3 

Er2{S04)3'8H20 

Er( 0211302)3 

Er(C2H302)3*4H20 

erbium acetate 

g 

aq 

aq 

c 

aq 

c 

aq 

c 

aq 

REFERENCES 

1. Thom6en-16 

2. Calculated 

3. Nilaon and Pettersson-2 

4. Bommer and Hohmann-2 

5. Noddack and Brukl-l 

6. Bommer and Hohmann-3 

7. Jackson and Relnacker-1 

8. Hohmann and Bommer-l 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 66 

SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a Description State 

Ho 

Ho+ 

HO+++ 

HoClo 

Hoi, 

H02(504)3 

Ho2(S04)3-8H20 

9 

aq 

c 

aq 

c 

aq 

aq 

REFERENCES 

1- Hohmann and Bommer-l 

2. Calculated 

3. Jackson and Reinacker-1 

4. Bommer and Hohmann-2 

5. Noddack and Brukl-l 

6. Bommer and Hohmann-3 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Tab) e 67 

SPECIFIC REFERENCES 

Substance 

Formul a Oescription State 

bBf° AFf° S° 

Dy 

Dy'' 

Dy+++ 

Dy(OH)3 

DyClg 

Dyi3 

072(304)3 

072(304)3"8H2O 

g 

c 

g 

aq 

aq 

aq 

aq 

REFERENCES 

1. Jackson and Reinacker-1 

2. Calculated 

3. Sitterly-l 

4. Bommer and Hohmann-2 

5. Noddack and Brukl-l 

6. Bommer and Hohmann-3 

7. Endres-1 

8. Hohmann and Boimner-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 68 

SPECIFIC REFERENCES 

Substance 

bBf° AFf° . S° r 0 

Fo miu I a Description State 

Tb g 2 

C 

Tb" + g 3 

Tb+++ aq 2 5 

TbCl3 C 1 

aq 2 2 

Tb2{504)3 aq 2 2 

Tb2(S04)3-8H20 c 4 

REFERENCES 

1. Bommer and Hohmann-3 

2. Calculated 

3. Sitterly-l 

4. Jackson and Reinacker-l 

5. Noddack and Brukl-l 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PPOPEBTIES 

National Bureau of Standards 
SERIES I 

Washington, DX. 

Table 69 

SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a Description State 
bSf° tsFf° S° 

Gd 

Gd'' 

Gd+++ 

Gd(OH)3 

GdCl3 

Gdl3 

Gd3(S04)2 

Gd3(S04)2'8H20 

g 

aq 

c 

c 

aq 

c 

aq 

aq 

c 

2,3 

2 

2,3 

2 

2 

10,11 1,12 9,12,13 

REFERENCES 

1. Kelley-24 

2. Calculated 

3. Sitterly-l 

4. Bommer and Hohmann-2 

5. Noddack and Brukl-1 

6. Bommer and Hohmann-3 

7. Endres-1 

8. Hohmann and Bommer-l 

9. Ahlberg and Clark-1 

10. Jackson and Reinacker-1 

11. Seidell-1 

12. Coulter and Latimer-l 

13. Giauque and Clark-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Tabl e 70 

SPECIFIC REFERENCES 

Substance 

Fo rmu1 a Oescription State 

Eu 

Eu"+ 9 3 

Eu++ 

EU+++ 

EuClj 

Eu2(S04)3 

Eu2(S04)3*8H20 

aq 

aq 2 

c 6 

aq 2 

aq 2 

S° r 0 

5,7,8 

5 

2 

2 

4 

2,3 2,3 

1 

REFERENCES 

1. Kelley-25 

2. Calculated 

3. Sltterly-1 

4. Jackson and Reinacker-1 

5. Noddack and Brukl-1 

6. Borraner and Hohraann-3 

7. McCoy-1 

8. Laitinen and Taebel-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 71 

SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a Description State 
bSf° S° 

Ss 

Sm" 

Sm(OH)3 

SniCl^ 

SEQI3 

8012(204)3 

Sin2 (SO4) 3 * 8H2O 

SibCIq * nNH-j 

9 

aq 

aq 

aq 

aq 

3 

2 

6 

2 

8 

2 

2 

1,4 

2,3 2,3 

REFERENCES 

1. Matignon and Trannoy-2 

2. Calculated 

3. Sitterly-l 

4. Matignon-8 

5. Noddack and Brukl-l 

6. Bommer and Hohmann-3 

7. Endres-l 

8. Hohmann and Bonimer-1 

9. Jackson and Reinacker-l 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 11 

SPECIFIC REFERENCES 

Substance 

Formul a Description State 

Pm 

c 

Pm'*’ 

Pm+++ 

PmCls 

PmClg 

g 

aq 

c 

aq 

1 

1 

1 

S° C 0 

REFERENCES 

1. Calculated 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D,C. 

Tabl e 73 

SPECIFIC REFERENCES 

Substance 

tsFf° 
Formul a Description State 

ABf° 

Nd g 2 

C 
1 

Nd"+ g 3 

Nd+++ aq 4 5 

NdsOj c 13,14 

Nd(OH)3 c 7 

NdCl3 c 6,13 

aq 4 2 

NdCl3-6H20 c 13 

Ndl3 c 8,15,9 

aq 2 2 

c 15 

Ncl2( 304)3 c 15,9 

aq 15,9,2 2 

Nd2(S04)3-5H20 c 15,9 

Nd2(S04)3*8H20 c 15,9 10,11 

NdCl3'nNH3 c 12 

REFERENCES 

1. Kelley-25 15. Matignon-11 

2. Calculated 

3. Sitterly-l 

4. Bommer and Hohmann-2 

5. Noddack and Brukl -1 

6. Bommer and Hohmann-3 

7. Endres-1 

8. Hohraann and Bommer-l 

9. Matignon-22 

10. Jackson and Reinacker-1 

11. Seidell-1 

12. Matignon and Trannoy-2 

13. Matignon-5 

14. Muthmann and Weiss-1 
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SELECTED VALDES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Fable 74 

SPECIFIC REFERENCES 

Substance 

S° 
Formul a Description State 

Pr g 2 

C 

Pr" + g 3 

Pr+++ aq 4,1,9 5 

Pr02 C 15 

Pr203 c 13,14 

P'^oOll c 15 

Pr(0H)3 c 7 

PrClg c 1.6 

aq 4,9 2 

PrCl3*nH20 c 13 

Prl3 c 8 

aq 2 2 

Pr2(SO^)2 aq 2 2 

Pr2(S04)3‘8H20 c 11,10 

Pr(N03)2 aq 15 

PrAl4 c 9 

1. Sieverts and Gotta-2 

2. Calculated 

3. Sitterly-1 

4. Bommer and Hohraann-2 

5. Noddack and Brukl-l 

6. Bommer and Hohinann-3 

7. Endres-1 

8. Hohmann and Bommer-l 

9. Canneri and Rossi-3 

10. Jackson and Reinacker-1 

11. Seidell-1 

12. Kelley-25 

13. Matignon-6 

14. Muthmann and Weiss-1 

REFERENCES 

15. Prandtl and Huttner-1 
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SELECTED VALUES OF CHEMICAL THEBMODYNA^^IC PPOPERTIES 

oc.ni LO 1 11/ . r* r- 
National Bureau of Standards______Washington, U.C. 

Table 75 

SPECIFIC REFERENCES 

Substance 

Formul a Description State 

Ce 9 1 

c 2 3 

Ce" + g 4 

Ce+++ aq 5,6,7,9 8 

Ce++++ aq 10,11 

Ce02 c 12,13,14 15 

Ce03*2H20 c 16 

CesHs c 17 

Ce(OH)+++ aq 9 

Ce(0H)2'^'^ aq 9 

CeCl3 c 17,18,19,20 

aq 19 22 

Cel3 c 19 

aq 19 22 

CeS2 c 23 

Ce2S3 c 23 

Ce(504)2 c 16,24 

062(504)2 c 15 

aq 25 26 

Ce2(SO4)2•nH20 c 25 26 

CeN c 20 11 

CeCl2* nNH2 c 28 

CeHg4 c 29 

Ce2(Mo04)2 c 30 

CeAl4 c 18,21,31 

Ce3Al c 18,21,31 

REFERENCES 

1. Brewer et al-1 11. Evans-1 

2, Kelley-24 12. Moose and Parr- ■1 

3. Kelley-25 13. Hirsch-1 

4. Sitterly-1 14. Muthmann and Weiss-1 

5. Hoddack and Brukl-1 15. Nilson and Pettersson-2 

6. Muller and Schmidt- 1 16. Plsearjeasky-l 

7. Walters and de Vries-l 17. Sieverts and Gotta-2 

8. Kapu8tln8kli-12 18. Biltz and Pieper-1 

9. Sherrill, King, and Spooner-1 19. Bommer and Hohmann-2 

10. Fontana-1 20. Neumann, Kroger, and Kunz-1 
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Table 75 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

21. Muthmann and Beck-1 

22. Calculated 

23. Biltz-1 

24. Beck-1 

25. Thorasen-16 

26. 3eldell-l 

27. Kellenberger and Kraft-1 

28. Barre-2 

29. Biltz and Meyer-2 

30. Cane-1 

31. Blitz and Hohorst-l 
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Table 76 

SPECIFIC REFERENCES 

Substance 

s° 
Fo rmu 1 a Description State 

La 9 2 1 

C 3 4 

Lan + 9 1 

La+++ aq 1 5 6 

c 7,8,9,10,11,12,13 14 

La3Hg c 15 16 

La(CH)3 c 17 

LaCl3 c 15,18,19,20 

aq 12,18 21 

Laig c 18 

aq 18 21 

L3S2 c 13 

La2S3 c 13 

1-32(^04)3 c 14 

aq 22 21 

L3 2(504 9H2O c 21 14 

LaN c 19,23 16 

La(N03)3.6H20 c 4 

Ls (0^02)3 lanthanum formate c 24 

La2(CN2)3 lanthanum cyanamide c 25 

I-a2( >1004)3 c 26 

LaAl2 c 20,27 

LaAl4 c 20,27 

REFERENCES 

1. Sitterly-1 15. Sieverts and Gotta-2 

2. Brewer et al-1 16. Kellenberger and Kraft-1 

3. Kelley-24 17. Sadolin-1 

4. Kelley-25 18. Bommer and Hohmann-2 

5. Noddack and Brukl**! 19. Neumann, Kroger, and Kunz-1 

6. Kapu8tlDeklI-12 20. Cannerl and Rossi-l 

7. Roth, Wolf, and Fritz-1 21. Calculated 

8. Moose and Parr-1 22. Thomsen-16 

9. Muthmann and Welss-1 23. Neumann, Kroger, and Hoebler-l 

10. Kremers and Stevens-1 24. Turska-1 

11. Beck-1 25. Hartmann, Eckelmann, and Beerraan-1 

12. Matignon-9 26. Cane-1 

13. Biltz-4 27. Muthmann and Beck-1 

14. Nllson and Pettersson-2 
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Table 79 

SPECIFIC REFERENCES 

Substance 

tiFf> 

Fo rmul a Description State 
bsf° 3° Cp° 

Pu c 

PU+++ aq 1,3 

PU++++ aq 1,2,3,4 

PU02 c 1,5,6 

PU02''' aq 5 

Pu02'^'^ aq 3,5 

PuH2 c 7 

PUF3 aq 1,2 

PUCI3 c 2 

PuOCl c 2 

PuBr3 c 1,2 

aq 1 

PUI3 c 5 

REFERENCES 

1. Calculated 

2. Seaborg, Manning, and Katz-1 

3. Evans-1 

4. Connick et al-1 

5. Brewer et al-1 

6. Abraham and Davidson-1 

7. Johns-1 
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Table 80 

SPECIFIC REFERENCES 

Substance 

LFf° S° 
Formula Description State 

'^P° 

Np c 

Np+++ aq 1,2,3 

Np++++ aq 1,2,3 

NPO2''’ aq l,2,-3 

Np02''"^ aq 1,2,3 

NpFg c 1 

NpF4 c 1 

NpClg c 1 

aq 1 

NPCI4 c 1.2 

NpCl^ c 1 

NpBr3 c 1 

NpBr4 c 1 

NPI3 c 1 

REFERENCES 

1. Calculated 

2. Brewer et al-1 

3- Seaborg, Manning and Katz-1 

4. WeStrum-1 
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Table 81 

SPECIFIC REFERENCES 

Substance 

liFf° 
Fo rmu1 a Description State 

Afff® s° 

u g 1,2 

C 1 3,4 

u+ g 2 

U+++ aq 5 1 

U++++ aq 5 1 

IX)2 c 6 1 

UO2+ aq 1 7 

UO2 aq 5 5 

IX>3 c 6,8 1 

U03.nH20 c 8,9 

U04*2H20 c 10 

UgOg c 1,6 

UH3 c 11 

U(OH)+++ aq 5 5 

UF3 c 1 12 

UF4 c 1,14 13 12 

c 1 1 

g 1 13,15 

C 15 13 

UO2F2 c 16 16 

UCI3 c 1,5,17 1 

UCI4 c 1,17 1 

UCI5 c 1 1 

UClg c 1 1 

UO2CI2 aq 9 

UBrg c 1 1 

UBr^ c 1 1 

002^^2 aq 9 

UI3 c 1 1 

UI4 c 1 1 

UCI3I c 1 1 

UBrgI c 1 

UO2SO4 aq 9 12 

U02S04-3H20 c g,19,21 19,20 

0(504)2 c 18 

UN c 1 1 

'^2^3 
c 1 1 

U02(N03)2 c 8 12 

aq 12 12 

U02(N03)2*nH20 c 8,22 23 12 
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Table 81 (Continued) 

SPECIFIC REFERENCES 

Substa 

Fotmul a Descrlption State 
tiFf° S° 

UC2 

U02(C2H302)2 

U02(C2H302)2'2H20 

U02(C2H302)2*NH4 
C2H3O2 • 6H2O 

U02Cr04 

U02Cr04*5 I/2H2O 

uranyl acetate aq 

aq 

1,24,25 

9 

9 

9 

12 

9 

12 

REFERENCES 

1. Brewer et al-1 

2. Sitterly-1 

3. Moore and Kelley-2 

4. Ginnings and Corruccini-2 

5. Fontana-1 

6. Mixter-14 

7. Kraus and Nelson-1 

8. de Forcrand-1 

9. Aloy-1 

10. Pissarjewsky-3 

11. Spedding, Newton, Warf, Johnson, Nottorf, 

Johns, and Daano-1 

12. Calculated 

13. Brlckwedde, Hoge, and Scott-1 

14. Domange and Wohlhuter-1 

15. Weinstock and Crist-1 

16. Wacker and Cheney-1 

17. Biltz and Fendius-1 

18. Beck-1 

19. de Coninck-2 

20. Secoy-1 

21. Colani-1 

22. Coulter, Pitzer, and Latimer-1 

23. Latimer-l 

24. Heuse and Otto-2 

25. Kelley-23 
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Tabl e 83 

SPECIFIC REFERENCES 

Substance 

iff® 
Formul a Description State 

Th 9 1 

c 3 4 

Th++++ aq 2,1 

Th02 c 7,8,9,10 11 

ThH4 c 12 

Th(OH)4 c 2 

ThF4 c 14 

ThCl4 c 14 

aq 7,8 

ThCl4.nH20 c 8 

ThOCl2 c 8 

Th(OH)Cl3»H20 c 8 

ThBr4 c 14 

aq 8 

ThBr^'>nH20 c 8 

ThOBr2 c 8 

Thl4 c 8,14 

ThOl2 c 8 

ThOl2"3 I/2H2O c 8 

Th(OH)l3-10H20 c 8 

c 14 

Th0S04 c 13 

Th(S04)2 c 16 4 

aq 1,1s 

Th(S04)2.nH20 c 15 

Th3N4 c lO', 17 18 

Th{N03)4 aq 19 

Th(NO3)4.NH4NO3.nH20 c 20 

5Th(NO3)4•4NH4NO3•nH20 c 20 

ThCl4*NH4Cl c 8,21 

ThCl4*2NH4Cl"10H20 c 8,21 

ThCl^.nNHg c 8,21 

[Th(NH3)6]Cl4 c 8,21 

[Th(NH3)6]Cl4.nNH3 c 8,21 

ThC2 c 5,6 
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Table 83 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Calculated 

2. Sitterly-1 

3. Kelley-24 

4. Kelley-25 

5. Kelley-23 

6. Prescott and Hincke-1 

7. von Wartenberg-15 

8. Chauvenet-2 

9. Roth and Becker-4 

10. Neumann, Kroger, and Kunz-2 

11. Southard-1 

12. Matignon and Delepine-1 

13. Wohler, Pluddemann, and W6hler-1 

14. Brewer et a1-1 

15. Koppel-1 

16. Beck-1 

17. Neumann, Kroger, and Haebler-3 

18. Sato-19 

19. Fricke-1 

20. Braseliten-1 

21. Chauvenet-1 
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Table 85 

SPECIFIC REFERENCES 

Substance 
AFf S° 

Formul a Description State 

Be 9 3 3 1 1 

c 2 2 

Ben + 9 4 

Be++ aq 1 

BeO 9 1,7,8,9 5,6 5 

c 10,11,12,13,14,16, 
26 

2,17 2 

Be02"" aq 18,19 

BeH 9 20 1,6,20 1,6,20 

Be(OH)2 c 21,18,19 

BeO.Be(OH)2 c 22,23 

BeF2 aq 18,19.24,25,26,27 

BeCl2 c 14 

aq 18,19,29,30 

in ^2^5 ^ 31 

BeCl2*4H20 c 29 

BeBr2 c 29,30 

aq 1 

Bel2 c 29,30 

aq 1 

BeS c 32 

BgSO^ c 18,19,33,34 

aq 22,35 

BeSO^ • nH20 c 18,19,36,22,33 

BeS04•4BgO c 34,37 

BeBr2’2H2S c 38 

Bel2-2H2S c 38 

c 12,16 

Be(NO^)2 aq 22,18 

BeCl2*nNH3 c 29,30 

BeBr2»nNH2 c 29,30 

Bel2«nNH3 c 29,30 17 17 

Be2Si04 c 17 

BeMoO^ c 15 

Be(A102)2 c 28 
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Table 85 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Calculated 

2. Kelley-24 

3. Holden, Speiser.and Johnston-1 

4. Sitterly-1 

5. Johnston et al-1 

6. Herzberg-9 

7. Erway and Seifert-l 

8. Kelley-25 

9. Gaydon-1 

10. Moose and Parr-1 

11. Roth, Bbrger, and Siemonson-2 

12. Neumann, ICroger, and Kunz-2 

13, Matignon and Marchal-5 

14. Mielenz and von Wartenberg-l 

15. Tammann and lVesterholt-1 

16. Neumann, Kroger, and Haebler-2 

17. Kelley-11 

18. Matignon and Marchal-2 

19. Matignon and Marchal-4 

20. Olsson-1 

21. Fricke and Willhorst-1 

22. Thomsen-16 

23. Latimer-1 

24. Mulert-1 

25, Petersen-5 

26. Copaux and Philips-2 

27. Copaux and Philips-1 

28. Nilson and Pettersson-2 

29, Biltz and Messerknecht-2 

30. Biltz, Klatte, and Kahlfs-1 

31, Pollok-1 

32. von Wartenberg-13 

33. Marchal-2 

34. Marchal-5 

35. Birnthaler and Lange-1 

36. Krauss and Gerlach-1 

37, Kelley-22 

38. Biltz and Keunecke-1 

969 



SELECTED VALUES OF CHEMICAL THEP.MODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Table 86 

SPECIFIC REFERENCES 

Substance 

AP/f 
Fo rmul a Description State 

bMr° S° 

Mg g 2,3,4,5 1 1 

C 6 6 

Mg'^+ g 7 

Mg++ aq 1 1 

MgO C 8,9,10,11,12 6,13,14 6,13,14 

Mg02 c 15 

MgH g 17 1,16,17 

Mg(OH)2 C 20,21,22,23,24,14, 
25,26 

18,19,1 14 14 

MgF g 17 1,16 1,16 

MgF2 C 22,27,23 29 29 

MgCl g 17 

MgCl2 C 8,30,31 32 32 

aq 20,8,14,23,24,33, 
34,35,36,37,38,39, 
40,41,42, 

1 

MgCl2"nH20 c 8,43,20,44,45,46, 
47,49,50,51 

32,48 32,48 

MgO-MgCl2 c 52 

MgO"MgCl2-nH20 c 52 

Mg (010^)2 c 1,53 

aq 1,53 

Mg(C104)2"nH20 c 1,53 

Mg (OH)Cl c 54 

MgBr2 c 1.55 

aq 55 1,56 

MgBr2" 6H2O c 57 1 

Mgl2 c 58,59 

aq 1,58,59 1 

MgS c 60,61,62 

MgSOg c 63 

MgS03'nH20 ! c 63 

MgS04 j c 20,42,64,65 66 

1 aq 20,67,68 1 

MgS04"nH20 ! c 20,64,69,70,71,72 

MgS203 1 ag 1 

MgS202•nH20 c 73 

MgTe c i 

Mg^N 2 
j 

C 1 , 76.77,78,79,41 It 

Mc(N03)2 c B, f.. '. 81 81 

aq 1 ''''.,83,84,85,86, 
20 

1 

Mg(ra3}2'6H20 I 

j 

0 j 1,82 
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Table 86 (Continued) 

SPECIFIC REFERENCES 

Substance 

Fomul a Description State 
AFr° s° C ® 

Mg(NH3)2''"'' aq 1.21 

MgCl2* nNH3 c 87 

MgCl2"2NH3 aq 21 

MgBr2'nNH3 c 87 

Mgl2-2NH3 c 87 

Mg(NH3)2S04 aq 21 

3MgS03 • {NH4) 2SO3 • nH^ c 88 

Mg^(PO4)2 c 39 

MgHP04 aq 90 

Mg(NH4)P04.6H20 c 91 

Mg3(As04)2 c 92 

MgHAsO^ aq 92 

Mg(H2AsO^)2 aq 92 

Mg(NH4)As04.6H20 c 92 

c 93 

Mg3Bi2 c 94,95,96 

MgC03 c 97,98,100 99 99 

Mg{^2^3^3 2 magnesium glycollate c 101 

aq 20,101 

Mg (C2H3O3) 2 * 2H2O c 101,20 

MgCl2'6CH3OH c 102 

MgCl2« 6C2H5OH c 102 

MgCN2 magnesium cyanamide c 103,104 

Mg(CN)2 aq 105 

Mg(NO3)2 * 6CH3OH c 102 

Mg(N03)2.6C2H50H c 102 

Mg2Si c 106 

MgSi03 c 22 107 107 

Mg35104 forsterite c 22 107 107 

Mg2Sn c 93,108,109,110 

Mg2Pb c 95 

aMgl2*Pbl2 c 111 

MgTl c 110 

MgZn2 c 113 

MgCd c 113 

MgBr2* nHgBr2 aq 114 

Mg(CN)2<nHg(CN)2 aq 115 

2Hg(CN)2*Mg>C aq 115 
1 

2Hg{CN)2.MgX.nH20 c 115 

MgCr04 c 116 

aq 116 
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Tab) 

SPECIFIC 

e 86 (Continued) 

REFERENCES 

Substance 
s° 

Fo rmul a Description State 
Affr° 

MgCr204 c 117 117 

MgTiOg c 118 118 

Mg^Alg c 96,113 

MgPr c 119 

Mg^Pr c 119 

MgLa c 40 

Mg^La c 40 

2La(N0,)5,-3Mg(N03)g- 
24H20 

c 120 120 120 

MgCe c 110 

MgCe3 c 110 

REFERENCES 

1. Calculated 21. Berthelot-lOl 

2. Kelley-19 22. Torgeson and Sahama-1 

3. Brewer et al-1 23. Wells and Taylor-1 

4. Coleman and Egerton-l 24. Taylor and Wells-1 

5. Schneider and Stoll-1 25. Fricke, Schnabel and Beck-1 

6. Kelley-24 26. Roth and Chall- -1 

7. Moore-1 27. Guntz-1 

8. Shoraate and Huffraan-1 28. Petersen-4 

9. Muthman and Weiss- 29. Todd-1 

10. Moose and Parr-1 30. Bommer and Hohman-2 

11. von Wartenberg-15 31. Sano-1 

12. Rogers-l 32. Kelley and Moore-2 

13. Giauque-4 33. Sieverts and Gotta-2 

14. Giauque and Archibald-1 34. Richards and Burgess-1 

15. Blumenthal -2 35. Richards, Rowe, and Burgess-1 

16. Herzberg-9 36. Biltz and Pieper-1 

17. Gaydon-1 37. Taramann and Ohler-1 

18. Kline-l 38. Somermeier-1 

19. Seidell-1 39. Biltz and Hohorst-1 

20. Thomsen-16 40. Canneri and Rossi-1 
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Tab 

SPECIFIC 

e 86 (Continued) 

REFERENCES 

REFERENCES 

41. Neumann, Kroger, and Kunz-1 83. Pranschke and Schwiete-1 

42. Berthelot and Ilosvay-l 84. Schwiete and Pranschke-1 

43* Sano-13 85. Young-1 

44. Kondirev and Berezovskii-1 86. Pickering-9 

45. Derby and Ingve-1 87. Biltz and Huttig-4 

46. Sano-22 88. Hartog-1 

47. Auzbekovich-2 89. Berthelot-102 

48. Kelley and Moore-3 90. Berthelot-101 

49. Shoraate and Huffman-1 91. Berthelot-103 

50. Richardson and Wells-1 92. Blarez-3 

51. Voskresenskaya and Ponomareva-1 93. Kubaschewski and Walter-2 

52. Andre-1 94. Kubaschewski and Walter-1 

53. Smith, Rees, and Hardy-1 95. Seith and Kubaschewskl-1 

54. Kelley-28 96. Kawakaml-2 

55. Beketoff-5 97. Kelley-20 

56. Stokes-3 98. Roth-6 

57. Lescoeur-5 99. Anderson-9 

58. Varet-2 100. Berthelot-ll 

59. Beketoff-5 101. de Forcrand-3 

60. Sabatier-2 102. Lloyd, Brown, Bonnell, and Jones-l 

61. Kapustinskii and Korshunov-1 103. Franck and Hochwald-1 

62. von Wartenberg-13 104. Franck and Bank-2 

63. Hartog-1 105. Varet-3 

64. Plckering-3 106. Kubaschewski and Villa-1 

65. Kelley-22 107. Kelley-5 

66. Moore and Kelley-1 108. Biltz and Holverscheit-l 

67. Ditte-1 109. Biltz and Meyer-2 

68. Marignac-1 110. Weibke and Kubaschewski-1 

69. Carpenter and Jette-1 111. Mosnier-l 

70. Rolla and Accarae-1 112. Biltz and Pieper-l 

71. Frowein-1 113. Biltz and Hohorst-1 

72. Biltz-6 114. Varet-6 

73. Portlllo-3 115. Varet-2 

74. Kubaschewski and Wittig-1 116. von Wartenberg, Reusch, and Saran-l 

75. Mitchell-2 117. Shomate-1 

76, Juza, Fasold, and Haeberle-1 118. Shoraate-4 

77. Neumann, Kroger, and Haebler-2 119. Canneri and Rossi-2 

78. Matignon-24 120. Fornoff, Pitzer, and Latiraer-l 

79. Moser and Herzner-1 

80. Young-1 

81. Shomate and Kelley-1 

82. Ewing, Klinger, and Brandner-l 

880115 0-^51-62 
973 



SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards _ Washington, D.C. 

Tabl e 87 

SPECIFIC REFERENCES 

Substance 

Formul a Description State 

s° 

Ca g 1,2,3,4,5 2 6 

C 

Can + g 1 7,8 6 

Ca++ aq 6 10 

CaO C 11,12,13,14,15,16, 
17,18 

24 24 

Ca02 c 19,20,21 

Ca02* 8H2O c 20 

CaH g 22,23,24 

CaH2 C 11,25 8,25 

Ca(OH)2 c 16,18,27,28 10 29 

aq 30 6 

Ca(OH)2.H202 c 20 

CaF g 24,31,32 

CaF2 C 33,34,35 35 36 36 

aq 6 37 

CaCl g 38,39 

CaCl2 C 40,41,42,43,44 45 45 

aq 46,47,48,49,50,51 6 

CaCl2*nH20 c 51, 29,41 

CaOCl2 c 53 

aq 53 

CaOCl2‘H20 c 53 

Ca (001)2 aq 54 

CsCl2‘nCaO c 55 

CsCl2* 3CsO * nH20 c 55,56,57 

C3Br2 c 41,51,58 6 

aq 6,47,57 6 

CaBr2»6H20 c 51 

^ /aBi.'2 * SCaO* I6H2O c 57 

Cal^ c 51,57,58,59 6 

aq 6,57 

Cai.2* 8H2O c 57 

Cal2'3CaO*16H20 c 57 

CaS c 60,61 62 62 

aq 51 

CaS03 c 63 63 

CaS03'2H20 c 64 6 64 

CaSO^ c 65,68,69 67 66 66 

aq 6,47,66,70 .66 66 

CaS04.nH20 c 66,70,72 71 66,71 66 
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Table 87 (Continued) 

SPECIFIC REFERENCES 

Substance 

Formul a Description State 
s° Cp° 

CaS203 aq 6,64 

CaS203.6H20 c 45,73 

CaSe c 74 6 

CaTe c 6 

CaNfe calcium azide c 75 

c 76,71,IS 6 79 

CaN202*4H20 c 80 

Ca(N02)2 c 81 

aq 6 

Ca(N03)2 c 15 82 82 

aq 41,47,45,51,83,84 6 

in C2H^0H 85 

Ca(N03)2-nH20 c 15,41,83,86 6,86 6 

Ca{NH2)2 c 46 

Ca(N03)2-Ca(0K)2 c 88 

Ca(N0.,)9-Ca(0H)2» 
2 I/2H2O 

c 88 

CaCl2*nI'rH3 c 89,90,91,92,93 

CaBr2"nNH3 c 89,92 

0^X2 * nl'JK^ c 89 

c 94 

Caj(PO4)2 c 8,95,97,98 96 8,96 

C3HFO4 c 95,97 6 

CaHP04.2H20 c 97,99 37 

Ca(H2P04)2 c 95,97 

Ca(H2P04)2“H20 c 95,97 

Ca(H2FO4)2“2H2O'nNH3 c 100 

Ca3(As04)2 c 101 

CaHAs04 aq 101 

CaHAs04.H20 c 101 37 

Ca(H2As04)2 aq 101 

Ca2Sb2 c 102 

c 102 

CaC2 c 52,104,105,106 107 107 

CaCOj calcite c 108,109,110,111, 
112,114 

108,113, 
114 

115 115 

aragonite c 111,112 115 115 

0302^4 - nH20 c 116,117,118,119 117,118, 
119 

10 10 

Ca (0102)2 calcium formate c 120 

aq 120 

Ca(HC03)2 aq 121 108,121 
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Tab) e 87 (Continued) 

SPECIFIC REFERENCES 

Substance 
S° 

Fo rmu 1 a Description State 
&Bf° Cp° 

Ca(^ 2 calcium acetate c 120 

aq 120 

Ca(C2H302)2»H20 c 120 

Ca(C2H2O2)2 calcium glycollate c 122 

aq 122 

Ca(C2H303)2*nH20 c 122 

Ca(C2H50)2 calcium ethylate c 123 

Ca(C2H5O)2* 2C2H5OH c 123 

3Ca0"4C2H50H c 124 

CaCl2-nC2H50H c 125 

CaCN2 calcium cyanamide c 126,127,128 

Ca(CN)2 c 129 

aq 130 

Ca(N03)2-2CH30H c 131 

3CaO*Ca{CN)2*15H20 c 130 

CaSi2 c 132,133,134 

Ca^Si c 134 

Ca2Si2 c 132,133,134 

CaSiO^ c 34,112,135,136,137 8,138,140 8 

c 110,135,141,142 

Ca^SiO^ c 141,143 

CaSn c 134 

CaSn^ c 134,144 

Ca2Sn c 134 

CaPb c 102 

CaPb3 c 102 

Ca2Pb c 102 

Cal2.2Pbl2 c 146 

Cal2-2Pbl2-7H20 c 146 

CaTl c 102 

CaZn c 147 

CaZn^ c 147 

CaZn^ c 147,148 

CaZn^^S c 147,148,149 

Ca^Zn c 148 

CaCd^ c 148 

CaHgBr^ aq 150 

CaHg2Brg aq 150 

CaHgCCN)^ aq 151 

CaHg2(CN)g aq 151 

CaX2'2Hg(CN)2 aq 151 
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Table 87 (Continued) 

SPECIFIC REFERENCES 

Substance 

kFf° S° 
Fo rmu 1 a Description State 

baf° Cp° 

CaX2-2Hg(CN)2*nH20 c 151 

CsAq ( (^I) 2 aq 150 

CaAg2(CN)^ aq 150 

CaO•F©203 c 152 

CaH2Fe(CN)g aq 153 

Ca2Fe(CN)g aq 37,153 

Ca2Fe(CN)6-llH20 c 153 

CaCrO_^ c 37 37 

aq 154 

CaW04 c 155 

CaTiOg c 156 156 

CaO•n B2O2 c 17,157 158 158 

CaO*23203 gls 157,159 

2CaO•n B2O3 c 17,157,160 158 158 

2CaO-3B203.13H20 inyoite c 160 

3CaO* ^2^2 c 139,157 158 158 

CaAlg c 145,148 

C aO • A12^3 gls 161 

2CaO*Al203 c 162 

gls 161 

2caO.Al2O3.5H2O c 162 

3CaO•AI2O3 c 143,162,163 

gls 161 

3CaO•AI2O2•6H2O c 163 

4CaO* AI2O3 c 162 

12Ca0.7Al203 c 164 

gls 164 

3CaCl2"4AlCl3 c 44 

CaO*Al202* 6Si02 heulandite c 103 

3CaO * AI2O2 * 2Si02 c 139 

4CaO* ^^2^3 * ^®2^3 c 145 

CaMgg c 13 

CaCl2'2MgCl2* 2H2O c 166 

CaC02•MgC02 c 165,167 
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Table 87 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Rudberg-2 43. Berthelot and Ilosvay-1 . 

2. Hartmann and Schneider-1 44. Baud-1 

3. Pilling-1 45. Kelley and Moore-2 

4. Kelley-19 46. Guntz and Benoit-1 

5. Ruff and Hartmann-1 47. Lange and Streeck-l 

6. Calculated 48. Nernst and Orthmann-2 

7. Clusius and Vaughan-1 49. Plake-1 

8. Kelley-24 50. Richards and Dole-1 

9. Moore-1 51. Thomsen-16 

10, Latimer, Schutz, and Hicks, Jr.-2 52. de Forcrand-22 

11, Guntz and Bassett Jr.-l 53. Ochi-2,4 

12, Guntz and Benoit-2 54. Neumann and Muller-2 

13. Biltz and Hohorst-1 55. Andre-2 

14. Copaux and Philip-2 56. Andre-1 

15. Young-1 57. Tassilly-l 

16. Taylor and Wells-1 58. Varet-2 

17. Torgeson and Shoraate-1 59. de Forcrand-58 

18. Schwiete and Pranschke-l 60. von Wartenberg-13 

19. Centnerszv/er and Blumenthal-4 61. Sabatier-1 

20. de Forcrand-31 62. Anderson-5 

21. Bergius-1 63. Kelley and Moore-4 

22. Grundstrom-1 64. Bichowsky-3 

23. Herzberg-9 65. Newmann and Wells-1 

24. Gaydon-1 66. Kelley, Southard, and Anderson-1 

25. Bronsted-2 67. Kamiike-1 

26. Sabatier-2 68. Trautz and Paksohwer-l 

27. Schwiete and Hey-1 69. Zawadski-1 

28. Moissan-14,17 70. Lange and Monheim-2 

29. Washburn et al-1 71. Latimer, Hicks Jr., and 3chutz-2 

30, Berthelot-21 72. Volzbenskii-1 

31. Hellwege-1 73. Zil'berman and Ivanov-1 

32. Johnson-5 74. Fabre-3 

33, Guntz-1 75. Wohler and Martin-2 

34. Torgeson and Sahama-1 76. Guntz and Bassett-2 

35. Kohlrauseh-2 77. Moser and Herzner-1 

36. Todd-1 78. Franck and Bodea-1 

37. seldell-1 79. Sato-13 

38. Hellwege-1 80. Berthelot-106 

39. Parker-l 81. Dode-2 

40. Favre and Sllbermann-J 82. Shomate and Kelley-1 

41. Plckerlng-9 83. Ewing, Rogers, Miller, and McGovern-1 

42. Ditte-10 84. Ewing and Rogers-l 
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Table 87 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

85. Partington and Soper-l 127. Kameyaraa and Oka-2 

86. Kelley-27 128. Krase and Yee-1 

87. Ewing-1 129. Franck and Bank-1 

88. Werner-l 130. Joannis-1 

89. Huttig-1 131. bloydj Brown, Bonnell, and Jones-1 

90. Linge-l 132. Wohler and Schuff-1 

91. Isambert-5 133. W3hler and Muller-l 

92. Hart and Partlngton-1 134. Kubaschewski and Villa-1 

93. Ephraim-12 135. Nacken-3 

94. Franck and Fuldner-1 136. Wagner-1 

95. Berthelot-52 137, Roth and Troitzsch-1 

96. Southard and Milner-1 138. Parks and Kelley-2 

97. Matignon and Se'on-1 139. Tschernobaeff and Wologdlne-1 

98. Berthelot-102 140. Critescu and Siraon-l 

99. Joly-4 141. Johannson and Thorvaldson-l 

100. Stollenwerk-1 142. von Gronow and Schwiete-3 

101. Blarez-1 143. von Gronow and Schwiete-4 

102. Kubaschewski and Walter-2 144. Biltz and Meyer-2 

103. Mulert-1 145. Thorvaldson, Edwards, and Bailey-1 

104. Ruff and Josephy-1 146. Mosniex-l 

105. Ruff and Foerster-1 147. Weibke and Kubaschewski-1 

106. Brumer-1 148. Biltz and Wagner-l 

107. Kelley-1 149. Roos-2 

108. Kelley-20 150. Varet-6 

109. Wells and Taylor-1 151. Varet-2 

110. von Gronow and Elsner-l 152. Marchal-7 

111, Backstrom-1,5 153. Joannis-8 

112, Roth and Chall-1 154. von Warteabei^, Rausch, and saraa-l 

113. Frear and Johnston-1 155* Tammann and Westerholt-1 

114. Bichowsky and Rossini-1 156. Shomate-4 

115. Anderson-8 157. Griveau-1 

116, Berthelot-ll 158. Kelley, Todd, and Shomate-1 

117. Kohlrausch-2 159. King, Torgeson, and Cook-1 

118. Aumeras-l 160. Kurnakov, Nikolaev and Chelishcheva-1 

119. Pedersen-2 161. Tschernobaeff-l 

120, Berthelot-9 162. Cirilli-2 

121. Randall-3 163. Thorvaldson, Brown, and Peaker-2 

122. de Forcrand-3 164. Roth and Wolf-3 

123. de Forcrand-4 165. Backstrom-2 

124. de Forcrand-23 166. van't Hoff, Keurick, and Dawson-1 

125. Bonnell and Jones-1 167, Mitchell-1 

126. Franck and Hochwald-1 
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Table 88 

SPECIFIC REFERENCES 

Substance 
S° 

Formul a Description State 
HBf 

Sr g 2,3 1 1 

C 4 4 1 5 

amalgam 6 

Sr+ g 7 

Sr++ g 7 

aq 8,9,10,11,12,13 
33 

14,15,16 
17,18,19 

1 

SrO c 20,21,22 23 23 

S1O2 c 24,25,26,27,28 

Sr02*8H20 C 28 

Sr20 C 29 

SrH g 30 31,32,1 31,32,1 

SrH2 C 9,34 

Sr(OH)2 C 11,35,36,37,38,39 
21 

aq 35,28,11,40 40 40 

Sr(OH)2'H20 c 21,41,42 

Sr(0H)2*8H20 c 21,11,35,41,42 

SrF g 30 

SrF2 C 43,39 

SrCl g 30 

SrCl2 C 44,45,46,47,29,48 
11,49 

1 5 

aq 9,10,11,49,50 40 40 

SrCl2*nH20 c 11,44,51,47,46,53 
54,55 

5 

SrOCl2 aq 56 

Sr(OCl)2 aq 56 

SrCl2’SrO-nH20 c 57,58 

SrBr2 c 11,44,59,60 5 

aq 40,50 40 40 

SrBr2T>H20 c 51,11,44 5 

SrBr2*SrO* nH20 c 59,60 

Srl2 c 59,61,44 5 

aq 40,1 40 40 

Srl2* nH20 C 44,62,59,51 5 

SrS g 63,30 

C 64 

SrS04 C 11,65,66,67,68 68 

aq 68,40 68,40 40 

SrS20^ aq 40 

SrS206'4H20 c 11 

Srl2‘ nS02 c 69 
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Table 88 (Continued) 

SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a Oescription State 

SrSe c 70 

Sr(N3)2 c 71,72 

Sr3N2 c 9 

SrN202'^H20 c 73 

Sr(N02)2 c 74,75 

aq 74,75,40 

Sr(N03)2 c 11,76,47,77 5 

aq 76,11,40,50,78 40 40 

Sr{N03)2'4H20 c 76,47,77,11 

Sr{NH2)2 c 9 

Sr(NH3)e, c 79 

SrCl2’nH3 c 80,81,82 

SrBr2‘nNH3 c 80,81 

Srl2'nNH3 c 80,81 

(NH4)2S04-SrS04 c 83 

Sr3(P04)2 c 84 

SrHP04 c 84,85 

Sr (H2PO4) 2 * ^^2^ c 84 

Sr3(As04)2 c 86 

SrHAs04 aq 86 

Sr(H2As04)2 aq 86 

SrC03 c 11,87,14,15,8,40 14,15,17,18 19 19 

Sr(C204) aq 66 68 1 

Sr(C204)*H20 c 68 

Sr(C204)*2 1/2 H2O c 66 1 

Sr(CH02)2 strontium formate c 76,46 

aq 40 

Sr(CH02)2'2H20 c 76,46 

Sr(HC03)2 aq 88,40 88,40 40 

Sr(C2H302)2 strontium acetate c 66 

aq 66,40 

Sr(C2H302)2*l/2H20 c 66 

Sr(^2^3^3^ 2 strontium glycollate c 89 

aq 89 

SrBr2-l/2C2H50H c 90 

Sr(CN)2 aq 91 

Sr(CN)2-4H20 c 91 

SrSi c 92 

SrSi2 c 92 

SrSiOg c 93 

gls 94 

Sr2Si04 c 93 
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TabI e 88 (Continued) 

SPECIFIC REFERENCES 

Substance 
Afr° 

Fo rmul a Description State 
S° 

Srl2-2Pbl2 c 95 

Srl2-2Pbl2*V H2O c 95 

SrHgBr4 aq 96 

SrHg2Br5 aq 96 

Sr2HgBr^ aq 96 

SrHg(CN)4 aq 97 

SrHg2(CN)6 aq 97 

SrX2‘2Hg(CN)2 aq 97 

SrX2'2Hg(CN)2-nH20 c 97 

SrAg(CN)3 aq 98 

SrAg2(CN)4 aq 98 

SrNi(CN)4 aq 99 

Sr3[FeCO(CN)5]2 c 100,101 

aq 100,101 

Sr3 [F eCO (CN) 5] 2* 4H2O c 100,101 

SrW04 c 102 

SrAlCl^ c 45 

REFERENCES 

1. Calculated 21. de Forcrand-52 

2. Kelley-19 22. de Forcrand-12 

3. Brewer-1 23. Anderson-10 

4. Standard State 24. Centnerszwer and Bluraenthal 

5. KelleY-25 25. Bluraenthal-2 

6. Smith and Braley-l 26. Holtermann and Laffitte-1 

7. Bacher and Goudsmit-1 27. Holterraann-1 

8. Kapustinskii and Dezideryeva-1 '28. de Forcrand-29 

9. Guntz and Benoit-1 29. Benoit-1 

10. Guntz and Raederer-1 30. Gaydon-1 

11. Thomsen-16 31. Humphreys and Fredrickson-1 

12. Lange and Streeck-1 32. Watson and Fredrickson-l 

13. Lehtonen-1 33. Guntz and Benoit-2 

14. Kapustinskii and Stakhanova-1 34. Guntz-17 

15. Kelley-20 35. Berthelot-21 

16. Kapustinskii and Dezideryeva-l 36. Taraaru and Shiomi-1 

17. Townley, Whitney, and Felsing-1 37. Taraaru and Shiomi-2 

18. Hogge and Johnston-1 38. Sano-19 

19. Anderson-8 39. Guntz-1 

20. de Forcrand-49 40. Calculated from the ions 
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Table 88 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

41. Shiomi-1 83. Barre-1 

42. Tamaru and Shionii-3 84. Berthelot-52 

43. Petersen-4 85. Joly-4 

44. Maier-3 86. Blarez-1 

45. Baud-1 87. Berthelot-11 

46. Berthelot-7 88. Randall and lVhite-2 

47. Pickering-8 89. de Forcrand-3 

48. Berthelot and Ilosvay-1 90. Lloyd, Brown, Bonnell, and Jones-1 

49. Lehtonen-1 91. Joannis-1 

50. Lange and Streeck-1 92. Wohler and Schuff-1 

51. Trip-1 93. Nacken-3 

52. Sabatier-2 94. Tschernobaeff-1 

53. Bell-1 95. Mosnier-1 

54. Schumb-1 96. Varet-6 

55. Baxter and Lansing-1 97. Varet-2 

56, Neumann and Muller-2 98. Varet-5 

57. Andre-1 99. Varet-4 

58. Andre-3 100. Muller-8 

59. Tassilly-1 101. Muller-9 

60. Tassilly-5 102. Tamraann and V/esterholt-1 

61. Tassllly-3 

62. Tassilly-4 

63. Mathur-1 

64. Sabatier-1 

65. Chroustschoff and Martinoff-1 

66. Berthelot-9 

67. Kelley-22 

68. Seidell-1 

69. Ephraim and Kornblum-l 

70. Fabre-1 

71. Wohler and Martin-1 

72. Wohler and Martin-2 

73. Berthelot-106 

74. Dode-1 

75. Dode'-2 

76. Berthelot-8 

77. Ewing, Rogers, Miller, and McGovern-1 

78. Lange and Streeck-2 

79. Biltz and Huttlg-3 

80. Biltz-7 

81. Huttig-2 

82. Buffington-1 
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Tab! e 89 

SPECIFIC REFERENCES 

Substance 
bsr° S° 

Formul a Description State 

Ba g 3,4,5 2 1 

C 2 1 

Ba" + g 6,7 

Ba++ aq 2 

BaO g 2,8 2,8 

c 9,10,11,22,27 12,13 13 

Ba02 C 14,15,16,30 

Ba02-nH20 C 14,17 

Ba20 C 18 

BaH g 19 2,8 2,8 

BaH2 C 20,21 

Ba(OH)2 C 10,16,22,23 

aq 10,11,17,24,25,26, 
27,28,29 

2 

Ba(OH)2-nH20 c 10,11,22,27,29 

Ba02* H2O2 c 17,30 

BaF g 19 

BaF2 C 31,32 33 13 

aq 31,32 

Bad g 19 

C 18 

BaCl2 c 11,18,34,35,36,37, 
38,39,40 

41 1 

aq 20,21,42,43,44,45 2 

BaCl2-nH20 c 11,37,38,39,46,47, 
48,49,50,51 

2 1,13,41 

BaOCl2 aq 51 

Ba(001)2 aq 52 

Ba (0102)2 c 11,53 

Ba (0103)2 c 11,54 

aq 11,54 

Ba(0103)2.H20 c 11,54 1 

63(0104)2 c 53 

aq 11,55 

Ba(010^)2.3H20 c 53 

BaOl2*BaO-nH20 c 56,57 

BaBr2 c 11,58 

aq 48 2 

BaBr2«nH20 C 11,48 

BaOBr2 aq 59 

Ba(Br03)2*H20 c 1,60 1,60 

BaBr2.BaO.nH2O c 56 
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Tab e 89 (Continued) 

SPECIFIC REFERENCES 

Substance 
t^f° S° 

Fo rmu 1 a Description State 

Bal2 c 56 

aq 2 2 

Bal2.nH20 c 11,48 

Ba(lO^)2 aq 2,61 

Ba(l03)2*H20 c 2,61 

Bal2*BaO*nH20 c 56 

BaS g 19 

C 62 

aq 11,63 

BaSO^ c 64 

BaSO^ c 11,65,66,67,68 67 68 68 

aq 11,65,66,67,68 

63320^ c 1 

BaS20^ aq 11 

BaS20g*2H20 c 11 

BaS20g aq 69 

BaS20g-4H20 c 69 

BaS^O^ aq 2. 

BaS40g.2H20 c 70 

Ba(HS)2 aq 11 

Ba(HS03)2 aq 64 

Ba 30^•H2S0^ c 71 

BaS0_j-2H2S04-H20 c 71 

Bal2*n302 c 72 

BaSe c 73,74 

BaSe04 c 73,74 

Ba(N3)2 c 75 

aq 75 

c 21 

Ba(N02)2 c 53,76,77,78 

aq 53,76,77,78 

Ba(N02)2'H20 c 53,78 

Ba(N03)2 c 40 79 80 80 

aq 11,41,63,81,82,83, 
84,85 

2 

BaNH c 21 

Ba(NH2)2 c 21 

■Ba(NH3)6 c 86,87 

BaCl2-8NH3 c 87,88,89 

BaBr2'nNH3 c 87,88,89 

Bal2-nNH3 c 88 
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Tabl e 89 (Continued) 

SPECIFIC REFERENCES 

Substance 
tiFf S° 

Formul a Description State 
CBf° Cp° 

Ba^lPO^)2 c 90,92,93 

aq 90,92,93 

BaHP04 c 90,92,93 

Ba(H2P02)2 aq 11 

Ba(H2P02)2-H20 c 11 

Ba(H2P04)2 c 90,92,93 

Ba2(As04)2 c 94,95 

BaHAs04.H20 c 94,95 

Ba(H2As04)2*2H20 c 94,95 

Ba2Sb2 c 96 

Ba2Bi2 c 96 

BaCO^ v/itherite c 11,97,100,101 98,99 12,13 12,13 

aq 2 98,99 

BaC204.I/2H2O barium oxalate c 102 

BaC20^ “ riH20 c 2,102 

BaO* BaCO^ c 97,103 

Ba (CHO2) 2 barium formate c 104 

aq 39,104 

Ba(HC03)2 aq 105 2 

Ba (0211302)2 barium acetate c 11,83 

aq 11,83 

Ba(^ 2’^^2^ c 11,83 

Ba(C2H2O2)2 barium glycollate c 64 

aq 64 

Ba(OC2H5)2 barium ethylate c 106 

3Ba0‘4CH30H c 106 

3BaO-4C2H50H c 106 

Ba(HS03)2-C2H202 barium bisulfite- 
glyoxal 

aq 64 

Ba(HSO3)2•C2H2O2• 
2 I/2H2O 

c 64 

Ba(0S03C2Hj,)2 barium ethylsulfate aq 11 

Ba(0S03C2H^)2'2H20 c 11 

BaCN2 barium cyanamide c 107 

Ba(CN)2 c 107,108 

aq 107,108 

Ba(CN)2-nH20 c 107,108 

Ba(CNO)2 barium cyanate c 109 

aq 109 

BaSi^ c 110 

Ba2Si2 c 110 

BaSiO^ C 1 111,112,113,114 
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SPECIFIC REFERENCES 

Substance 

AF/" 
Fo rmu 1 a Description State 

Affr° 

Ba2Si.04 c 111,113 

BaSiFg c 115 

BaSrig c 96 

c 96 

BaPb c 96 

BaPb3 c 96 

Ba2Pb c 96 

Bal2"2Pbl2 c 116 

Bal2'2Pbl2‘7H20 c 116 

BaHgBr4 aq 117 

BaHg2Br5 aq 117 

Ba2HgBr^ aq 117 

Ba^HgBrjo aq 117 

BaHg(CN)4 aq 58 

BaHg2(CN)g aq 58 

BaCl2*2Hg(CN)2 aq 58 

BaCl2*2Hg(CN)2* 5H2O c 58 

BaBr2*2Hg(CN)2 aq 58 

BaBr2-2Hg(CN)2*7H20 c 58 

Bal2*2Hg(CN)2 aq 58 

Bal2*2Hg(CN)2'6H20 c 58 

HaAg(CN)3 aq 117 

BaAg2(CN)4 aq 117 

BaPtClg c 118,119 

aq 118,119 

BaPtCl^*6H20 c 118,119 

BaOsCl^ c 120 

BaPdCl4 c 120 

Ba2(RhClg)2 c 121 

BaNi(CN)4 aq 122 

632^ ® ^ aq 123 

Ba2Fe(CN)g,.6H20 c 123 

BaH2Fe(CN)g aq 123 

Bag [FeCO{CN)5]^ c 124 

aq 124 

Bag [FeCO(CN)5ll^"llH20 c 124 

Bafta04 c 125 

BaCl04 c 126 

BaMo04 c 127 

BaW04 c 127 

BaCl2-2AlClg c 36 

BBaClg'AAlClg c 36 
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Table 89 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Kelley-25 43. Lange and Streeck-1 

2. Calculated 44. Schwartz and Coblaus-1 

3c Kelley-19 45. Richards and Dole-1 

4. Brewer et al-1 46. Baxter and Cooper-1 

5. Rudbery and Lempert-1 47. Bell-1 

6. Bacher and Goudsmit-1 48. Trip-l 

7. Rasraussen-5 49. Khomjakov-1 

8. Herzberg-9 50. Perreu-2 

9. de Forcrand-13,49,58 51. Neumann and Muller-2 

10. Berthelot-21 52. Bruni and Levi-l 

11. Thoinsen-16 53. Berthelot-9 

12. Anderson-1 54. Berthelot-39 

13. Kelley-24 55. Berthelot-79 

14. Berthelot-28 56. Tassilly-l 

15. Biltz-15 57. Andre-1,3 

16. Le Chatelier-6 58. Varet-2 

17. de Forcrand-27,28 59. Berthelot-45 

18. Benoit-1 60. Greensfelder and Latimer-l 

19. Gaydon-1 61. Chrouatchoff-1 

20. Guntz-3 62. Sabatier-l 

21. Guntz and Benoit-1 63. Berthelot-13 

22. de Forcrand-52 64. de Forcrand-3 

23. Tamaru and Shiomi-l 65. Muller-11 

24. Steinwehr-1 66. Melchner-1 

25. Anderson and Noyes-1 67. Seldell-l 

26. Guntz-16 68. Latimer, Hicks Jr., and Schutz-2 

27. de Forcrand-12 69. Berthelot-109 

28. Tassilly-5 70. Portillo-1 

29. Tamaru and Shiomi-l,2 71. Volchovskii-1 

30. Berthelot-60 72. Ephraim and Komblum-1 

31. Petersen-4 73. Fabre-1 

32. Guntz-1 74. Metzner-1 

33. Pitzer, Smith, and Latimer-1 75. Berthelot and Matignon-10 

34. Shibata and Terasaki-1 76. Dod4-l,2 

35. Berthelot and Ilosvay-1 77. Bureau-3 

36. Baud-1 78. Berthelot-26 

37. 3ohottky-l 79. Latimer-1 

38. Kolosovskii-5 80. Shomate and Kelley-1 

39. Berthelot-7 81. Birnthaler and Lange-1 

40. Young-1 82. Lange and Streeck-2 

41. Brown, Smith, and Latimer-1 83. Berthelot-11,135 

42. Guntz and Benoit-2 84. Stackelberg-1 
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SPECIFIC REFERENCES 

REFERENCES 

85. Tammann and Krings-1 127. Tammann and Westerholt-1 

86. Blitz and Huttig-3 

87. Biltz-7 

88. Huttig and Martin-1 

89. Gillespie and Lurie-1 

90. Berthelot-102 

91. Hart and Partington-1 

92. Berthelot and Lougulnlne-3 

93. Berthelot-52 

94. Blarez-2 

95. Joly-5 

96. Kubaschewskl and Villa-1 

97. Finkelstein-1 

98. Hogges and Johnston-1 

99. Townley, Whitney and Felsing-1 

100. Roth-6 

101. Berthelot-8 

102. Berthelot-9 

103. Dutoit-1 

104. Berthelot-29 

105. Randall and Tamele-1 

106. de Forcrand-2,19,20 

107. Frank and Bank-1 

108. Joannls-1 

109. Lemoult-1 

110. Wohler and Schuff-1 

111. Nacken-3 

112. Tschernobaeff-1 

113. Grube and Trucksess-1 

114. Jander-1 

115. Hantke-1 

116. Mosnier-1 

117. Varet-6 

118. Gire-3 

119. Gire-2 

120. Puche-1 

121. Gire and Puche-1 

122. Varet-4 

123. Joannis-8 

124. Muller-9 

125. Kapustinskil and Bayushkina-l 

126* Chxoustschof£ and Martinoff-l 

889115 0—51-63 
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Table 90 

SPECIFIC REFERENCES 

Substance 

Formul a Description State 

hFf° S° 

Ra"+ 

Ra++ 

RaO 

RaCl^ 

RaClj 

RaSO^ 

Ra(NO^) ' 

g 

aq 

3,4,5 

1 

1.6 

1.7 

1.7 

1.7 

REFERENCES 

1. Calculated 

2. Brewer et al-1 

3. Rasmussen-2 

4. Russell-8 

5. Rasmussen-3 

6. Roth and Schwartz-1 

7. Seidell-1 
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Tab e 91 

SPECIFIC REFERENCES 

Substance * 
^Ff° 

Fo rtnu 1 a Description State 
!sBf° Cp° 

Li g 2,3 2,3 1 1 

C 4,5 4,5 

g 1,6 

Li+ aq 7,9,10 8,1,9,10,11 

Li2 g 12,13,14,15 2 1 

Li20 c 17,18 

C 19 

aq 19 

LiH g 12 1,20,21 1,20,21 

C 22,23,24 5 5 

LiOH c 10 1 

aq 25,26,27,23,29,30 10 

LiOH-H20 c 10,31 1 

Li202* ^2^2* ^^2^ c 19 

LiF c 32,9 33 33 

aq 34,35 1 

LiHF2 aq 1,35 

LiCl g 37 1,36 1,36 

C 38,39,40,41,42,43, 
44,45,46 

47 

aq 40,48,49,50,51,52, 
53 

1 

in CH3OH 52,39,54 

in C2H5OH 52,54,44 

LiClTiH20 c 46,55,56 8,17 47 

LiClO aq 57 

LiBr g 37 1,36 1,36 

C 46,68 47 

aq 49,58,60 1 

LiBr-nH20 c 46,56 47 

Lil g 37 1,36 1,36 

C 46,61,62,63 47 

aq 49 1 

Lil-nH20 c 64,46 47 

Li2S04 c 65,41,66,67 

aq 68,65,69 1 

• H2P c 66,65,41 

Lil-0302 c 70 

Li2Se c 71 

aq 71 

Li^Se-gH^O c 71 

Li3N c 72,73 74 
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SPECIFIC REFERENCES 

Substance • 

tiFf° Cp° 
Formul a Description State 

LiN02 c 76 

LiN03 c 44,41,42 

aq 50 1 

in CgH^OH 44 

LiN03.3H20 c 77 

LiNH2 c 78,79 

Li(NH3)4 liq 80,81 

Li2NH c 78 

LiCl.nNH3 c 45,82,83,84,85,86 

LiBr« nNH3 c 45,87,84,86 

LiI*nNH3 c 86,84,88 

Li2Sb2 c 89 

Li3Bi c 90 

c 91 

Li2^^3 c 7,92 1,93 7 7 

aq 92,7,94 1,8 

LiHC03 aq 94,1 1 

LiOCH3 in CH3OH 95 

LiOC2H5 in C2H5OH 95 

LiCN aq 1,96 

LiCl*nCH3NH2 c 45,98,97 

LiCl.nC2H5NH2 c 45 

LiCl.n(CH3)2NH c 97 

LiBr.n(CH3)2NH c 97 

LiBr.nCH3NH2 c 97 

LiI-n(CH3)2NH c 97 

LiI-nCH2NH2 c 97 

Li2^iOs gls 99 

Li2SiO^ c 100 

aq 100,1 

LiSn c 89 

LiSn2 c 101 

Li2Sn c 101 

Li^Sn c 89 

Li^Sn2 c 101 

Li2Sn2 c 89 

LiPb c 90 

LigPb c 101 

Li4Pb c 101 

c 101 

LiYPb2 c 90 
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SPECIFIC REFERENCES 

Substance 
tsf° AFT® S° c ° 

Formul a Description State 

• 2LiI.Pbl2 c 61 

2LiI.Pbl2*4H20 c 61 

LiTl c 101 

LiHg c 69 

LiHg2 c 69 

LiHgs c 69 

LiHQgg liq 102 

nLiBr*HgBr2 aq 103 

nLiX*Hg(CN)2 aq 104 

LiX.Hg(CN)2*nH20 aq 104 

LiCN-Hg(CN)2 aq 104 

2LlCN»Hg(CN)2 aq 104 

LiRe04 c 105 

LiRe04«nH20 c 105 

LiCl*ThCl4-8H20 c 75 

2LiCl.ThCl4 c 75 

LiBH4 c 16 16 

LIAIH4 c 16 16 

REFERENCES 

1. Calculated 21. Her2berg-9 

2. Gordon-4 22. Gibb, Jr.-l 

3. Hartman and Schneider-l 23. Moers-1 

4. Simon and Swain-1 24. Kapustinskil, Shamovskii, and Bayushkina-l 

5. Kelley-24 25. Rossini-4 

6. Sitterly-1 26. Rossini-6 

7. Brown and Latimer-1 27. Gucker and Schminke-1 

8. Seidell-1 28. Bichowsky and Rossini-1 

9. Payne-1 29. Guntz-13 

10. Ueda-1 30. Zukowsky-1 

11. Robinson and Stokes-2 31. de Forgrand-45 

12. Gaydon-1 32. de Forcrand-13 

13. Loomis and Nusbaum-2 33. Cluslus-4 

14. Lewis-6 34. Lange and Leighton—1 

15. Bartlett and Furry-1 35. Petersen-4 

16. Davis, Mason, and Stegeman-1 36. Stevenson-2 

17. de Forcrand-47 37. Desai-2 

18. Beketoff-2 38. Lange and Martln-3 

19. de Forcrand-32 39. Askew, Bullock, Smith, Tinkler, Gatty, and 

20. Crawford and Jorgesen-1 Wolfenden-1 
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SPECIFIC REFERENCES 

REFERENCES 

40. Lange and Durr-2 82. Bonnefoi-2 

41. Thomsen-16 83. Collins and Cameron-1 * 

42. Haigh-1 84. Biltz and Hansen-1 

43. Wasserman-1 85. Blltz-7 

44. Pickering-9 86. Hart and Partington-1 

45. Bonnefoi-1 87. Bonnefoi-4 

46. Slonira and Huttig-1 88. Ephraim-5 

47. Kelley-25 89. Kubaschewski and Seith-1 

48. Muller-1 90. Seith and Kubaschewski-1 

49. Richards and Rowe-3 91. Guntz-15 

50. Richards and Rowe-2 92. de Forcrand-50 

51. Dunnington and Hoggard-1 93. Kelley-20 

52. Lemoine-2 94. Muller-1 

53. Tucker-2 95. de Forcrand-17 

54. Slansky-1 96. Varet-3 

55. Bogorodskii-2 97. Simon and Glauner-1 

56. Huttig and Reuscher-1 98. Bonnefoi-3 

57. Neumann and ;.!uller-2 99. Tschernobaeff-1 

58. Lange and Schwartz-1 100. Truchot-3 

59. Bodisko-2 101. Weibke and Kubaschewskl-1 

60. Miscenko-1 102. Lewis and Keyes-2 

61. Mosnier-l 103. Varet-6 

62. Bodisko-1 104. Varet-2 

63. Beketoff-8 105. Smith and Long-1 

64. Huttig and Pohle-1 

65. Ueda-2 

66. Pickering-6 

67. Pickering-2 

68. Lange and Streeck-2 

69. Zukowsky-1 

70. Ephraim and Kornblum-1 

71. Fabre-1 

72. Neumann, Kroger, and Haebler-2 

73. Guntz-14 

74. Sato-17 

75. Chauvenet-2 

76. Centnerszwer and Blumenthal-3 

77. Morgan and Benson-1 

78. Guntz and Benoit-1 

79. Juza, Fasold, and Haeberle-1 

80. Kraus-l 

81. Benolt-2 

994 



SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Table 92 

SPECIFIC REFERENCES 

Substance 
lsFf° 

Formul a Description State 
kBf° '•'P 

Na g 2,3,4,5,6,7,8,10 1,12 1,12 

C 9 9 

Na^^ g 12 

Na + aq 13 9 

Na2 g 2 2 

Na02 c 14 

Na20 C 15,17,18,19 16 10 

Na202 C 17,18,20,21,22 

NaH g 23,25,26 1,24 1,24 

C 27,28,29,30 

NaOH C 31,32,33,34 10 

aq 1,34,29,35,36,37, 
38,39,40 

1 

NaOH*H20 c 33,45 42,43,44 

NaH02 aq 46 

NaF g 23 

C 47,48,49 49 

aq 34,48 1 

NaHF2 c 48,51 

aq 34 

Nad g 1,23,24 

C 54,55,56,57,58,59, 
60,61,62,63,64,65, 
66,67 

42,44 52,53 52,53 

aq 50,39,68,69,70,71, 
72,73 

1 

in CH^OH 62,66,74 

NadO aq 34,75,76 

Nad02 c 77 

aq 1,77 

Nad03 c 78,79 

aq 34 

Nad04 c 66,63,78,80 10 

aq 81,1 1,81 

in CH3OH 66 

in C2H5OH 66 

NaBr g 23 

C 59,82,66 10 

aq 54,72,82,59,83,84, 
85,1 

1 

in CH3OH 62,66 

NaBr.2H20 

in C2H5OH 

c 

62,66 

78,34,86,87 
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SPECIFIC REFERENCES 

Substance 
6ff° 

Fo rmuI a Description State 
bBf° 

NaBrO aq 34,88 

Nal 9 23 

c 66,34,78,89,90,59 10 

aq 72 1 

in CH3OH 66,62 

in C2H5OH 66,89 

NaI-2H20 c 78,34,91 

NalO^ aq 1 

Na2S c 92,93,94,95,96 

aq 93,97,34 

Na2S-nH20 c 93 

aq 96,93 

Na2S2 aq 96,93 

^^2^4 c 96,93 

aq 93,96 

Na2S02 C 99 100 100 

aq 1,99,34,101 

Na2S02"7H20 c 102,103 

Na 2^^4 c 34,104,105,106, 
107,108,109,67, 
110,111,112 

105 105 

aq 34,113,114,115, 
116,117,118,119, 
120 

1 

Na2S04.10H20 c 122,123,105,87, 
111,67,112,78,34, 
124 

125,126,1 105 105 

Na2S203 c 127,128 10 

aq 129,34,130,131 

Na 2S2O2•5H2O C 130,34,129,132 

N a 2S 2^5 c 54,99 

aq 54 

Na2S20g c 1,34 

aq 1,34 

c 34 

^^2^3^6 aq 130 

c 130 

Na2S40g, aq 34,130,132 

Na2S40g,*2H20 c 130 

NaHS c 93,133 

aq 93,98,34,97 

NaHS-2H20 c 93 

NaHSOg aq 34,99,134 
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SPECIFIC REFERENCES 

Substance 
hFf° S° 

Fo mu 1 a Description State 
bMf° 

NaHS04 c 78,34 

aq 135,34 

NaHS04.H20 c 136 

NaI.nS02 c 137,138 

Na^S© c 1,139 

aq 1,139 

Na2Se.nH20 c 139 

aq 34 

Na28604 c 140 

aq 34,141,142 

NaHSe c .133 

aq 139 

NaHSe03 aq 34 

NaHSe04 aq 34,141 

Na2Te c 96 

Na2Te2 c 96 

Na2Te04 c 140 

NaNg sodium azide c 10 

NaN02 c 143,144,145 

aq 143,145,146 

NaNOg c 78,123,34,67,54, 
167,148,149,150, 
151,152,154,159 

153 153 

aq 39,117,34,118,149, 
84,151,155,156 

NaNH2 c 157,158 

NaCl*5NH3 c 160,161 

NaBx-nNH3 ' c 160 

NaI*nNH3 c 160,161 

Na^SO-•(NH^) 
^ ^ ^ H2O 

c 163 

NaP03 c 164 10 

aq 34,164,1 

N33PO4 c 165 

aq 167,34 

Na3P04'12H20 c 166 

Na4P207 c 34 10 

aq 34,164,54 

Na4P2O^.10H2O c 168 

NaH2P03 c 169 

aq 34 

NaH2P03-2 I/2H2O c 169 

NaH2P04 aq 167,34 
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SPECIFIC REFERENCES 

Substance 
t^f° S° 

Formul a Description State 
bMf° Cp° 

NaH3P207 c 164 

aq 34,164 

NaH3P20^.H20 c 164 

Na2HP03 c 169 

aq 34 

Na2HP03»5H20 c 169 

c 34,170.238 

aq 34,167 

Na2HP04.nH20 c 34,170,171,238 

Na2H2P205 c 169 

aq 169 

c 164 

aq 34,164 

c 164 

c 164 

aq 164,34,1 

Na2HP20^.nH20 c 164 

NaNH^HPO^ aq 167 

I'iaNH^HPO^-4H20 c 34 

NSsAsO^ c 165 

aq 34 

Na2As0^.12H20 c 166 

NaH2As03 aq 34 

NaH2As04 aq 34 

Na2HAsO^ aq 34 

Na3Sb c 172,174 

Na^SbO^ c 165 

aq 175 

NajBi c 173,174 

Na3BiO^ c 165 

N32C2 sodium carbide c 176,177 

Na2CX)3 c 78,108,159,34,178, 
179,180,181,182, 
183,184 

185 185 

aq 180,134,117,186, 
187 

Na2C03.nH20 c 34,183,159,182, 
188,189 

Na2^2^4 
sodium oxalate c 78 190 

aq 191,34 

NaHC2 c 177 

NaCH02 sodium formate c 78 

aq 34,78,191,192 
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SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a Description State 

NaCHO2«nH20 c 193 

NaHCOj sodium bicarbonate c 78,188,178,194 185 185 

aq 186,34,117 

NaCHgO in CH3OH 195 

NaHC204 sodium acid oxalate c 78 

aq 34,191 

NaHC204.H20 c 78 

NaC2H302 sodium acetate c 34,191,182 

aq 34,191,1,196,197, 
198 

in CgH^OH 89 

NaC2H302.3H20 c 194,34,182,78,199 

NaCaHgOs sodium glycollate c 200 

aq 200 

NaC2H303-I/2H2O c 200 

NaC2H50 in.C2H5OH 195 

N monosodium glycol c 201 

NaC^H^O^-CHgOH monosodium glycol 
methanol 

c 201 

NaC2H303.HC2H303 sodium acid glycollate c 200 

NaC2H^02“C2H^0H monosodium glycol 
ethanol 

c 201 

NaC2H^02*C2H^02 monosodium glycol 
glycol 

c 201 

Na 2^2^2^3 disodium glycollate c 200 

aq 200 

• 2H2O c 200 

Na2C03.NaHC03•2H2O trona c 178 

NaCCl3CXi2 sodium trichloro- 
acetate 

aq 34,202 

NaCH2ClC02 sodium chloroacetate aq 34,202 

NaCHCl2C02 sodium dichloro- 
acetate 

aq 34 

NaI.3CH30H c 203 

N%C2H50S03 sodium ethylsulfate aq 34 

2NaHS03.C2H2O2•H2O sodium bisulfite 
glyoxal 

c 

aq 

200 

200 

NaCN c 204 

aq 34 

NaCNTiH20 c 204 

NaCNO sodium cyanate c 205 

aq 1,205 

NaCN2H sodium cyanamid aq 205 

NaC02NH2 sodium carbamate c 206 
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SPECIFIC REFERENCES 

Substance 

Formul a Description State 

NaCNS sodium thiocyanate c 207,208 

aq 204,208 

in C„H.OH 
2 D 

208 

Na2Si02 c 209,210,211,212 213 213 

gls 214,215,216 

Na2Si02*nH20 c 217 

Na2Si20^ c 213 213 

Na^SiO^ c 213 213 

Na^SiF^ c 218,219,220 

aq 34,219 

NaHSiF^ aq 34 

NaSn c 172,174,221,222 

NaSn2 c 172,174,221,222 

Na2Sn c 172,174,221,222 

Na^Sn c 172,174,221,222 

Na^Sn3 c 172,174,221,222 

Na2Sn02 c 223 

Na4Sn04 aq 34 

NaPb c 173,174 

Na2Pb c 173,174 

Na2Pb5 c 173,174 

Na^Pb c 173,174 

Na^Pb2 c 173,174 

Na2Pb03 c 224 

2NaI.Pbl2 c 225 

2NaI.pbl2-nH20 c 225 

PNajSjOj-PbSgOj c 226 

aq 226 

Na2Zn02 c 227 

Na2Zn(SO^)2 c 228 

Na2Zn(S04)2*4H20 c 228 

NaCd2 c 173,174,229,230 

NaCd^ c 173,174,229,230 

Na2Cd02 c 231 

NaHg c 174,222,172,232, 
233,234 

NaHg2 c 174,222,172,232, 
233,234 

NaHg^ c 172,222,174,232, 
233,234 

NaHg2'7 ^ ^ liq 233,234,235 

NaHg^O liq 233,234,235 
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SPECIFIC REFERENCES 

Substance 

Formul a Oescription State 
S° Cp° 

NaHg2oo liq 233,234,235 

NaHg^Qo liq 233,234,235 

NagHg c 174,222,172,232, 
233,234 

Na^Hgg c 174,222,172,232, 
233,234 

Na^Hgj c 174,222,172,232, 
233,234 

Na^Hgg c 174,222,172,232, 
233,234 

Na2HgBr4 aq 236 

Na2HgS2 c 237 

NaHg(CN)3 aq 239 

Na2Hg(CN)4 aq 239 

NaCl-Hg{CN)2 aq 239 

NaCl-Hg(CN)2- 

1 I/4H2O 
c 239 

2NaCl.Hg(CN)2 aq 239 

NaBr.Hg(CN)2 aq 239 

NaBr.Hg(CN)2"2H20 c 239 

2NaBr.Hg(CN)2 aq 239 

NaI.Hg(CN)2 aq 239 

NaI.Hg(CN)2'2H20 c 239 

2NaI.Hg(CN)2 aq 239 

c 240 

Na2C03-CuC03 c 241 

Na2C02 • CuCO^ • 3H2O c 241 

Na^O*Ag202 c 240 

Na^Ag(^20^)2 aq 226 

NaAg(CN)2 aq 242 

Na2Ag(CN)3 aq 242 

Na2PtCl4 aq 34,245 

Na2PtClg c 34,243,244 

aq 243,244 

Na2P"tCl^ • 0^20 c 34 

Na2PtBrg c 34 

aq 34 

Na2PtBrg-6H20 c 34 

Na2PtIg aq 246 

Na2lrClg c 247 

Na3lrClg c 247 

Na20sClg c 247 

1001 



SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Rireau of Stendarda_Washington, D.C 

Tabl e 92 (Continued) 

SPECIFIC REFERENCES 

Substance 
S° 

Formul a Description State 
Cp° 

NaRe04 c 248 

aq 248,1 

NagRhClg c 243 

aq 243,247 

Na3RhClg.l2H20 C 243 

Na2Ni(CN)4 aq 242 

NagCoOj c 227 

c 249,250,251 

Na2FeCO(CN) c 252,256 

aq 252,256 

Na3FeCO(CN)^"7H20 c 252, 256 

Na2MnO^ c 227 

Na^SO^•MnSO^ c 253 

Na2S04-MnS04-2H20 c 253 

Na2C3?0^ c 255,257,258 

aq 34,255 

Na2CrO4.4H20 c 257,258 

Na2^^2^’7 
aq 34,254 

N a 2*400^ c 261 

aq 259,260 

Na2W04 c 255 

aq 260 

NaVO^ aq 262,263 

Na3V04 c 264 

NagVgOg aq 262 

Na^TiOg c 265 265 

Na2Ti205 c 265 265 

Na^TisOy c 265 265 

NaB02 c 255 10 

aq 34,117,267 

NaBOg aq 268 

NaB03.4H20 c 268 

^®2^4®7 
c 269 10 

aq 34,117,270 

Na2B^Oy<'nH20 c 269 10 

NaBH4 sodium borohydride c 272 271 271 

NaA102 c 255,273 

NagAlF^ c 274 10 

NagAlFg-B I/2H2O c 274 

NaCl-AlClg c 274 

3NaCl*nAlCl3 c 274 
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SPECIFIC REFERENCES 

Substance 
S° 

Fo rmu1 a Description State 
Cp° 

NaCl.AlCl3.6NH3 c 274 

Na ^•AI2O3 * 3Si02 natrolite c 275 

Na^“Al203 *43102 dehydrated analcite c 11^ 

Na2UD4 c 264 

Na2U20^.1 I/2H2O c 260 

aq 260 

{Na202)2*^04.9H2O c 260 

2NaCl.ThCl4 c Tlk 

2NaCl.ThCl4.10H20 c 276 

Na 2SO4 • Ca SO4 c 277 

2Na2S04.CaS04.2H2O c 277 

NaSrP04.9H20 c 278,279,41 

NaSrAs04.9H20 c 279 

NaBaP04.9H20 c 

NaBaAs04.9H20 c 279 

NaLilCl c 121 

REFERENCES 

1. Calculated 

2. Gordon-4 

3. Edmondson and Egerton-l 

4. Thiele-2 

5. Rodebush and De Vries-l 

6. Rodebush and Walters-1 

7. Rodebush and Henry-1 

8. Loomis and Nusbaum-4 

9. Kelley-23 

10. Kelley-24 

11. Kelley-9 

12. Moore-l 

13. Smith and Taylor-1 

14. Gilles et al-1 

15. Matsui and Oka-1 

16. Shomate-7 

17. Roth and Kaule-1 

18. Roth-10 

19. Rengade-3 

20. de Forcrand-26 

21. Blumenthal-1 

22. Centnerszwer and Bluraenthal-1 

23. Gaydon-1 

24. Herzberg-9 

25. Dufay-1 

26. Hori-6 

27. Sellers and Crenshaw-2 

28. Keyes-1 
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SPECIFIC REFERENCES 

REFERENCES 

29. Hagen and Sieverts-l 70. Speakman and Stott--! 

30. de Forcrand-44 71. Douglas-1 

31. Roth, Wirths, and Berendt-1 72. Richards and Rowe-3 

32. Berthelot-19 73. Gillespie, Lambert, and Gibson-1 

33. de Forcrand-36 74. Moss and Wolfenden-1 

34. Thomsen-16 75. Berthelot-155 

35. Joannis-2 76. Neumann and Muller-2 

36. Rengade-1 77. Fontana and Latimer-1 

37. Fricke-1 78. Berthelot-9 

38. Bertetti and McCabe-1 79. Bronsted-11 

39. Rossinl-4 80. Berthelot-79 

40. Sturtevant-7 81. Harned and Owen-1 

41. Berthelot-102 82. Wallace-1 

42. Robinson and Stokes-2 83. Lange and Robinson-l 

43. Akerlof and Kegeles-1 84. van Deventer and van de Stadt-1 

44. Seidell-1 85. Dunnington and Hoggard-1 

45. Pickering-13 86. Dingemans-2 

46. Joyner-1 87. Bell-1 

47. Schmitz and Schumacher-4 88. Berthelot-46 

48. Guntz-1 89. Pickering-9 

49. Ivett and De Vries-l 90. Varet-1 

50. Roth-2 91. Dingeraans-1 

51. de Forcrand-61 92. Courtois-1 

52. Nsrnst-8 93. Sabatier-1 

53. Clusius, Goldman, and Perlick-1 94. Rengade and Costeanu-2 

54. Bichowsky and Rossini-l 95. Rengade and Costeanu-1 

55. Pickering-8 96. Kraus and Ridderhoff-l 

56. Allmand and Pollock-1 97. Berthelot-13 

57. Randall and Bisson-1 98. Zeumer and Roth-3 

58. Sandonnini-20 99. de Forcrand-4 

59. Wiist and Lange-2 100. Kelley and Iitoore-4 

60. Lippett, Johnson, and Maass-2 101. Ramstetter and Hantke-1 

61. Cohen and Kooy-1 102. Tarasenkov-1 

62. Slansky-1 103. Arii-l 

63. Lange and Martin-3 104. Ruff and Friedrich-1 

64. Becker and Roth-7 105. Pitzer and Coulter-1 

65. Richardson and Wells-1 106. Berthelot-8 

66. Askew, Bullock, Smith, Tinkler, Gatty, and 107. Tilden-1 

Wolfenden-1 108. Berthelot and Ilosvay-i 

67. Voskresenskaya and Ponomareva-1 109. Mixter-6 

68. Pitzer-3 110. Voskresenskaya and Ponomareva-2 

69. Kegeles-1 111. Perreu-9 
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REFERENCES 

REFERENCES 

112. Pickering-6 154. Lange and Martin-3 

113. Wallace and Robinson-1 155. Nernst and Naude-1 

114. Plake-1 156. Richards and Rowe-2 

115. Lange and Streeck-2 157. Juza, Fasold, and Haeberle-1 

116. Richards and Rowe-4 158. de Forcrand-25 

117. Berthelot-4 159. Tilden-3 

118. Mathews and Germann-4 160. Biltz and Hansen-1 

119. Recoura-2 161. Joannis-7 

120. Berthelot-7 162. Hart and Partington-1 

121. Beketoff-8 163. Matignon and Meyer-l 

122. Higuchi-1 164. Giran-1 

123. Tilden-3 165. Mlxter-9 

124. Favre and Valson-3 166. Joly-5 

125. Richards and Yngve-1 167. Berthelot and Louguinine-3 

126. Stokes-4 168. Perreu-16 

127. Berthelot-93 169. Amat-1 

128. Fogh-1 170. Pfaundler-2 

129. Muller-15 171. Perreu-17 

130. Berthelot-104 172. Kubaschewski and Seith-1 

131. Bichowsky-3 173. Seith and Kubaschewski-1 

132. Zimmermann and Latimer-1 174. Weibke and Kubaschewski-1 

133. Teichert and Klemm-l 175. Berthelot-100 

134. Lindner-l 176. do Forcrand-24 

135. Berthelot-6 177. Matlgnon-20 

136. Favre-8 178. Torgeson-1 

137. Ephraim and Kornblum-1 179. Matsui, Kambara, and Miyamura-1 

138. de Forcrand and Taboury-l 180. Swallow and Alty-1 

139. Fabre-1 181. Ostwald-1 

140. Mixter-10 182. Pickering-8 

141. Metzner-1 183. Donnan and Hope-1 

142. Metzner-2 184. Mlxter-5 

143. Swietoslawski-6 185. Anderson-7 

144. Matignon and fjlarchal-3 186. Muller-1 

145. Dode-1 187. Laksonen-l 

146. Matignon and Marchal-1 188. Caven and L«nd-1 

147. Winkelmann-l 189. Perreu-l 

148. Scholz-1 190. Cherbov and Chernyak-l 

149. von Stackelberg-1 191. Berthelot-7 

150. Varali-Thevenet-1 192. Roth and Eymann-1 

151. Mondain-Monval-3 193. Takagi and Oomi-l 

152. Haigh-1 194. Perreu-13 

153. Southard and Nelson-1 195. de Forcrand-17 
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SPECIFIC REFERENCES 

REFERENCES 

196. Richards and Gucker-l 238. Pfaundler-4 

197. Fricke-1 239. Varet-2 

198. Richards and Mair-1 240. Ii4ixter-12 

199. Calvet-3 241. de Carli-1 

200. de Forcrand-3 242. Varet-5 

201. de Forcrand-7 243. Gire-2 

202. Louguinine-1 244. Gire-l 

203. Lloyd, Brovm, Bunnel, and Jones-1 245. Miller and Terrey-l 

204. Joannis-1 246. Pigeon-1 

205. Lemoult-1 247. Puche-1 

206. Abe and Hara-1 248. Smith and Long-1 

207. Vrzhesnevskii-1 249. Matsui-1 

208. Partington and Soper-1 250. Matsui and Kingo-1 

209. Ruff and Greiger-1 251. Terashkevich and Vishnevskii-1 

210. Matignon-14 252, Muller-9 

211. Mulert-l 253. Graham-2 

212. Roth and Richter-1 254. Merges-1 

213. Kelley-lO 255. Mixter-6 

214. Mixter-5 256, Muller-8 

215. Tschernabaeff-1 257. Berthelot-52 

216. Taiiinann-3 258. Morgan and Benson-1 

217. Lange and von Stockelburg-1 259. Pechard-1 

218. Caillot-1 260. Pissarjewsky-3 

219. Hantke-1 261. Mixter-10 

220. Truchot-3 262, Matignon-15 

221. Biltz and Holverscheit-l 263. Ruff and Friedrich-l 

222. Biltz and Meyer-2 264. Mixter-14 

223. Mixter-7 265, Shomate-7 

224. Mixter-8 266. Berthelot-12 

225. Mosnier-1 267. Berthelot-50 

226. Fogh-1 268. Tanatar-10 

227. Mixter-11 269. Menzel and Schulz-1 

228. Graham-3 270. Favre and Valson-3 

229. Roos-2 271, Stegeman et al-1 

230. Biltz and Haase-1 272. Davis, Mason, and Stegeman-1 

231. W!ixter-15 273. Toraonari-1 

232. Berthelot-b5 274. Baud-1 

233. Berthelot-56 275. Mulert-l 

234. von VIartenberg-17 276. Chauvenet-2 

235. Richards and Conant-1 277. Barre-1 

236. Varet-6 278. Joly-4 

237. Berthelot-117 279. Joly-5 
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Tab! e 93 

SPECIFIC REFERENCES 

Substance 

Fo rmu) a Description State 
S° 

K 9 1 1 1 

c 2 2 

Kn+ g 3 

K+ aq 6,7 4,5,8,9,10 

K2 9 11,12,13,14 15 

K2O c 7,16,17 

K2O2 c 18 

K2O3 c 18,19 

K2O4 c 18,20 

KH 9 21 2 

c 22,23,24 

KOH c 25,26,27,28 

aq 29,30 31 

KOH.nH20 c 25,32 

KF c 33,34,35,36,37 37 37 

aq 33,35,38,39 

KF.nH20 c 33,35,38,40 31 

KHF2 c 37 37 37 

aq 35 

KP.nHF c 41 

KCl 9 14 31,42 31,42 

c 27,43,44,45,46,47, 
48,49 

50,51 2 

aq 28,52,53,54,55,56, 
57 

31 

KCIO aq 58,59,60 

KCIO3 c 61,62,64 63 63 

aq 26,28,65,66 9 

KCIO4 c 62,68 67 67 

aq 65,66,67,69,70 9 

KBr 9 31,42 31,42 

c 28,34,71,72,73,74, 
75 

71 2 

aq 52,53,73,76 31 

in CH3OH 43,77 

KBrg aq 31,78 

KBr_ 
0 

aq 31 

KBrO aq 28,79 

KBrOj c 28,34,66,80 30 80 

aq 28,31 9 

KI 9 42 42 

c 28,73,81,82,83,84, 
85 

71 71 
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SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a Description State 
s° 

KI aq 53,55,73 31 

in CH3OH A3,n,8b 

in C2H5OH 77,85 

in CH2tX)CH3 85 

in CH3CN 85 

KI3 c 86 

aq 78,86,87,88 

KIO3 c 28,31,66,89 80 80 

aq 28,89,90,91 31 

KIO4 aq 28 

KI03‘HI03 c 89 

aq 28 

KH4IO6 aq 28 

K2H3IO6 aq 28 

KI-KCl fresh melt c 92 

K2S c 93,94,95 

aq 95 

K2S-nH20 c 95 

K2S4 c 95 

aq 95 

K2S4-nH20 c 95 

K2SO3 c 96,97 

aq 96,98 

c 28,100,101,102, 
107,110 

103,104 99 99 

aq 28,102,105,106,108 

K2S2O3 aq 31 

K2S2O5 c 109 

aq 109 

K2S2O5.I I/2H2O c 109 

c 28,97 

aq 28,111 

K2S2O8 c 112 

aq 31 

K2S4O6 c 28,97 

aq 31 

K2S5O8 C 

aq 113 

'^2^5°6'^ I/2H2O c 114 

KHS c 95,115 

aq 95 
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SPECIFIC REFERENCES 

Substance 
LFf° 

Fo rmu1 a Description State 
tMf° Cp° 

KHS-1/4H20 c 95 

KHSO3 aq 116 

KHSO4 c 26,28,117 

aq 28,118 

KI*4S02 c 119 

K2Se c 120 

aq 120 

K2Se.nH20 c 120 

K2Se04 aq 121,122 

KHSe c 115 

aq 120 

KHSe04 aq 121,122 

K2Te03 aq 121 

K2Te04 aq 121 

KNO2 c 123 

aq 124 

KNO3 c 29,45,125,126,127, 
128,129,130,131 

132 132 

aq 28,45,133,134 31 31 

KNH2 c 135 

KBr-4NH3 c 136 

KIT1NH3 c 136 

KH2PO4 c 137,138,139 

aq 137,138 

KH2ASO4 c 139 140 140 

aq 31 

K2CO3 c 26,28,81,141 

aq 134,142 

K2C03.nH20 c 26,28 

K2C2O4 potassium oxalate c 26 

aq 26,106,143 

K2C2O4.H2O c 26,28,138 

KCHO2 potassium formate c 26 

aq 28,144 

KHCO3 C 26,145,146 

aq 134,142 

KOCH3 in CH3OH 147 

KC2H3O2 potassium acetate c 26,28 

aq 26,28,143 

KC2H3O3 potassium glycollate aq 148 

kcx;2H5 in C2H^0H 147,149 
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SPECIFIC REFERENCES 

Substance 
bFf 

Fo rmu 1 a Oescription State 

5(K9C0^-1 1/2H20)* 
4KHCO3 

c 145 

KCN c 26,28,34 

aq 150 

KCNO c 26 

aq 151 

KCO2CONH2 potassiun oxamate aq 152 

KCNS c 153,154,155 

aq 153,154,155 

KCNS*nS02 c 119 

K2SiF6 c 156,157,158 

K2SnCl4.H20 c 28 

K2SnCl^ c 28 

aq 28 

KCl-PbCl2-l/3H20 c 159 

KC1.2PbCl2 c 159 

2KI»Pbl2 c 160 

2KI.Pbl2-2H20 c 160 

4KI.3Pbl2 c 160 

4KI.3Pbl2»6H20 c 160 

K2S04.PbS04 c 161,162 

K2S04.ZnS04 c 28 

K2S02^ • ZnSO^ • nH20 c 28,163 

2KCN-Zn(CN)2 c 164 

KHg c 165 

KHg2 c 165 

KHgj^2 c 165 166,167 

KHg^o liq 165,166,168,169 

KHg100 liq 165,166,168,169 

KHg 200 liq 165,166,168,169 

■^91000 liq 165,166,168,169 

KHgClg c 170 

aq 170 

KHgCl2.H20 c 170 

K2HgCl^ c 170 

aq 28,170 

K2HgCl^.H20 c 28,170 

4KC1.3HgCl2 c 170 

4KC1.3HgCl2-3H20 c 170 

KHgBPg c 170 

aq 170,171 
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SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a Description State 

KHgBr3.H20 c 170 

KHgIg c 170 

KHgl3-H20 c 170 

K2Hgl4 c 28 

aq 28,172 

KHg(CN)2 aq 170,173 

K2Hg(CN)4 c 26 

aq 170,173 

KCN-2Hg(CN)2 aq 170 

KCl.Hg(CN)2 c 172 

KCl-Hg(CN)2'H20 c 172 

KBr.Hg(CN)2 c 170 

aq 170,173 

KBr.Hg(CN)2-l I/2H2O c 170,173 

KI.Hg(CN)2 c 170 

aq 170 

KI.Hg(C3'l)2*l/4H20 c 170 

KCl*CuCl2 c 174 

2KCl-CuCl c 159 

2KCl'CuCl2 c 174 

2KCl*CuCl2-2H20 c 175 

K2CU(SO^)2 c 28,176 

K2Cu(S04)2.H20 c 28 

K2Cij(S04)2*6H20 c 28,177,178 

K2Cu( 0)3)2 c 179 

KCl'AgCl c 180 

KBr«AgBr c 180 

3KBr.AgBr.l/2H20 c 180 

KI'AgI c 180 ' 

KI.AgI.l/4H20 c 180 

2KI-AgI-l/2H20 c 180 

3KI.AgI c 180 

3KI*AgI.l/2H20 c 180 

3KI-2AgI-H20 c 172 

KAg(CN)2 c 26,181 

aq 164,171 

K2Ag(CN)2 aq 171 

KAu(CN)2 aq 182 

K2PtCl4 c 28 

aq 28 
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SPECIFIC REFERENCES 

Substance 
AFf® 

Formul a Description State 
s° 

KjPtClg, c 28,183 

aq 182,183 184 184 

KjPtBrA c 184 

aq 28 

c 28 

aq 28 

K2lrClg c 183 

aq 183 

c 183 

aq 183 

K20sClg, c 185 

KReO^ c 186 

aq 186 

K2PdCl4 c 28,187 

aq 28,187 

K^Pdcie c 28,185 

aq 31 

K2PdBr4 c 187 

aq 187 

KgRbCl^ c 185 

K2Ni(CN)4 aq 171 

• CoCO^ c 188 

K2C03*CoC03.4H20 c 188 

KFe(30^)2 aq 28 

K2Fe(50^)2 aq 189 

K2Fe(SO^)2.nH20 c 163,190 

K3Fe(CN)^ c 154 

aq 154 

K^Fe(CN)g, c 26,191 191 

aq 154,192,193 

K4Fe(CN)^.3H20 c 26,191,194 

KH2Fe(CN)^ aq 154 

KH2Fe(CN)^ aq 195 

K2HFe(CN)^ aq 154 

K2H2Fe(CN)g aq 154,195 

K3HFe(C:N)^ aq 195 

K3FeCO(CN)j^ c 196 

aq 196 

KgFeCO(01)5-3 I/2H2O c 196 

KMnO^ c 197,198 199 199 

aq 28,197,198 
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SPECIFIC REFERENCES 

Substance 

Fo rmu 1 a Description State 
CiBf° Cp° 

K2Mn(304)2 c 28 

K2Mn(S04)2-nH20 c 28 

K2Cr04 c 198,200 

aq 198,200,201,202, 
203 

c 28,198,204 

aq 198,202,204,205 

• Cr03 c 139 

KCl.CrOs c 200 

KCr(304)2 c 28,203 

aq 206 

KCr(304)2-nH20 c 28,206 

KNH4Cr04 c 202 

aq 202 

K2M0O4 aq 207 

KVO3 aq 208 

KVO4 c 208 

aq 208 

KVO5 aq 31 

3KF.AIF3 c 209 

aq 209 

3KF-A1F3-3 I/2H2O c 209 

KC1-A1C13 c 209 

3KC1-A1C13 c 209 

3KC1"2A1C13 c 209 

KA1(304)2 c 206,210 211 211 

aq 28 

KAl(304)2*nH20 c 28,206 211 211 

KCI.AICI3.6NH3 c 209 

K2O•AI2O3 * 4Si02 leucite c 212,213 

gls 213 

•AI2O2•6Si02 c 212,213 

gls 212,213 

2KCl.U02Cl2*2H20 c 214 

KCl.ThCl4.9H2O c 215 

2KCl.ThCl4 c 215 

KCl.MgCl2 c 81 

KCl.MgCl2'6H20 carnallite c 81,216 

2KCl.HgCl2 fresh melt c 81 

4KCl*MgCl2 fresh melt c 81 
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SPECIFIC REFERENCES 

Substance 
iff® 

Fo rmu 1 a Description State 
s° 

K2S04*MgS04 c 217,218 

fresh melt c 81,217 

K2S04-MgS04*nH20 c 28,163,190,217,218 

K2S04*2MgS04 langbeinite c 216 

KCl-MgS04 hainite c 216 

2KCl.CaCl2 fresh melt c 81 

K2S0^*CaS04.H20 c 219 

K2S04.5CaS04-H20 c 219 

KCaFeC0(CN)5.5H20 c 220 

K2S04.SrS04 c 219 

KI.LiCl fresh melt c 221 

KNa 9 222 

liq 6,223 

KNa2 liq 6,223 

K2Na liq 6,223 

KgNa liq 6,223 

KCl-NaCl fresh melt c 223 

KI-NaCl fresh melt c 223 

KNa2P04 aq 224 

3KCNS-NaCNS c 155 

REFERENCES 

1. Kelley-19 15. Gordon-4- 

2, Kelley-24 16. Rengade-3 

3. Moore-l 17. Beketoff-2 

4, Lewis and Randall-7 18. Centnerazwsr and Blumenthal-1 

5. Armbruster and Crenshaw-1 19. de Forcrand-67 

6. Joannis-2 20. de Forcrand-66 

7. Rengade-1 21. Alray and Beiler -1 

8. Robinson and Stokes -2 22. Keyes-1 

9. Seldoll-l 23. Sellers and Crenshaw-l 

10. Hill and Ricci-1 24. Moutier-1 

11. Lewis-6 25. de Forcrand-35 

12. Loomis-2 26. Berthelot-9 

13. Loomis and Nusbaum- 3 27. Voskresenskaya and Ponomareva-1 

14. Gaydon-1 28. Thomsen-16 
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SPECIFIC REFERENCES 

REFERENCES 

29. Bichowsky and Rosslni-1 71. Clusius, Goldman, and Perlick-1 

30. Roth and Zeumer-3 72. Bronsted-5 

31. Calculated 73. Wust and Lange-2 

32. Berthelot-19 74. Popov, Bundel, and Choller-1 

33. Lange and Eichler-l 75. Ishikawa and Tachiki-1 

34. Lange and Martin-3 76. Hammerschmld and Robinson-1 

35. Guntz-l 77. Askew, Bullock, Smith, Tinkler, Gatty, and 

36. de Forcrand-13 Wolfenden-l 

37. Westrum Jr. and Pitzer-l 78. Pickering-9 

38. de Forcrand-59 79. Berthelot-45 

39. Lange and Messner-2 80. Ahlberg and Latlmer-1 

40. Bell-1 81. Berthelot and Ilsovay-1 

41. Guntz-4 82. Scholz-1 

42. Herzberg-9 83. Hieber and Mtihlbauer-l 

43, Slansky-1 84. Ishikawa and Tachiki-2 

44. Fineman and Wallace-1 85. Walden-4 

45. Lange and Monhelm-2 86. Berthelot-63 

46. Wust and Lange-2 87. von Wartenburg and Klinkott-1 

47. Miscenko-1 88. Bertram and Roth-1 

48. Roth and Eymann-1 89. Berthelot-46 

49. Popov, Chomyakov, Feodosslev, and Shirokich-l 90. Matsuyama-2 

50. Clusius-4 91. Berthclot-42 

51. Southard and Nelson-1 92. Beketoff-8 

52. Rossini-5 93. Rengade and Costeanu-l 

53. Richards and Rowe-3 94. Favre and Silbermann-3 

54. Berthelot-85 95. Sabatier-l 

55. Berthelot-18 96. Berthelot-92 

56. Muller-11 97. Martin and Metz-1 

57. Gillespie, Lambert, and Gibson-1 98. Roth and Zeumer-2 

58. Ramstetter and Hantke-1 99. Moore and Kelley-1 

59. Neumann and Muller-2 100. Pickering-2 

60. Berthelot-24 101. Cohen and Kooy-1 

61. Wohler and Schuff-1 102. Mischenko and Pronima 

62. Hofmann and Marin-l 103. Shibata, Oda, and Furukawa-1 

63. Latimer, Schutz, and Hicks Jr.-3 104. Kelley-22 

64. Br*nsted-ll 105. Lange and Streeck-2 

65. Andauer and Lange-1 106. Plake-1 

66. Stackelberg-1 107. Pickering-8 

67. Latimer and Ahlberg-1 108. Berthelot-4 

68. Berthelot and Vielle-4 109. Berthelot-94 

69. Berthelot-79 110. Pickering-6 

70. Noyes and Sammet-1 111. Zeumer and Roth-1 
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SPECIFIC REFERENCES 

REFERENCES 

112. Berthelot-109 154. Joannis-1 

113. Berthelot-105 155. Wrzesnewsky-1 

114. Berthelot-104 156. Caillot-1 

115. Teichert and Kletnm-1 157. Truchot-3 

116. Berthelot-92 158. Hantke-1 

117. Favre-8 159. Bronsted-11 

118. BerthGlot-6 160. Berthelot-2 

119. Ephraim and Kornblum-l 161. Bronsted-lO 

120. Fabre-1 162. Barre-l 

121. Metzner-l 163. Caven and Ferguson-1 

122. Metzner-2 164. Berthelot-117 

123. Dode-2 165. Berthelot-56 

124. Dode-1 166. Armbuster and Crenshaw-1 

125. Haigh-1 167. Bent and Gilfillan-1 

126. Roth and Eymann-1 168. Lewis and Keyes-1 

127. Roth-26 169. Smith and Ball-1 

128. Voskresenskaya and Ponomereva-l 170. Berthelot-83 

129. Hieber and Feder-1 171. Varet-6 

130. Nacken-3 172. Berthelot-86 

131. Hieber and Muhlbauer-l 173. Varet-2 

132. Southard and Nelson-1 174. Agostini-1 

133. Rossini-5 175. Bouzat and Chauvenet-2 

134. Berthelot-4 176. Pickering-4 

135. Juza, Fasold, and Haeberle-1 177. Pickering-6 

136. Biltz and Hansen-1 178. Caven and Ferguson-2 

137. Chomyakov, Yavorovskaya, and Schirokich-1 179. Pickering-12 

138. Perreu-16 180. Berthelot-88 

139. Graham-2 181. Berthelot-89 

140. Stephenson and Zettlemoyer-1 182. Biltz and lVien-1 

141. Ostwald-1 183. Gire-1,2 

142. Muller-1 184. Coulter, Pitzer, and Latimer-1 

143. Berthelot and Guntz-1 185. Puche-1 

144. Berthe lot-7 186. Roth and Becker-4 

145. de Forcrand-54 187. Joannis-5 

146. Caven and Land-2 188. de Carli-1 

147. de Forcrand-17 189. Berthelot-24 ^ 

148. de Forcrand-3 190. Graham-2 

149. Deventer and Reicher-2 191. Schottky-1 

150. Berthelot-25,85,116 192. Muller-2 

151. Berthelot-111 193. Chretien and Guinchant-1 

152. Matignon-1 194. Sano-15 

153. Partington and Soper-l 195. Muller-2 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington* D.C. 

Table 93 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

196. Muller-8 

197. Roth and Becker-4 

198. Perreu-16 

199. Brown, Smith, and Latimer-2 

200. Morges-1 

201. Roth, Schwartz, and Buckner-1 

202. Sabatier-5 

203. Berthelot-96 

204. Stackelberg-1 

205. Berthelot-95 

206. Kraus, Fricke, and Querengasser-1 

207. Pechard-1 

208. PissarjewskY-5 

209. Baud-1 

210. Young-2 

211. Shomate-2 

212. Mulert-1 

213. Tammann-3 

214. Aloy-1 

215. Chauvenet-2 

216. Richardson and Wells-1 

217. Pickering-4 

218. Pickering-6 

219. Barre-l 

220. Lecocq-1 

221. Beketoff-8 

222. Loomis and Arvin-1 

223. Kawakami-3 

224. Berthelot and Louguinlne-3 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Table 94 

SPECIFIC REFERENCES 

Substance 
S° 

Fo rmu 1 a Descri ption State 
tsf Cp° 

Rb g 2,3,4 1 1 

C 4,5 4,5 

Rb+ aq 1 6.7 5 

Rb"+ g 9,10,11 

Rb2 g 12,13 

Rb20 c 14,15,16 

Rb202 C 17,18 

Rb203 C 17,18 

C 17,18 

RbH g 13 

RbOH C 19,20 

aq 15,14,20,1 1 

RbOH.nHgO c 19,20 

RbF c 21,22 23 

aq 1,24 1 

RbF-nH20 C 21 

RbHF2 c 25 

aq 1 

RbCl c 22,26,27,28 23 

aq 7 1 

in CH3OH 29 

RbClOs c 31 1 5 5 

aq 1,30 1,30 

RbClO^ c 31 32 

aq 1 1,30 

RbBr c 27,34,22 33 33 

aq 1 30 

Rbl c 22,27,36 30,35 33 33 

aq 1 1 

Rb2S c 37,38 

aq 37 

Rb2S04 c 26 

aq 26,39 1 

RbHS c 40 

aq 1 

RbHSO^ c 41 

aq 26 

Rbl-4502 C 42,43 

RbHSe c 40 

aq 1 
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SELECTED VALUES OF CHEMICAL THEBMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES I 

Washington, D.C. 

Tab e 94 (Continued) 

SPECIFIC REFERENCES 

Substance 
bFf° S° 

Formul a Description State 
bSf° Cp° 

RbN03 c 44 

aq 1 1 

RbNH2 c 45 

RbBr-3NH3 c 46 

Rbl-bNHg c 46 

Rb2C02 c 47,48 23 

aq 48 

Rb2C02•nH20 c 47,48 

RbHCOg c 50,51 

aq 1,49 

3Rb„CO,-2RbHCOo* 
^ 4 I/2H2O 

c 52 

RbCNS rubidium thiocyanate c 42 

aq 1 

RbCNS-1/2502 C 42 

Rb2SiF^ c 53 

2RbI-Pbl2 c 36 

2RbI-Pbl2-4H20 c 36 

Rb2CuCl^ c 54 

Rb2CuCl4-2H20 c 54 

Rb2lrClg c 55 

RbRe04 c 56 

aq 1 

RbAl(S04)2 c 57 

RbAl{S04)2-nH20 c 57 

2RbCl.ThCl4 c 58 

2RbCl-ThCl4-9H20 c 58 

4RbCl-ThCl4 c 58 

REFERENCES 

1. Calculated 11. Tomboulian-1 

2. Hackspill-2 12. Tsi-Ze and San-Tsiang-1 

3. Scott-1 13. Gaydon-1 

4. Kelley-19 14. Beketoff-3 

5. Kelley-24 15. Rengade-1 

6. Lewis and Argo-l 16. Rengade-3 

7. Harned and Owen-1 17. Centnerszwer and Blumenthal-1 

8. Lautie-1 18. de Forcrand-67 

9. Bacher and Goudsmit-1 19. de Forcrand-45 

10. Laporte, Miller and Sawyer-1 20. de Forcrand-56 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C, 

. Tab) e 94 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

21. de Forcrand-60 

22. de Forcrand-58 

23. Kelley-25 

24. Lange and Monheim-2 

25. de Forcrand-61 

26. de Forcrand-46 

27. de Forcrand-13 

28. Zemczuzny and Rambach-1 

29. Slansky-1 

30. Seldell-1 

31. Pitzer-4 

32. Latimer, Pitzer, and Smlth-l 

33. Clusius, Goldman, and Perlick-1 

34. Lange and Martin-3 

35. Robinson and Stokes-2 

36. Mosnier-1 

37. Rengade and Costeanu-2 

38. Rengade and Costeanu-1 

39. Lange and Streeck-2 

40. Teichert and Kleram-1 

41. de Forcrand-46 

42. Ephraim and Kornblura-1 

43. de Forcrand and Taboury-1 

44. Haigh-1 

45. Juza, Fasold, and Haeberle-1 

46. Biltz and Hanson-1 

47. de Forcrand-50 

48. de Forcrand-53 

49. de Forcrand-54 

50. Caven and Land-2 

51. Caven and Ferguson-1 

52. de Forcrand-55 

53. Caillot-1 

54. Bouzat and Chauvenet-2 

55. Puche-1 

56. Smith and Long-1 

57. Kraus, Fricke and Quereng&aeer**! 

58. Chauvenet-2 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Tab 

SPECIFIC 

e 95 

REFERENCES 

Substance 

Fo rmuI a Description State 
6Bf° Cp° 

Cs g 1 1 1 

C 

Cs"+ g 3 1 2 

Cs+ aq 5 4 

CS2 g 6,7 

CS2O c 8,9 

CS2O2 C 10 

CS2O3 C 10 

CS2O4 C 10,11 

CsH g 6 12,13 5 

CsOH C 14,15 

aq 8,16 5 

CsOH"H20 C 15 

CsF c 17 

aq 17 5 

CsF.nH20 c 17 

CSHF2 c 18 

aq 18 

CsCl c 17,19,20,21 

aq 22,23 5 

CSCIO4 c 25 26,27 24 24 

aq 25 26,27 

CsBr c 17,21,28 5 29 

aq 17,21,28 5 

Csl c 17,21,30 5 29 

aq 17,21 26 

CS2S c 5 

aq 31 

CS2SO4 c 20 

aq 20,32 5 

CsHS c 5,33 

aq 5,33 

CSHSO4 c 20 

aq 20 

Csl-4302 c 34,35 

CsHSe c 33 

aq 33 

CSNO3 c 19 

aq 23 

CSNH2 c 36 
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SELECTED VALDES OF CHEMICAL THEBMODYNAMIC PROPERTIES 

SERIES I 
National Bureau of Standards Washington, D.C. 

Tab! e 95 (Continued) 

SPECIFIC REFERENCES 

Substance 

Formul a Description State 
bSf° s° Cp° 

CS2CO3 c 37 

aq 37,38 

CS2C03*3 I/2H2O c 37,38 

CSHCO3 c 39 

aq 39,40,41 

5CS2CO3•2CSHCO3•nH20 c 42 

CS2SiF^ c 43 

CS2CUCI4 c 44 

CS2CuCl4-2H20 c 44 

CsReO^ c 45 

aq 45 

CsA1(S04)2 c 46 

CsAl(S04)2-nH20 c 46 47 47 

2CsCl*ThCl4 c 48 

2CsCl.ThCl4.8H2O c 48 

4CsCl.ThCl4 c 48 

CsLilCl c 30 

CsNalCl c 30 

CsKICl c 30 

REFERENCES 

1. Kelley-19 15. de Forcrand-45 

2. KelleY-24 16. de Forcrand-56 

3. Bachor and (3oudsmit-l 17. de Forcrand-b8 

4. Bent, Forbes, and Forziati-1 18. de Forcrand-61 

5. Calculated 19. Haigh-1 

6. Gaydon-1 20. dt Forcrand-46 

7. Loomis and Kusch-1 21. de Forcrand-13 

8. Rengade-1 22. Lange and Messner-2 

9. Beketoff-6 23. Richards and Rowe-2 

10. Centnerszwer and Blumenthal-1 24. Pitzer, Smith, and Latimer -1 

11. de Forcrand-57 25. Pitzer-4 

12. Herzberg-9 26, Seidell-l 

13. Almy and Rassweiler-l 27. Latlmer-1 

14. Beketoff-4 28. Lange and Martin-3 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Table 95 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

29. Kelley-25 

30. Beketoff-8 

31. Rengade and Costeanu-1 

32. Lange and Streeck-2 

33. Teichert and Klerara-l 

34. Ephraim and Kornblum-l 

35. de Forcrand and Taboury-1 

36. Juza, Fasold, and Haeberle-l 

37. de Forcrand-50 

38. de Forcrand-53 

39. de Forcrand-54 

40. Caven and Land-2 

41. Caven and Ferguson-1 

42. de Forcrand-55 

43. Caillot-1 

44. Bouzat and Chauvenet-2 

45. Smith and Long-1 

46. Kraus, Frlcke, and Querengasser-1 

47. Latimer and Greensfelder-1 

48. Chauvenet-2 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washington, D.C. 

Table 1 

SPECIFIC REFERENCES 

Substance 

Fomnul a Oescription 

Type 
of 

Process 
Temperature 

O2 Transition 

Fusion 

Vaporization 

Vaporization 

1.7.9 

1.6.7.8.9 

2 

4 

1 

1 

1,3 

4 

1 

1 

1,5 

REFERENCES 

1. Giauque and Johnston-1 

2- Stimson-1 

3. Frank and Clusius-2 

4. Riesenfeld and Beja-1 

5. Wagman, Kilpatrick, Taylor, Pitzer, and 

Rossini-1 

6. Lisraan and Keesom-1 

7. Aoyaraa and Kanda-4 

8. Henning and Otto-1 

9. Clusius-6 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washington, D.C» 

Table 2 

SPECIFIC REFERENCES 

Substance 

Formul a Description 

Type 

of 

Process 

Temperature 

HoO 

HoO 2^2 

Fusion 

Vaporization 

Fusion 

Vaporization 

Fusion 

Vaporization 

1 

1 

2,3 

'l.T 

8 

8 

3,4,5 

4,7 

REFERENCES 

1. Simon and Lange-1 

2. Osborne-1 

3. Giauque and Stout-1 

4. Osborne, Stimson, and Ginnings-2,3 

5. Brown, Bornes, and Maass-1 

6. Stimson-1 

7. Wagman, Kilpatrick, Taylor, Pitzer, and Rossini-1 

8. Maass and Hiebert-1 

Tabl e 2a 

1H2 Fusion 1 1 1 
Vaporization 1 1 

REFERENCES 

1. Calculated 

Tabl e 2b 

Fusion 1.2 1.2 1,2 
Vaporization 1,2,3 

Fusion 1 4 4 

Vaporization 1 4 4 

^H20 Fusion 5,6 5,6,7,8,9 5,7,8 

Vaporization 10 10 
Vaporization 11 11 

REFERENCES 

1. Woolley, Scott, and Brickwedde-1 

2. Clusius and Bartholome'-2 

3. Lewis and Hanson-1 

4. Calculated 

5. Long and Kemp-1 

6. Redlich and Zentner-1,2 

7. Brown, Barnes and Maass-1 

8. Bartholome and Clusius-1 

9. Jacobs-2 

10. Rossini, Knowlton, and Johnston-1 

11. Wahl and Urey-l 
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SELECTED VALUES OF CHEMICAL THEBMODYNAMIC PBOPEBTIES 

National Bureau of Standards Washington, D.C. 

Table 3 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 
Temperature M ACp 

Formula OescriptIon 

He Fusion 

Transition 

Vaporization 

1,2,3,4,5 

1.6 
1 

1.2,3,4,5 

1,6 
1 

1.6 

REFERENCES 

1. Keesora-2 

2. Keesom and Keesom-2 

3. Keesom. Weber, and Schmidt-1 

4. Kalshev and Simon-1 

5. Simon and Steckel-l 

6. Keesom, Weber and Norgaard-l 

Table 4 

Ne Fusion 

Vaporization 

1.2 
3 

1.2 
3 

1,3,4 

1,3,4 

references 

1. Clusius-8 

2. Henning and Otto-1 

3. Keesom and Haantjes-3 

4. Clusius-5 

Tabl e 5 

A Fusion 

Vaporization 

1 
2 

1 
2 

1.3.4 

1.3.4 

REFERENCES 

1. Clusius-8 

2. Frank and Clusius-2 

3. Eucken and Hauch-1 

4. Rice-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards___ Washington, D.C, 

Table 6 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Tempe nature M ACp 

Formula Description 

Kr Fusion 

Vaporization 

1 
2 

1 
2 

1.2 
1,2 

REFERENCES 

1. Clusius-8 

2. Clusius, Kruis, and Konnertz-1 

Table 7 

Xe Fusion 

Vaporization 

1 
1,2 

1 
1,2 

1 
1 

REFERENCES 

1. Clusius and Riccoboni-1 

2. Clusius and Wiegand-1 

Table 8 

Rn Fusion 

Vaporization 

1 
1 

2 
2 

REFERENCES 

1. Washburn et. al.-l 

2. Unpublished Calculations 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washington, D.C. 

Table 9 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature ACp 

Formula Descript Ion 

^2 Fusion 1 1,2,7 l.E> 

Vaporization 3,4 3,4,7 1,5,6 

F2O Vaporization 8 8, 18 

HF Fusion 9 9 9,13,14,15 

Vaporization 10,11,12,17,18 10,11,16,17 9,14,15,13 

REFERENCES 

15. Roth, Pahlke, Bertram and borger-1 

16. Kolosovskii-1 

17. Simons-1 

18. Kelley-19 

1. Kanda-1 

2. Aoyama and Kanda-5 

3. Claussen-1 

4. Cady and Hildebrand-1 

5. Kelley-18 

6. Murphy and Vance-1 

7. Henglein-1 

8. Ruff and Menzel-4 

9. Dahmlos and Jung-1 

10. Fredenhagen-2 

11. Simons and Bouknight-1 

12. Claussen and Hildebrand-1 

13. Clusius, Hiller, and Vaughen-1 

14. Pranschke and Schwiete-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards___WasKington, D.C. 

SPEC! 

Table 10 

FIC REFERENCES 

Substance Type 

of Temperature M tCp 
Formul a Description Process 

CI2 Fusion 1,2,5,6,7,8,9 1,2,5,6,7,8, 1.4 

9 

Vaporization 1,2,3,32 1,2,3,32 1,4,12,13 

C102 Vaporization 3.10 3,10 

CljO Vaporization 3 3 

Vaporization 11 11 

HCl Transition 14 14 14 

Fusion 7,14,26 7,14,26 14 

Vaporization 6,14,16,17,18,19, 6,14,16,17, 14 
20,21,22,23,24, 18,19,20,21, 

25,32 22,23,24,25, 
32 

HC1*2H20 Fusion 15.28,27 15,28,27 

CIF Vaporization 29,30 29,30 

CIF3 Vaporization 30 30 

CIO2F Vaporization 31 31 

REFERENCES 

20. Ansdell-1 

21. McIntosh and Steele-1 

22. Briner-4 

23. Drozdowski and Pietrgale-1 

24. Cardoso and Germann-1 

25. Henning and Stock-1 

26. Eucken and Donath-1 

27. Roozeboora-4 

28. Roozeboora-3 

29. Ruff and Laass-1 

30. Ruff and Krug-1 

31. Schmitz and Schumacher-1 

32. Kelley-19 

1. Giauque and Powell-1 

2. Kelley-24 

3. Goodeve-1 

4. Brucksch, Jr, and Ziegler 

5. Estreicher and Staniewski-1 

6. Estreicher and Schneer-1 

7. Eucken and Karwat-1 

8. Harteck-2 

9. Rideal-1 

10. King and Partington-1 

11. Goodeve and Powney-1 

12. Kelley-18 

13. Kelley-25 

14. Giauque and Wiebe-1 

15. Berthelot-47 

16. Elliott and McIntosh-1 

17. Steele, McIntosh, and Archibald-1 

18. Tsurita-l 

19. Faraday-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washington, D,C. 

Formula 

Substance 

Description 

Br2 

HBr 

HBr-H20 

BrF^ 

Table 11 

SPECIFIC REFERENCES 

Type 
of 

Process 
Tempenature AS 

Fusion 1,2,3,4,5,6,7,8, 
10 

1,2,3,4,5,6, 
7,8,10,11 

Vaporization 13,14,15,17,18, 
19,20,21,22,23, 
24,25,3,26,27, 
28,29 

13,14,16,17, 
18,19,20,21, 
22,23,24,25, 
3,26,27,28,29 

Fusion 30,31,32,33,34, 
35 

30,31,32,33, 
34,35 

Vaporization 30,31,33,34,36, 
37,38 

30,31,33,34, 
36,37,38 

Fusion 39 39 

Fusion 10,40 10,40 

Vaporization 11,40 11,40 

9, 11,12 

11,30 

REFERENCES 

1. Regnault-2 

2. Broune-1 

3. Isnardi-1 

4. Ramsay and Young-1 

5. Cuthbertson and Cuthbertson-l 

6. Henglein-2 

7. Henglein, Rosenberg, and Muchlinski-1 

8. Rideal-1 

9. Kelley-18 

10. Kelley-21 

11. Unpublished Calculations 

12. Latimer and Hoenshel-1 

13. Smits and Cannegieter-1 

14. Smits and Cannegieter-2 

15. Thorpe-1 

16. Fleischman-1 

17. Andrews-5 

18. Andrews-9 

19. Berthelot and Ogier-6 

20. LeChatelier-4 

21. Regnault-7 

22. Thomsen-16 

23. Scheffer and Voogd-1 

24. Bouzat and Leluan-1 

25. Cuthbertson and Cuthbertson-l 

26. Ramsay and Young-1 

27. Roozeboom-3 

28. Roozeboom-4 

29. Lewis and Randall-7 

30. Giauque and Wiebe-2 

31. Eucken and Karwat-1 

32. Henglein-3 

33. Maass and McIntosh-1 

34. Steele, McIntosh, and Archibald-! 

35. Drozdowski and Pietrzak-1 

36. Elliott and McIntosh-1 

37. Estreicher and Schneer-1 

38. Steele and Bagster-1 

39. Roozeboom-6 

40. Ruff and Menzel-2 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

ot^nxiLO ii u, L- r\/- 
National Bureau of Standards_____Washington, L).C» 

SPECI 

Table 12 

FIC REFERENCES 

Substance Type 
Temperature M ACp 

Formul a Description Process 

^2 Fusion 1,2,3,4,5,6,7 1,2,3,4,5,6,7 

Sublimation 8,9,10,11,12,13, 
14,15 

8,9,10,11,12, 
13,14,15 

HI Fusion 16,17 16, 17 16 

Vaporization 16 16 

Fusion 2,18 2,18 

Vaporization 2,18 2,18 

Sublimation 2,19 2,19 

ICl Fusion 20,21,22,23,24 20,21,22,23, 
24 

Vaporization 20,25,26,27 20,25,26,27 

REFERENCES 

1. Frederick and Hildebrand-1 20. Cornog and Bauer-1 

2. Unpublished Calculations 21. Tanatar-6 

3. Ramsay and Young-1 22. Stortenbeker-1 

4. Stelzner and Niederschulte-1 23. Berthelot-63 

5. Rassow-1 24. Berthelot-144 

6. Rideal-1 25. Thorpe-1 

7. KelleY-21 26. McMorris and Yost-2 

8. Giauque-3 27. Cornog and Karges-1 

9. Baxter and Grose-1 

10. Baxter, Hickey and Holmes-l 

11. Ramsay and Young-1 

12. Haber and Kerschbaum-1 

13. Wohl-3 

14. Dewar-1 

15. Nernst-1 

16. Giauque and Wiebe-3 

17. Bates, Halford, and Anderson-1 

18. Ruff and Bralda-3 

19. Ruff and Keim-1 

1033 



SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

SERIES II 
National Bureau of Standards Washington, D.C, 

Table 14 

SPEC! nc REFERENCES 

Substance Type 
of 

Process 
Temperature bCp 

Formula Description 

s Transition 1,2,3,4,5,6,7, 
8,9,10,11 

1,2,3,4,5,6, 
7,8,9,10,11 

1,2,3.12 

Sublimation 3,13,14,15 3,13,14,15 

Fusion 1,2,3,9,11,12, 
13,16,17,18 

1,2,3,9,11, 
12,13,16,17, 
18 

1,2,3,12,13 

Transition 8,10,19 

Vaporization 3,20,21,22,23,24, 
25,26,27,28,29, 
30,31,32,33,34 

3,20,21,22, 
23,24.25,26, 
27,28,29,30, 
31,32,33,34 

S02 Fusion 21,35,36,37,38, 
39,40 

21,35,36,37, 
38,39,40 

2,3.35,36, 
41,42,43 

Vaporization 35,36,42,43,44, 
45 

35,36,42,43, 
44,45 

35,43 

S03 Fusion 3,37,38,39,40,46, 
47,48 

3,37,38,39, 
40,46,47,48 

Sublimation 3,37,38,39,40,46, 
47,48 

3,37,38,39, 
40,46,47,48 

Vaporization 3,46,47,48,49,50, 
51,52,53,54,55, 
56,57,58,59,60, 
61,62,63,64,65, 
66,67,68,69,70, 
71 

3^46,47,48 
49, 50; 51,52, 
53,54,55,56, 
57,58,59,60, 
61,62,63,64, 
65,66,67,68, 
69,70,71 

^2^7 Fusion 72 

H2S Transition 73,74,75,76 73,74,75,76 2,73,74,75 

Fusion 73,74,75 73,74,75 2,73,74,75 

Vaporization 40,51,73,74,77, 
78,79,80,81,82, 
83 

40,51,73,74, 
77,78,79,80, 
81,82,83 

2,73,74,77 

Fusion 84,85 3,84 3,84 

Vaporization 84,85 3,84 3,84 

H2S3 Fusion 86,87 

Vaporization 87 

H2SO4 Fusion 88,89,90,91,92, 
93 

88,89,90,91, 
92,93 

88 

H2S04*H20 Fusion 88,89,90,91,92,93 
94 

88.89,90,91, 
92,93,94 

88 

H2S04"2H20 Fusion 90 

H2S04-4H20 Fusion 94 

H2SO5 Fusion 95 

H2S2O7 Fusion 96 96 96 

H2S2O8 Fusion 95 

^4 Fusion 97 

Vaporization 97 97 

Transition 98 98 98 

Sublimation 99,100 99,100 

Fusion 98,99,100,101 98,99,100,101 98 

Vaporization 99,102 99,102 
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SELECTED VALUES OF CHEMICAL THEBMODYNAMIC PBOPERTIES 

National Bureau of Standards 
SERIES II 

Washington, D.C. 

Table 14 (Continued) 

SPECIFIC REFERENCES 

Substance 

Formula Description 

Type 
of 

Process 
Temperature M 

S2F2 

52^10 

SOF2 

SO2F2 

HSO3F 

S2CI2 

SOCI2 

SO2CI2 

SOFCl 

SO2FCI 

32^^ 2 

SOBr/- 

Fusion 

Vaporization 

Fusion 

Vaporization 

Fusion 

Vaporization 

Fusion 

Vaporization 

Vaporization 

Fusion 

Vaporization 

Fusion 

Vaporization 

Fusion 

Vaporization 

Fusion 

Vaporization 

Fusion 

Vaporization 

Fusion 

Vaporization 

Fusion 

Vaporization 

Fusion 

Vaporization 

103 

103 

104 

104 

105 

105 

106,107 

106,107 

108 

109 

110,111,112,113 

114 

112,115,116 

117 

117 

118 

112,115,116,119 

120 

120 

121 

121 

122 

122 

114 

114 

104 

105 

110,111,112, 
113 

112,115,116 

117 

112,115,116, 
119 

120 

121 

114 

REFERENCES 

1. Eastman and McGavock-1 

2. Kelley-25 

3. Unpublished Calculations 

4. Bronsted-4 

5. Mitscherlich-2 

6. Tammann-2 

7. Taramann-3 

8. Lewis and Randall-1 

9. Wigand-1 

10. Mondain-Monval-1 

11. Mondain-Monval-4 

12. Lewis and Randall-7 

13. Neumann-4 

14. Taillade-1 

15. Fouretier-1 

16. Person-1 

17. Trautz-1 

18. litaka-l 

19. Berthelot-1 

20. Kelley-22 

21. Kelley-19 

22. Ruff and Graf-1 

23. Bodenstein-4 

24. Gruener-1 

25. Mathies-1 

26. Preuner and Schupp-2 

27. West and Menzies-1 

28. Awbery-3 
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Table 14 (Continued) 

SPECIEIC REFERENCES 

REFERENCES 

29. Mitscherlich-1 71. Antoine-3 

30. Barus-1 72. Berthelot-156 

31. Barus-2 73. Giauque and Blue-1 

32, Rassow-1 74. Clusius and Frank-4 

33. Regnault-1 75. Clusius-1 

34. Menzies-1 76. Kleraenc and Bankov;ski-l 

35. Giauque and Stephenson-1 77. Cross-1 

36. Perlick-3 78. Clusius and Frank-4 

37. Bergstrom-2 79. Elliot and McIntosh-1 

38. Bergstrora-3 80. Caillett and Bordet-1 

39. Burrell and Robertson-1 81. Regnault-6 

40. Steele and Bagster-1 82. Maass and McIntosh-2 

41. Brucksch and Ziegler-l 83. Steele, McIntosh and Archibald-1 

42. Seger and Cramer-1 84. Butler and Maass-1 

43. Riedel-2 85. Walton and Parsons-1 

44. Griffiths and Awbery-2 86. Walton and Parsons-1 

45. Roth and Zeuraer-2 87, Bloch and Hdhn-l 

46. Sraits and Schoenmaker-1 88. Pickering-1 

47. Smits and Schoenmaker-2 89. Hamraerl-3 

48. Miles, Niblock and Wilson-1 90. Bronsted-8 

49. Eucken-2 91. Berthelot-3 

50. Eucken-7 92. Berthelot-6 

51, Estreicher and Schneer-l 93. Berthelot-136 

52. Chappius-2 94. Pickering-15 

53. Estreicher-l 95. D'Ans and Friederich-1 

54. Mathias-1 96. Auerbach-l 

55. Schneer-l 97. Fischer and Jaenckner-1 

56. Cailletet and Mathias-2 98. Eucken and Schroder-l 

57. Cailletet and Mathias-2 99. Klemm and Henkel-1 

58. Smith-1 100. Yost and Claussen-1 

59. Faraday-3 101. Schumb and Gamble-3 

60. Young-5 102. Eucken and Bertram-1 

61. Cardoso and Fiorentino-l 103. Centnerszwer and Strenk-1 

62. Henning and Stock-1 104. Denbigh and Whytlaw-Gray-1 

63. Mund-1 105. Booth and Mericola-1 

64. Mills-1 106. Molssan and Lebeau-1 

65. Bergstrom-2 107. Booth and Walkup-1 

66. Bergstrora-3 108. Thorpe and Kirman-1 

67. Burrell and Robertson-1 109. Ruff and Fischer-l 

68. Regnault-7 
110. Trautz, Rick and Acker-1 

69. Pictet-1 111. Harvey and Schnette-1 

70. Blumcke-2 | 112. Ogier-6 
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113. Orndorff and TerraS3e-l 

114. Mayes and Partington-1 

115. Arii-3 

116. Ogier-7 

117. Trautz, Baisch and von Dechend-1 

Table 14 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

118. Besson-13 

119. Prandtl and Borinski-1 

120. Booth and Mericola-1 

121. Booth and Herrmann-l 

122. Ruff and Winterfield-l 

Table 14a 

SPECIFIC REFERENCES 

Substance Type 
of 

Process 
Temperature 

Formula Description 

Transition 1 1 1 
Fusion 1 1 1 

Ih^HS Transition 2 2 2 
Fusion 2 2 2 

REFERENCES 

1. Kruis and Clusius-1 

2. Kruis-1 
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Table 15 

SPECIFIC REFERENCES 

Substance Type 
of Temperature M iCp 

Formal a Descript Ion Process 

Se Transition 1 1 1 

Fusion 1.2 1 1 

Vaporization 3,4 3,4 

Se02 Sublimation 5,6,7 5,6,7 

to 
X

 Transition 8 8 8 

Fusion 8 8 8 

Vaporization 8,9,10 9,10 

HjSeO^ Fusion 11,12 11 

H2Se04-H20 Fusion 11,12 11 

H2Se04'4H20 Fusion 12 

SeF4 Fusion 13 

Vaporization 13 

SeFg Sublimation 14,15 14,15 

Fusion 14,15 16 

Vaporization 14,15 14, 15 

SeOF2 Fusion 17 

Vaporization 17 

SeCl4 Sublimation 18 

Fusion 18 

SeOCl2 Fusion 19 19 

Vaporization 19 19 

Se(0H)3'C104 Fusion 20 

SeOBr2 Fusion 21 

Vaporization 21 

REFERENCES 

1. Mondain-Monval-1,5 12. Kremann and Hofmeier-1 

2. Silverman, Morey, and Rossini-1 13. Prideaux-l 

3. Preuner and Brockmoller-1 14. Yost and Claussen-1 

4. Niwa and Shibata-3 15. Klemm and Henkel-1 

5. Jannek and Meyer-1 16. Unpublished Calculations 

6. Ishikawa and Abe-1 17, Prideaux and Cox-1 

7. Amelin and Belyakov-1 18. Simons-2 

8. Kruis and Cltisius-1 19. Lender, Smith, and Town-1 

9. Stein-1 20. Arlman-1 

10. Bruylants and Dondeyne-1 21. Lenher-1 

11. Metzner-1,2 
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Table 15a 

SPECIFIC REFERENCES 

Substance 

Formu!a Description 

Type 
of 

Process 
Temperature bE acr, 

2H23e 

lH2H3e 

Transition 

Fusion 

Transition 

Fusion 

1 

1 

1,2 

2 

1 

1 

1,2 

2 

1 

1 

1,2 

2 

REFERENCES 

1, Kruis and Clusius-1 

2. Kniis-1 
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Table 16 

SPECIFIC REFERENCES 

Substance Type 
of 

Process 
Temperature ACp 

Formula Description 

Te Transition 1.2 1.2 

Fusion 1,2,3,4,5,6 1,2.3.4 1,2,3,4 

Vaporization 7,8,9,10,11 7,8,9,10 

H2Te Fusion 12,13 12 

Vaporization 12,13,14 12, 14 

TeFg Transition 15 15 

Sublimation 15,16 15,16 

Fusion 15,16 15,16 

Vaporization 16 16 

TeCl^ Fusion 17,18 17.18 17 

• 

Vaporization 18 18 

REFERENCES 

1. Uraino-2 15. Yost and Claussen-1 

2. Kubaschewski and Wittig-1 16. Klemra and Henkel-1 

3. Anderson-16 17. Frederick and Hildebrand-2 

4. Slansky and Coulter-1 18. Simons-2 

5. Kracek-l 

6. Jaeger and Minte-1 

7. Niwa-1 

8. Schneider and Schupp-1 

9. Doolan and Partington-1 

10. Deville and Troost-S 

11. Silvermanr Morey> and Rossini-1 

12. Stein-1 

13. Robinson and Scott-1 

14. Bruylant-l 
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Table 18 

SPECIFIC REFERENCES 

Substance Type 

of Temperature Aff tCp 
Formula Description Process 

N2 Transition 1 1 

Fusion 1,2,3,4,5,6,7,8 1 

Vaporization 1 1 

NO Fusion 9 9 9 

Vaporization 9,10 9,10 

N2O Fusion 11,12 11,12 11, 13 

Vaporization 11,12 11.12 

N2O3 Fusion 14 

Vaporization 14,15 14,15 

N2O4 Fusion 16 16 16 

Vaporization 16 16 

N2O5 Sublimation 17 17 

NH3 Fusion 18 15,18 

Vaporization 18,19 15,18,19 

NH3'1/2 H2O Fusion 20 

NH3'H20 Fusion 20 

N2H4 Fusion 21,22,23 

Vaporization 21,22 22 

N2H4'H20 Fusion 22 

Vaporization 22 

HN3 Fusion 24 

Vaporization 24,25,26 26 

NH4N3 Sublimation 27 27 

Fusion 28 

N2H4HN3 Fusion 28 

HNO3 Fusion 29 29 29 

Vaporization 30 30 

HN03-H20 Fusion 29 29 29 

HN03'3H20 Fusion 29 29 29 

NH2OH Fusion 31 

Vaporization 31 

NH4NO3 Transition 32,33,34,35 32,33,34,35 

Fusion 32,33,36 32,33,36 

N2H4'HN02 Fusion 37 

N2H4*HN03 metastable Fusion 38 

stable Fusion 38,39,40 

N2H4*2HN03 Fusion 39 

NH4N03'2HN03 Fusion 41 

NF3 Transition 42 

Fusion 42 

Vaporization 43 43 
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Table 18 (Continued) 

SPECIFIC REFERENCES 

Substance Type 

of Temperature M ACp 
Formula Oescription Process 

NOF Fusion 44 

Vaporization 44 44 

NO2F Fusion 44 

Vaporization 44 44 

NO3F Fusion 45 

Vaporization 45 

NH2F Sublimation 46 

NHFj Fusion 46 

Vaporization 46 

NH4F*HF Fusion 47 

N2H4*2HF Fusion 48 

NCI3 Vaporization 49 

NOCl Fusion 50 

Vaporization 50 50 

NO2CI Fusion 51 

Vaporization 51 51 

NH2CI Fusion 52 

NH^Cl Transition 53,54,55,56,57, 53,54,55,56, 
58,59,60 57,58,59,60 

Fusion 61 

NH4CI•3NH3 Fusion 62 

N2H4.HCI Fusion 63 63 

N2H4.2HC1 Fusion 64 

NH4CIO4 Transition 65 

NaBr Fusion 66 

NOBr Fusion 67 

NOBrg Fusion 67 

NH4Br Transition 59 59 

Fusion 61 

NH4Br*3NH3 Fusion 62 

N2H4*HBr Fusion 48 

N2H4-2HBr Fusion 48 

NH4I Transition 55,59,68 55,59,68 

Fusion 61 

NH4I-3NH3 Fusion 62 

NH4I-4NH3 Fusion 62 

N2H4HI Fusion 48 

N2H4-2HI Fusion 48 

NH4CI2I Fusion 69 

NH4CI4I Fusion 69 

NH4lBr2 Fusion 69 

N2S5 Fusion 70 
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Table 18 (Continued) 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature M ACp 

Formula Description 

N4S4 Fusion 71,72,73 

N2O3 * 230^ Fusion 74 

Vaporization 74 

NO2SO2OH Fusion 75 

NH4HSO4 Transition 59 

Fusion 76 76 

N2H4-H2S04 Fusion 64 

(NH4)2S04 Fusion 77 

(H2NS02)2^'H Fusion 78 

(N2H4)2H2S04 Fusion 37 

NOSO3F Fusion 79 

references 

1. Giauque and Clayton-1 

2. Henning-3 

3. Clusius-6 

4. Verschoyle-1 

5. Justi-2 

6. Aoyama and Kanda-6 

7. Henning and Otto-1 

8. Keesom and Bijl-1 

9. Johnston and Giauque-1 

10. Johnston and Chapman-1 

11. Blue and Giauque-l 

12. Hoge-1 

13. Brucksch and Ziegler-1 

14. Guye and Drouginine-l 

15. Bichowsky and Rossini-1 

16. Giauque and Kemp-1 

17. Daniels and Bright-l 

18. Overstreet and Giauque-1 

19. National Bureau of Standards-2 

20. Elliott-3 

21. Fresenius and Karweil-1 

22. de Bruijn-2 

23. Friedrich-1 

24. Dennis and Ishara-1 

25. Curtius and Radenhausen-1 

26. Gunther, Meyer, and Muller-Skjold-1 

27. Frost, Cothran, and Browne-1 

28. Curtius and Rissora-1 

29. Forsythe and Giauque-1 

30. Wilson and Miles-1 

31. de Bruijn-l 

32. Bridgman-12 

33. Early and Lowry-1 

34. Cohen and Heldman-1 

35. Steiner and Johnson-1 

36. Kelley-21 

37. Sommer-1 

38. Sommer-2 
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Table 18 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

39. Sabanejeff and Dengin-1 

40. Hodgkinson-l 

41. Groschuff-2 

42. Ruff and Menzel-3 

43, Menzel and Mohry-1 

44. Ruff, Menzel and Neumann-1 

45. Hill and Bigelow-1 

46, Ruff and Staub-1 

47. Ruff and Staub-2 

48. Curtius and Schultz-1 

49. Porret, Wilson, and Kirk-1,2 

50. Trautz and Gerv;ig-1 

51. Schumacher and Sprenger-1 

52. Marckwald and Wille-1 

53. Klug and Johnson-1 

54. Ziegler and Messer-1 

55. Simon, von Sirason and Ruhemann-1 

56. Simon-5 

57. Klinkhardt-1 

58. Scheffer-4,7 

59. Bridgman-1 

60. Crenshaw and Ritter-1 

61. Rassow-1 

62. Kendall and Davidson-2 

63. Chretien and Nessius-1 

64. Curtius and Jay-1 

65. Vorlander and Kaascht-1 

66. Spencer-1 

67. Trautz and Dalal-1 

68. Zlunitsyn-1 

69. Cremer and Duncan-1 

70, Muthman and Clever-1 

71. Andrevcci-1 

72. Vosnessensky-1 

73. Arnold, Hugill, and Hutson-1 

74, de la Provastaye-l 

75. Elliott, Kleist, Williams and Webb-1 

76. Shomate and Naylor-1 

77. Kendall and Davidson-1 

78. Hantzsch and Stuer-1 

79. Lange-1 
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Table 19 

SPECIFIC REFERENCES 

Substance Type 

Temperature M 

Formula Descript ion Process 

p Transition 1,2,3,4,5 1,2,3,4,5,6 

Fusion 1,2,3,4,5 1,2,3,4,5 

Vaporization 4,5 4,5 

P4O6 Fusion 7 

Vaporization 7 7 

P4O10 Sublimation 8,9,10,11 8,9,10,11 

Fusion 8,9,10,11,12 8,9,10,11,12 

Vaporization 12 12 

PH3 Transition 13,14 13,14 

Fusion 13,14 13, 14 

Vaporization 13,14 13, 14 

P2H4 Vaporization 15 

H3PO2 Fusion 16,17 17 

Fusion 17 17 

H3PO4 Fusion 18,19 17 

H3P04-1/2 H2O Fusion 18,19,20 20 

H4P2O6 Fusion 21 

H4P20g-2H20 Fusion 21 21 

H4P2O7 Fusion 22 22 

H4P2O7 * 1 1/ Fusion 22 22 

H6P4O13 Fusion 23 

PP3 Fusion 24,25,26 

Vaporization 24,26 24,26 

PP5 Fusion 27 27 

Sublimation 27 27 

Vaporization 27 27 

P0F3 Vaporization 25,26,23,29 26,29 

Sublimation 26 26 

Fusion 26,29 26,29 

HPO2F2 Vaporization 26 

PCI3 Fusion 30 

Vaporization 30,31 31 

PCI5 Sublimation 32 32 

Fusion 32 

P2CI4 Fusion 33 

P0CI3 Fusion 26,34,35,36 36 

Vaporization 26,31,35,37,38,39 31,39 

PH4C1 Transition 40 

Fusion 40 

PF2C1 Fusion 41 

Vaporization 41 41 
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Table 19 (Continued) 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature 

Formula Description 

PFCI2 Fusion 41 

Vaporization 41 41 

POF2C1 Fusion 29 

Vaporization 29 29 

P0FCI2 Fusion 29 

Vaporization 29 29 

PBra Fusion 30 

Vaporization 30,42,43 42 

PBrs Sublimation 44 44 

POBr3 Fusion 45 

Vaporization 38,46 46 

PF2Br Fusion 47 

Vaporization 47 47 

PFBr2 Fusion 47 

Vaporization 47 47 

PF3Br2 Fusion 48 

POF2Br Fusion 49 

Vaporization 49 49 

POFBr2 Fusion 49 

Vaporization 49 49 

POCl2Br Fusion 34 

POClBr2 Fusion 34 

POClFBr Vaporization 50 

PI3 Fusion 38,51,52 

P2I4 Fusion 51 

P2S3 Fusion 6 

P4S3 Fusion 53 

Vaporization 53 

P4S7 Fusion 54,55 

P4S10 Fusion 56,57 

P406^4 Fusion 58 

Vaporization 58 

PSF3 Fusion 25,59 

Vaporization 59 

PSCI3 Fusion 59 

Vaporization 34,37 

PSFjCl Fusion 59 

Vaporization 59 59 

PSFCI2 Fusion 59 

Vaporization 59 59 

PSBr3 Fusion 60 
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Table 19 (Continued) 

SPECIFIC REFERENCES 

Substance Type 

of Temperature M bCp 

Formula Description Process 

PSF2Br Fusion 60 

Vaporization 61 61 

PSFBr2 Fusion 61 

Vaporization 61 61 

PSCl2Br Fusion 34 

Vaporization 34 

PSClBr2 Fusion 34 

Vaporization 34 

NH20H-H3P02 Fusion 62 

NH4H2PO3 Fusion 62,66 

N2H4-H3P03 Fusion 62 

NH4NH2HPO3 Fusion 62 

N2H4-H3P04 Fusion 62 

N2H4-H4P206 Fusion 62 

N2H4*(H3PO3)2 Fusion 62 

(NH4)2H2P206 Fusion 62 

^3^3^8^2*21120 Fusion 64 

NH4HPO3F Fusion 65 

NH4PO2F2 Fusion 65 

(PNCl2)3 Fusion 66,67 66 

Vaporization 66,67,68 66,68 

(PNCl2)4 Fusion 67 

Vaporization 67,68 67,68 

(PNCl2)5 Fusion 67 

Vaporization 67 

(PNCl3)6 Fusion 67 

Vaporization 67 

N4P4CI2F6 Fusion 67 

Vaporization 67 

PNBrp Fusion 69 

REFERENCES 

1. Bridgman-4,5 11. Smits and Deinum-1 

2. Jacobs-1 12. Smits, Steyn-Parve, Meerman, and de Becker-1 

3. Young and Hildebrand-1 13. Clusius and Frank-3 

4. Sraits and Bokhoret-2 14. Stephenson and Giaucfue-1 

5. Bichowsky and Rossini-1 15. Gattermann and Hausskreckt-1 

6. Giran-1 16. Marie-1 

7. Doorman and Scheffer-l 17. Thoasen-16 

8. Frandsen-1 18. Ross and Jones-1 

9. Hoeflake and Scheffer-1 19. Smith and Menzies-1 

10. Southard and Nelson-1 20. Joly-1 
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Tab! e 19 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

21. Joly-2 63. Amat-1 

22. Giran-2 64. Schraitz-Dumont and K.ulkens-1 

23. Rakusin and Arsenjew-l 65. Lange-3 

24. Booth and B02arth-2 66. Steinraan, Schirmer, and Andrieth-1 

25. Booth and VJalkup-l 67. Stokes-1,2 

26. Tarbutton, Egan, and Frary-l 68. Moureu and de Frequelmont-1 

27. Linke and Rohrraann-l 69. Besson-7 

28. Moissan-2 

29. Booth and Dutton-1 

30. Biltz and Jeep-1 

31. Kelley-19 

32. Fischer and Juberraann-2 

33. Besson and Fournier-l 

34. Besson-8 

35. Lichty-1 

36. Kelley-21 

37. Walden-5 

38. Biltz, Sapper and Wunnenberg-1 

39. Arii-4 

40. Tanimann-8 

41. Booth and Bozarth-1 

42. Van Driel and Gerding-2 

43. Thorpe-1 

44. van Driel and Gerding-1 

45. Berger-l 

46. van Driel-1 

47. Booth and Frary-l 

48. Moiss an-6 

49. Booth and Seegrailler-1 

50. Delwaulle and Francois-3 

51. Gerraann and Traxler-1 

52. Jaeger and Doornbosch-1 

53. Stock and Rudolph-1 

54. Stock and Herscovici-1 

55. Stock and von Bezold-1 

56. Stock and Herscovici-2 

57. Stock and Scharfenberg-1 

58. Thorpe and Tutton-1 

59. Booth and Cassidy-1 

60. Stock, Hoffmann, Muller, and von Schonthan-1 

61. Booth and Seabright-1 

62. Sabanejeff, Ousoff, and Dengin-l 
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Table 20 

SPECIFIC REFERENCES 

Substance Type 

of Tempe rat u re Aff bCp 

Formula Description Process 

As Sublimation 1,2,3,4,5,6,7 1,2,3,4,5,6, 
7 

Fusion 2,8,9,10,11 

Vaporization 1,2,3,4,5,6,7,9, 
10,11,12 

AS4O5 Sublimation 13,14,15,16,17, 13,14,15,16, 
18,19,20,21 17,18,19,20, 

21 

Fusion 13,14,15,16,17, 13,14,15,16, 
18,19,20,21 17,18,19,20, 

21 

Vaporization 15,16,18,20,22 15,16,18,20, 
22 

ASH3 Fusion 23 23 

Vaporization 23 23 

H3As04* 1/2 H2O Fusion 24 

ASF3 Fusion 25 25 

Vaporization 25,26 25 

ASF5 Fusion 27 27 

Vaporization 27 

ASCI3 Fusion 28,29 28,29 

Vaporization 26,29,30,31,32, 29,30,32,33, 
33,34,35,36,37 34,35,36,37 

AsBr3 Fusion 30,36,37,38,39, 30,38 
40 

Vaporization 30,37,39 30,41 

ASI2 Fusion 42 

ASI3 Fusion 30,43,44,45,46 

Vaporization 46 46 

AS2S2 Transition 47 

Fusion 47,48 

Vaporization 47 

AS2S3 Transition 47 

Fusion 47 

REFERENCES 

1. Unpublished Calculations 11. Heike-1 

2. Horiba-2 12. Goubau-1 

3. Gibson-1 13. Welch and Dueohak-l 

4. Preuner and Brockmoller-l 14. Rushton and Daniels 

5. Ruff and Bergdahl-1 15. Smits and Bedjaars- 

6. Ruff and Mugdan-1 16. Smellie-1 

7. Krafft and Krocke-1 17, Stelzner-1 

8. Kelley-21 18. Niederschulte-l 

9. Heike and Leroux-1 19. Welch and Duschak-1 

10. Rassow-1 20. Biltz-13 
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Table 20 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

21. Schulman and Schumb-1 

22. Richnow-1 

23. Johnson and Pechukas-1 

24. Menzies and Potter-1 

25. Russell, Rundle and Yost-1 

26. Thorpe-1 

27. Ruff, Braida, Bretschneider, Henzel, and 

Plaut-1 

28. Smith and Hora-1 

29. Biltz and Meinecke-1 

30. Biltz, Sapper, and WUnnenberg-1 

31. Maier-1 

32. Baxter, Bezzenberger and Wilson-1 

33. Beckmann-1 

34. Kolossowskii-1 

35. Regnault-6 

36. Regnault-10 

37. Walden-7 

38. Tolloczko and Meyer-1 

39. Blitz and Jeep—1 

40. Kendall, Crittenden, and Mlllei^l 

41. Jaeger-l 

42. Karantassis-1 

43. Carnelley-2 

44. Madson and Krauskopf-1 

45. Jaeger and Doornbosch-1 

46. Horiba and Inouye-2 

47. Borodowsky-1 

48. Jonker-2 
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Tabl e 21 

SPECIFIC REFERENCES 

Substance Type 

Temperature M 

Formula Descrlption Process 

Sb Transition 1,2,3,4 

Fusion 10 5,6,7,8,9,11 

Vaporization 12,13 

Sb406 Transition 14 14 

Fusion 14 14 

Vaporization 14 14 

SbHg Fusion 15 

Vaporization 15 

SbFg Fusion 16,17 

Vaporization 18 

SbF^ Fusion 19 

Vaporization 20,21 

2SbF3*SbF5 Vaporization 20 

SbClg Fusion 22,23,24,25,26, 
27 

22, 26, 27 

Vaporization 20,23,25,28,29, 
30,31,32,33 

30,31,32,33 

SbClr, Fusion 24,34,35,36,37 34,35,37 

Vaporization 30,34 30,34 

SbCl3F2 Fusion 38 

SbBr3 Fusion 22,23,24,25,26, 
27 

22,25,26,27 

Vaporization 23 

Sbl3 Fusion 23,39,40 

Sb4S6 Fusion 41,42,43,44 42,44 

Sb2Se3 Fusion 45 

Sb2Te3 Fusion 46 

3NH4Cl-2SbCl3 Fusion 25 

REFERENCES 

1. Bottema and Jaeger- ■1 11. Richnow-l 

2. Jaeger and Poppema- ■1 12. Kelley-19 

3. Cohen and van der Bosch-1 13. Niwa and Yoshiyama-l 

4. Pebal-1 14. Hincke-1 

5. Wiist, Meuthen, and Du'rrer-l 15. Stock and Doht-1 

6. Umino-5 16. Carnelley-2 

7. Lashchenko-S 17. Damiens-2 

8. Awbery and Griffiths-1 18. Ruff -8 

9. Herz-3 19. Ruff -2 

10. Stimson-1 20. Ruff , Plato, and Graf-1 
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SPECIFIC REFERENCES 

REFERENCES 

21. Ruff, Graf, Heller, and Knoch-1 

22. Tolloczko and Meyer-1 

23. Biltz and Sapper-1 

24. Biltz and Jeep-1 

25. Kendall, Crittenden, and Miller-1 

26. Tolloczko-1,2 

27. Rideal-1 

28. Carnelley and Williame-S 

29. Sugden and Freeman-1 

30. Braune and Tiedje-1 

31. Zhuravlev-2 

32. Maier-l 

33. Rotinjanz and Suchadeki-l 

34. Moles-3 

35. Kelley-21 

36. Walden-7 

37. Beckman-2 

38. Swarts-1 

39. Bridgman-7 

40. Jaeger and Doornbosch-1 

41. Parravano and de Cesaris-4 

42. Jaeger and van Klooster-2 

43. Quercigh-1 

44. Kelley-21 

45. Parravano-3 

46. Kimata-1 
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Table 22 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature bCp 

Formula Description 

B1 Fusion 1,2,3,4,5,6,7,8, 1,11,13,14,15, 
9,10,11,12,13,14, 16,17, 18,19, 
15,16,17,18,19, 20,21 
20,21 

Vaporization 22,23,24 

BI2O3 Fusion 21,25 21,25 

BIF3 Fusion 26 

BIF5 Sublimation 26 

BICI3 Fusion 7,21,27,28,29 21,27,28,29 

Vaporization 24 24 

BICI4 Fusion 27 

BlBr3 Transition 30 

Fusion 7,27,28,29,30,31 

Vaporization 32 32 

BIS Fusion 33 

BlSe Transition 34 

®^2^®3 Fusion 10,34 

Bl2Te3 Fusion 2,4,8,12 

Fusion 8,35 

REFERENCES 

21. Kelley-21 

22. Greenwood-1 

23. Leitgebel-1 

24. Kelley-19 

25. Belladen-1 

26. von Wartenberg-ll 

27. Blitz and Jeep-1 

28. Blitz and Sapper-1 

29. Egglnk-1 

30. Marino and Becarelll-1 

31. Kendall, Crittenden, and Mlller-1 

32. Kelley-22 

33. Takahashl-1 

34. Toraoshlge-1 

35. Amadorl-12 

1. Wiist, Meuthen, and Durrer-1 

2. Monkemeyer-3 

3. Marino and Becarelll-1 

4. Endo-4 

5. Johnston and Adams-2 

6. Myllus and Groschuff-1 

7. Herz and Guttmann-1 

8. Amadorl-8 

9. Tomoshlge-1 

10. Parravano-l 

11. Brldgman-7 

12. Korber and Haschlmoto-1 

13. Kubaschewskl-1 

14. Person-2,9,10 

15. Wiist, Meuthen, and Durrer-1 

16. Iltaka-1 

17. Awbery and Grlfflths-1 

18. Mazzotto-3 

19. Tamraann-4 

20. Johnston and Adams-2 
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Table 23 

SPECI FIC REFERENCES 

Substance Type 

of 
Process 

Temperature M 
Formula Desc ription 

c graphite Sublimation 1 1 

CO carbon monoxide Transition 2,3 2,3 2,3 

Fusion 2,3 2,3 2,3 

Vaporization 2,4 2,4 

CO 2 carbon dioxide Sublimation 4,5 4,5 

Fusion 6 6 

CH4 methane Fusion 7,130 7,130 

Vaporization 7,130 7,130 

CH2O formaldehyde Fusion 8 

Vaporization 8 8 

CH2O2 formic acid Fusion 9,10 9,10 9 

Vaporization 10 10 

CH3OH methanol Transition 11 11 

Fusion 11 11 11 

Vaporization 12,13,14 12,13,14 

CH4O2 methyl hydrogen peroxide Vaporization 15 15 

CF4 tetrafluoromethane Transition 16 16 

Fusion 16,17 16,17 

Vaporization 17 17 

COF2 carbonyl fluoride Fusion 18 

Vaporization 18 18 

CH3F fluoromethane Vaporization 19 19 

CH2F2 difluoromethane Vaporization 20 

CHF3 trifluoromethane Fusion 21 

Vaporization 21,22 21,22 

CCI4 tetrachloromethane Transition 23,24,57,26,27, 
28 

23,24,57,27, 
28 

Fusion 23,24,57,27,28, 
29,30,31,32 

23,24,57,27, 
28,29,30,31, 
32 

Vaporization 14,33,34 14,33,34 

COCI2 carbonyl chloride Fusion 35 35 

Vaporization 35 35 

CH3CI chloromethane Fusion 36 36 36 

Vaporization 34,36 34,36 

CH2CI2 dichloromethane Fusion 37,38 37,38 

Vaporization 14,39,40 14 

CHCI3 trichloromethane Fusion 37,41,42,43 37,42 

Vaporization 14,34,39,40,41. 
44 

14,34 

CF3CI trifluorochloromethane Fusion 45 

Vaporization 46,47,48 46,47,48 
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Table 23 (Continued) 

SPECIFIC REFERENCES 

Substance Type 
Temperature tCp 

Formula ^ Description Process 

CF2CI2 difluorodichloxomethane Fusion 49,50 

Vapoxization 47,48,50,51 47,48,50 

CFCI3 fluorotrichloromethane Fusion 52 52 

Vapoxization 40,51,52,53 40,51,52,53 52,54 

COFCl carbonyIfluorochloxide Fusion 55 

Vapoxization 55 55 

CH2FCI fluoxochloxomethane Fusion 

Vapoxization 40,55 40,55 

CHFgCl difluoxochloiomethane Fusion 25 

Vapoxization 56,25 56, 25 

CHFCI2 fluoxodichloxomethane Fusion 25 

Vapoxization 56,25 56, 25 

CBr4 tetxabxomomethane Txansition 58,59 58,59 

Fusion 59,60,61 59, 60 

Vapoxization 62 62 

COBr 2 caxbonyl bxomide Vapoxization 63 63 

CH3Br biomomethane Txansition 64 64 

Fusion 64 64 

Vapoxization 64 64 

dibxomomethane Fusion 39,65,66,67 39,66,67 

Vapoxization 39,66, 39,66 

CHBr3 txibxomomethane Fusion 68,69,70 69,70 

Vapoxization 39,71,72,73 71,72,73 

CF3Br txifluoxobxomomethane Fusion 

Vapoxization 74 

CBr2F2 difluoxodibxoraomethane Fusion 

Vapoxization 75 

CBrgF fluoxotxibxomomethane Fusion 

Vapoxization 75 

CHF2Br difluoxobxomometbane Fusion 

Vapoxization 76 

CHFBr2 fluoxodibxoraomethane Fusion 

Vapoxization 77 

CI4 tetiaiodomethane Fusion 39 

CH3I iodomethane Fusion 78 

Vapoxization 39,66,79 39,66,79 

CH2I2 diiodomethane Fusion 65,80 80 

Vapoxization 81 

CHI3 txiiodomethane Fusion 37 37 

CHF2I difluoxoiodomethane Fusion 21 

Vapoxization 
_ 

21 21 
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Table 23 (Cont 

FlC REFERENCES 

inued) 

Substance Type 

of 

Process 
Temperature M 

• 

tCp 
Formal a Description 

CHFI2 fluorodiiodomethane Fusion 21 

Vaporization 21 21 

CS2 carbon disulfide Fusion 82,83,84 83 

Vaporization 14,84,85 14,84,85 

cos carbonoxysulfide Fusion 86,87 86,87 86 

Vaporization 86 86 

CH4S methanethiol Transition 88 88 

Fusion 88 88 88 

Vaporization 88 88 

H^S3 trithiocarbonic acid Fusion 89 

CSe 2 carbon diselenide Fusion 90 

Vaporization 90 90 

COSe carbonoxyselenide Fusion 91 

Vaporization 91 91 

CSSe carbon sulfoselenide Fusion 92 

Vaporization 92 92 

CSTe carbon sulfotelluride Fusion 93 

C(N02)4 tetranitromethane Fusion 25 

Vaporization 94 94 

HCN hydrogen cyanide Transition 95 95 

Fusion 95 95 95 

Vaporization 95 95 

CH5N methylaraine Fusion 96 96 

Vaporization 96 96 

CH2N2 cyanamide Fusion 97 97 

HNCO hydrogen isocyanide Fusion 98 

Vaporization 99 99 

CH3ON formamide Fusion 100,101,102 101 

CH3O2N nitromethane Fusion 103 103 

Vaporization 14,103,104,105, 
106 

103 

CH3O2N methyl nitrite Fusion 

Vaporization 107 107 

CH3O3N methyl nitrate Fusion 

Vaporization 107 107 

CH4ON2 urea Fusion 108,109 108,109 

CFN cyanogen fluoride Sublimation 110 110 

COF3N N,N-difluorofluoro- 
formamide 

Fusion 

Vaporization 

111 

111 111 

COF3N trifluoronitrosomethane Fusion 111 

Vaporization 111 111 
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Table 23 (Continued) 

FIC REFERENCES 

Substance Type 
Temperature ACp 

Formula Description Process 

COIN cyanogen chloride Fusion 112,113 112 

Vaporization 42 112 

CO2CI3N trichloronitromethane Fusion 

Vaporization 114,115 114,115 

CHgClN methylamine hydrochloride Transition 116 116 

CBrN cyanogen bromide Sublimation 114 114 

Fusion 117,118 

Vaporization 118 

CIN cyanogen iodide Sublimation 119,120 119,120 

Fusion 118 

HCNS hydrogen thiocyanate Fusion 121 

NH4SCM ammonium thiocyanate Transition 58 58 

COF2NP phosphorus difluoroiso- 
cyanate 

Fusion 

Vaporization 

122 

122 122 

CF2SNP phosphorus difluoroiso- 
thiocyanate 

Vaporization 112 112 

CCI2SNP phosphorus dichlorothio- 
cyanate 

Fusion 

Vaporization 

113 

113 113 

CH^As methyl arsine Fusion 124 

Vaporization 124 124 

CH3F2AS methyl difluoroarsine Fusion 125 

Vaporization 125 125 

CH3CI2AS methyl dichloroarsine Fusion 126 

Vaporization 126 126 

C2H2 ethyne (acetylene) Sublimation 127,130 127 

Fusion 127 127 

Vaporization 127 127 

C2H4 ethene (ethylene) Fusion 128,129.130 128.129,130 

Vaporization 7 7 

C2H6 ethane Fusion 131,130 131,130 131 

Vaporization 130 130 130 

C2H2O ketene Fusion 132 

Vaporization 132 

glyoxal Fusion 133 

Vaporization 133 133 

^2^2^4 oxalic acid Sublimation 134 134 

C2H4O acetaldehyde Fusion 135,137 135,137 

Vaporization 136,138,139 136,138,139 139 

C2H40-H20 acetaldehyde raonohydrate Fusion 140 140 140 

C2H4O ethylene oxide Fusion 141 141 141 

Vaporization 141,142 141, 142 142 
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SPEC! FIC REFERENCES 

Substance Type 

of 

Process 

Tempenature ACp 
Formula Descrlption 

C2H4O2 acetic acid Fusion 143,144,145,146 144,145 147 

Transition 144 144 

Vaporization 143,144 148,149 

C2H4O2 methyl formate Fusion 137,150 150 

Vaporization 14,137 14 

C2H4O2 hydroxyacetaldehyde Fusion 151 

C2H4O2 hydroxyacetic acid 
(glycollic acid) 

Fusion 152 152 

C2H60 ethanol Fusion 153 153 

Vaporization 155,156 155 

C2H60 dimethyl ether Fusion 157 157 157 

Vaporization 157 157 157 

1,2-ethanediol (ethylene 
glycol) 

Fusion 

Vaporization 

158 

159,160,161,162 

C2F4 tetrafluoroethane Fusion 163 

Vaporization 163 163 

C2F6 hexafluoroethane Transition 164 164 164 

Fusion 163,164 163,164 164 

Vaporization 164 164 

C2OF4 trifluoroacetyl fluoride Vaporization 165 

C2H3F fluoroethene Fusion 25 

Vaporization 25 25 

C2H5F fluoroethane Vaporization 166,167 

C2H4F2 1,1-difluoroethane Fusion 25 

Vaporization 25 25 

C2HF3 trifluoroethene Vaporization 168 

^2^3^ 3 1,1,1-trifluoroethane Transition 169 

Fusion 169 169 169 

Vaporization 169 169 

C2H3OF acetyl fluoride Vaporization 170,171 170 

C2H3O2F fluoroacetic acid Fusion 172 

C2H5OF 2-fluoroethanol Fusion 172,173 

Vaporization 172,173,174 174 

^2^2^2^2 difluoroacetic acid Fusion 172 

Vaporization 172,175 

C2H4OF2 2,2-difluoroethanol Fusion 172,176,177 

Vaporization 176,177 

C2HO2F3 trifluoroacetic acid Fusion 165 

Vaporization 165 

C2H3OF 3 2,2,2-trifluoroethanol Fusion 178 

Vaporization 178 
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SPECIFIC REFERENCES 

Substance Type 
Temperature ACp 

Formula Description Process 

C2CI2 dichloroethyne Vaporization 179 

C2CI4 tetrachloroethene Fusion 37,137,143 37 

Vaporization 14,25,137,143,180 14,25,180 

C2CI6 hexachloroethane Transition 181,182 181 

Sublimation 181 181 

trichlororaethyl 
chloroformate 

Vaporization 183 183 

C2H3C1 chloroethene Fusion 184 

Vaporization 184 184 

C2H5C1 chloroethane Fusion 185,186 185,186 185 

Vaporization 34,185,187 34,185,187 

C 2^^ 2^ ^ 2 1,1-dichloroethene Fusion 25 

Vaporization 25 25 

C2H:^l2 cis-1,2-dichloroethene Fusion 25 

Vaporization 188 188 

C2H2C12 trans-1,2-dichloroethene Fusion 25 

Vaporization 188 188 

C2H4C12 1,1-dichloroethane Fusion 25,37 25, 37 

Vaporization 25,189,190 25,189,190 

C2H4C12 1,2-dichloroethane Fusion 191,192,193 191,192 192 

Vaporization 14,193,194 14,194 

C2HC13 trichloroethene Fusion 180,137 

Vaporization 14,180,195 14,180,195 

C2H3C13 1,1,l-trichloroethane Transition 196 197 

Fusion 37,196 37,196 

Vaporization 25,37,190,196 196 

^2^3^^ 3 1,1,2-trichloroethane Fusion 25,137 

Vaporization 25 25 

C2H2C14 1,1,1,2-tetrachloroethane Fusion 25 

Vaporization 25,190 25,190 

C2H2C14 1,1,2,2-tetrachloroethane Fusion 180,197 

Vaporization 14,180,190,198 14,180,190,191 

C2HC15 pentachloroethane Fusion 37,137 37 

Vaporization 180,190,193,198 180,190,198 

C2H30C1 acetyl chloride Fusion 199 

Vaporization 200 200 

C2H30C1 chloroacetaldehyde Vaporization 201 

C2H302C1 chloroacetic acid Fusion 202,203,204 202,203,204 202 

Vaporization 205 205 

C2H50C1 2-chloroethanol Fusion 193,197 

Vaporization 14,193,197 14 
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FIC REFERENCES 

Substance Type 
of Temperature M tCp 

Formula Descrlption Process 

C2H5OC1 chloromethyl, methyl ethei Vaporization 206,207 

C 2H 2OC12 chloroacetyl chloride Vaporization 208 

C2H2OCI2 dichloroacetaldehyde Vaporization 209 

dichloroacetic acid Fusion 203 203 203 

Vaporization 205 205 

C<^H^O'pCl2 dichloroacetaldehyde Fusion 210 
raonohydrate 

C2HOCI3 trichloroacetaldehyde Fusion 25 
(chloral) 

Vaporization 25 25 

C'5H02C 12 trichloroacetic acid Fusion 203,211 203,211 203 

Vaporization 25 25 

C2H3OCI3 2,2,2-trichloroethanol Fusion 212 

Vaporization 212 

C2H3O2CI3 trichloroacetaldehyde Fusion 213,214 214 214 
monohydrate 

C2F3C1 trifluorochloroethane Fusion 215 

Vaporization 25,215 25 

C2F5C1 pentafluorochloroethane Vaporization 216 

C^I* 1,1-difluoro-2,2-dichloro- Fusion 217 
ethene 

Vaporization 217 

CpF 'pCl'p cis-1,2-difluoro-1,2-di- Fusion 216 
chloroethene 

Vaporization 216 

CpFpClc* trans-1,2-difluoro-1,2- Fusion 216 
dichloroethene 

Vaporization 216 

C2F4CI2 1,1,1,2-tetrafluoro-2,2- Vaporization 216 
dichloroethane 

C2F4CI2 1,1,2,2-tetrafluoro-1,2- Fusion 25 
dichloroethane 

Vaporization 25,218,219 25,218,219 

C2FCI3 fluorotrichloroethene Fusion 215 

Vaporization 215 

C2F3CI3 1,1,2-trifluoro-1,2,2- Fusion 25 
trichoroethane 

Vaporization 25,220,221 25,220,221 221 

C2F3CI3 l,l,l-trifluoro-2,2,2- Fusion 217 
trichloroethane 

Vaporization 217 

C2F2CI4 1,2-difluoro-1,1,2,2- Fusion 25,220 
tetrachloroethane 

Vaporization 25,220 25,220 

C2F2CI4 1,l-difluoro-1,2,2,2- Fusion 217 
tetrachloethane 

Vaporization 216,217 

C2FCI5 fluoropentachloroethane Fusion 216,222 

Vaporization 216,222 

C2OF3C1 trifluoroacetyl chloride Fusion 223 

Vaporization 223 223 
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SPECI FIC REFERENCES 

Substance Type 
Temperature ACp 

Fomnul a Descript ion Process 

C2OF2CI2 difluorochloroacetyl 
chloride 

Vaporization 224 

C2H3F2C1 1,l-difluoro-l-chloro- 
ethane 

Fusion 219 219 219 

Vaporization 225 225 

C2H3F2C1 1,1-difluoro-2-chloro- 
ethane 

Vaporization 176 

C2H2F3CI 1,1,2-trifluoro-2-chloro- Vaporization 166,226 
ethane 

C2HFCI2 2-fluoro-l,1-dichloro- Vaporization 166,226 
ethene 

1,1-difluoro-2,2-dichloro- Vaporization 166,226 
ethane 

C2H2FCI3 l-fluoro-l,2,2-trichloro- 
ethane 

Vaporization 166,226 

C2HFCI4 2-fluoro-l,1,1,2-tetra- Vaporization 226 
chloroethane 

C2H^FC1 fluoroacetyl chloride Vaporization 227 227 

C2H2DFCI chloroacetyl fluoride Vaporization 227 227 

C2HOF 2CI difluoroacetyl chloride Vaporization 175 

C2HO2F2CI difluorochloracetic acid Fusion 228 

Vaporization 228 

C2HOFCI2 dichloroacetyl fluoride Vaporization 226,229 

tetrabromoethene Sublimation 230 

Fusion 231 

bromoethene Fusion 137 

Vaporization 232,233 

C2H5Br bromoethane Fusion 67,234,235,236, 
237 

67,234,235 

Vaporization 234,236 234 238 

^2^2®^2 1,1-dibromoethene Vaporization 231 

^2^2^^2 cis-1,2-dibromoethene Fusion 239 

Vaporization 239 

^2^2®^2 trans-1,2-dibroinoethene Fusion 239 

Vaporization 239 

1,l-dibroraoethane Vaporization 240 

C2H4Br2 1,2-dibromoethane Transition 241 241 241 

Fusion 241 241 241 

Vaporization 14,43 14 

1,1,2-tribromoethane Fusion 242 

Vaporization 25,240 25 

C2H2Br^ 1,1,1,2-tetrabromoethane Vaporization 243 

C2H2Br4 1,1,2,2-tetrabromoethane Fusion 224,244 244 

Vaporization 240,245 240,245 

C2HBr5 pentabromoethane Fusion 246 

C2H30Br acetyl bromide Fusion 199 

Vaoorization 247 247 1 
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Substance Type 

of 

Process 

Temperature Aff acp 
Formu]a Description 

C2H30Br bromoacetaldehyde Vaporization 248 

bromoacetic acid Fusion 249,250 

Vaporization 251 

C2H50Br 2-bromoethanol Vaporization 252 

C2H50Br bromoethyl methyl ether Vaporization 253 

bromoacetyl bromide Vaporization 254 

^2^2*^2®^2 dibromoacetic acid Fusion 250,255 

Vaporization 255 

^2^4^^^2 bis(bromoraethyl)ether Vaporization 256 256 

C2HOBr2 tribromoacetaldehyde 
(bromal) 

Vaporization 25 25 

C 2HO 2B3r‘ 2 tribromoacetic acid Fusion 250,257 

C2H 308x3 2,2,2-tribromoethanol Fusion 258 

02113026x3 tribromoacetaldehyde mono¬ 
hydrate 

Fusion 259,260 

C2F3Br trifluorobromoethene Vaporization 168 

pentafluorobromoethane Vaporization 261 

^2^4®^ 2 1,1,2,2-tetrafluoro-1,2- 
dibromoethane 

Fusion 

Vaporization 

216,262 

262 262 

C2FBr3 fluorotribromoethene Vaporization 263 

^2^ 2®^4 1,1-difluoro-l,2,2,2- 
tetrabromoethane 

Fusion 

Vaporization 

243 

243 

C2OF 3Br trifluoroacetyl bromide Fusion 264 

Vaporization 264 264 

C2H2FBr l-fluoro-l-bromoethene Vaporization 166 

C2H4FBr l-fluoro-2-bromoethane Vaporization 243 

^2^2^^ 1,1-difluoro-2-bromoethene Vaporization 243 

C2H3F2Br 1,1-difluoro-2-bromoethane Vaporization 166,177,265,266 

^2^2^ 3^^ 1,1,2-trifluoro-l-bromo- 
ethane 

Vaporization 243 

C 2H 2? 2 1,1,l-trifluoro-2-bromo- 
ethane 

Vaporization 178 

C2H3FBX2 2-fluoro-1,1-dibromo- 
ethane 

Vaporization 266 

^2^3^^^2 1-fluoro-1,2-dibroraoethane Fusion 265 

Vaporization 265 

C2H2F 26X2 1,1-difluoro-2,2-dibromo- 
ethane 

Vaporization 265 

^2^2^2^^2 1,1-difluoro-l,2-dibromo- 
ethane 

Vaporization 267 

C2HF2BX2 1,1,2-trifluoro-1,2- 
dibromoethane 

Vaporization 168 

C2H2FBr3 1-fluoro-l,2,2-tribromo- 
ethane 

Vaporization 267 

C2H2FBr3 1-fluoro-l,1,2-tribromo- 
ethane 

Vaporization 243,266 
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Substance Type 
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Formula Descript ion 

of 
Process 

1,l-difluoro-l,2,2-tri- 
bromoethane 

Vaporization 243 

C2HFBr4 1-fluoro-l,1,2,2-tetrabro- 
moethane 

Vaporization 243 

C2H202FBr fluorobromoacetic acid Fusion 226 

Vaporization 226 

C2HOFBr2 fluorobromoacetyl bromide Vaporization 226 

C2CI2^^ 2 1,2-dichloro-l,2-dibromo- 
ethene 

Fusion 

Vaporization 

179.268 

239.268 

1,1,2,2-tetrachloro-l,2- 
dibromoethane 

Sublimation 269 

C20Cl2Br trichloroacetyl bromide Vaporization 25,208 25 

02^012^^2 chlorodibroraoacetyl 
chloride 

Vaporization 270 

C2H2ClBr cis-l-chloro-2-broraoethene Fusion 239,271 

Vaporization 239,271 

C2H2ClBr trans-l-chloro-2-bromo- 
ethene 

Fusion 

Vaporization 

239,271 

239,271 

C2H4ClBr l-chloro-l-broraoethane Fusion 25 

Vaporization 25,190 25,190 

C2H4ClBr l-chloro-2-bromoethane Fusion 25,191 25,191 191 

Vaporization 25,190 25,190 

C2HCl2Br 1,l-dichloro-2-bromethene Fusion 272 

Vaporization 272 

C2HCl2Br cis-1,2-dichloro-l- 
bromoethene 

Fusion 

Vaporization 

273,274 

271,273 

C2HCl2Br trans-1,2-dichloro-l- 
broraoethane 

Fusion 271 

1,l-dichloro-2-bromethane Vaporization 25 

C2H2CI3BX 1,2,2-trlchloro-l-bromo- 
ethane 

Fusion 239 

Vaporization 239 

1,l-dichloro-l,2-dibrorao- 
ethane 

Fusion 

Vaporization 

197,274,275 

275 

1,2-dichloro-l,2-di- 
bromoethane 

Fusion 

Vaporization 

137,276 

137,276,277 277 

1,1,2-trichloro-l,2-di- 
bromoethane 

Fusion 137 

C2HCl2Br2 1,1,l-trichloro-2,2- 
dibroraoethane 

Fusion 278 

C2H2ClBr3 2-chloro-l,1,2-tribromo- 
ethane 

Fusion 

Vaporization 

239,276,278 

239,276 

C2HCl2Br3 1,2-dichloro-l,1,2-tri- 
bromoethane 

Fusion 

Vaporization 

239,268,278 

239,268 

C2HCl2Br2 1,l-dichloro-l,2,2- 
tribroraoethane 

Fusion 

Vaporization 1 

272.275 

272.275 
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Table 23 (Continued) 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature M ACp 

Formula DescriptIon 

C2H20ClBr bromoacetyl chloride Vaporization 279 

1,1,2-trifluoro-2- 
chloro-l,2-dibromoethane 

Vaporization 216 

C2F 1,1-difluoro-2,2-dichloro- 
1,2-dibromoethane 

Fusion 

Vaporization 

216,217 

216 

2^^ 2^^ 2 1,2-difluoro-l,2-dichloro- 
1,2-dibromoethane 

Fusion 

Vaporization 

216,217 

216,217 

C2FCI2®^ 2 1-fluoro-l,2,2-trichloro- 
1,2-dibromoethane 

Fusion 216 

C20F2ClBr fluorochlorobromoacetyl- 
fluoride 

Vaporization 270 

C2HFCl2Br2 2-fluoro-l,1-dichloro- 
1,2-dibromoethane 

Vaporization 226 

C2HOFClBr fluorobromoacetyl chloride Vaporization 226 

C2H02FClBr fluorochlorobromoacetic 
acid 

Fusion 

Vaporization 

270 

270 

(013)2 tetraiodoethene Fusion 280 

C2H5I iodoethane Fusion 68 

Vaporization 66,281 66,281 

^2^2^ 2 1,1-diiodoethene Fusion 282 

^2^2^ 2 cis-1,2-diiodoethene Fusion 283 

Vaporization 271 

^2^2^ 2 trans-1,2-diiodoethene Sublimation 284 284 

Fusion 271,283 

Vaporization 271 

(CH2l)2 1,2-diiodoethane Sublimation 285 285 

Fusion 285,286 

C2H3OI acetyl iodide Vaporization 287 

C2H3O2I iodoacetic acid Fusion 288 

C2H5OI 2-iodoethanol Vaporization 289 

C2H5OI iodomethyl methyl ether Vaporization 207 

C2H3F2I 1,l-difluoro-2-iodoethane Vaporization 267 

C2H2F3I 1,1,1-trifluoro-2-iodo- 
ethane 

Vaporization 290 

C2H2O2FI fluoroiodoacetic acid Fusion 226 

C2OCI3I trichloroacetyl iodide Vaporization 208 

C2H2CII cis-l-chloro-2-iodoethene Fusion 271 

Vaporization 271 

C2H2CII trans-l-chloro-2-iodo- 
ethene 

Fusion 

Vaporization 

271 

271 

C2H2OCII iodoacetyl chloride Vaporization 288 

C2H6S ethanethiol Fusion 199 

Vaporization 291,292 291,292 
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SPECIFIC REFERENCES 

Substance Type 
Temperature Aff ACp 

Formula Oescription 
of 

Process 

C2H6S dimethyl sulfide Fusion 293 293 293 

Vaporization 291,293 291,293 

C2Hg,OS dimethyl sulfoxide Fusion 294 

Vaporization 295 295 

dimethyl sulfone Fusion 294,296 

Vaporization 294 

C2H603S dimethyl sulfite Vaporization 294 

C2H604S dimethyl sulfate Fusion 199,278 

Vaporization 183,199,278 

C2H604S ethylsulfuric acid Fusion 297 

C2Hg04S-H20 ethysulfuric acid mono¬ 
hydrate 

Fusion 297 

C2H5O3FS ethyl fluorosulfonate Vaporization 174 174 

C2Hc,03C1S ethylchlorosulfonate Vaporization 183 

bis(bromomethyl)sulfide Vaporization 183 183 

C2HgSe dimethylselenide Vaporization 298 

dimethyl selenate Vaporization 298 

C2H6Te dimethyl telluride Vaporization 299 

C2H6F2Te dimethyltellurium 
difluoride 

Fusion 300 

C2H6Cl2Te dimethyltellurium chloride Fusion 299 

dimethyltellurium dibromid jFusion 299 

C2H6l2Te dimethyltellurium diiodide Fusion 299,301 

^2^2 cyanogen Fusion 302 302 302 

Vaporization 302,303,304 

C2H3N acetonitrile Fusion 37,143,305 37,305 

Vaporization 143,305,306 305,306 

^2^7^ ethylamine Fusion 307 

Vaporization 34,307 34,307 34 

C2H^N dimethylamine Fusion 308 308 308 

Vaporization 308 308 308 

1,2-ethanediamine 
(ethylenediamine 

Fusion 

Vaporization 

309 

309 

309 

309 

^2^8^2 1,l-dimethylhydrazine Vaporization 310 

C2H8N2 1,2-dimethyl hydrazine Vaporization 310 

C2H5ON acetamide Fusion 311,312,313,314 311,313,314 314 

Transition 314 314 314 

C2H5O2N nitroethane Fusion 25 

Vaporization CIC 315 

C2H5NO2 ethyl nitrite Vaporization 3xt 315 

C2H5NO3 ethyl nitrate Fusion 33d 

Vaporization 315 315 
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SPECIFIC REFERENCES 

Substance Type 
of Temperature M ACp 

Formula Description Process - 

C2H7ON 2-andnoethanol Fusion 316 

Vaporization 316 

C2H4O3N2 nitroacetamide Fusion 317 

glycol dinitrate Fusion 318 318 

Vaporization 319 

C2Hg,02N2 ethylnitramine Fusion 320 

C2F3N trifluoroacetamide Vaporization 165 

C2FgN2 hexafluoroazomethane Fusion 321 

Vaporization 321 321 

C2H2FN fluoroacetamide Vaporization 174 174 

C2H5F2N 2, 2“difluoroethylamine Vaporization 322 

C2HFgN bis(trifluoromethyl)amine Vaporization 321 321 

C2H2OFN fluoroacetamide Fusion 172,175,266,322 

C2H4O2FN 2-fluoroethylnitrite Vaporization 174 174 

C2H3OF2N difluoroacetamide Fusion 172,266,322 

Vaporization 172,266,322 

C2H2OF3N trifluoroacetamide Fusion 165 

Vaporization 165 

2,2-difluoroethylnitramine Fusion 172,320 

C2H2CIN chloroacetonitrile Vaporization 323 

C2HgClN M-chlorodimethylamine Vaporization 324 

C2H4OCIN chloroacetamide Fusion 325 

C2H4OCIN N-chloroacetamide Fusion 326 

C2H2OF2CIN difluorochloroacetamide Fusion 224 

Vaporization 224 

C2H40BrN bromoacetamide Fusion 327 

C2H40BrN N-bromoacetamide Fusion 326 

C2H20Br3N tribromoacetamide Fusion 328 

C2H20FClBrN fluorochlorobromoacetamide Fusion 270 

C2H3SN methyl thiocyanate Fusion 199 

Vaporization 25 25 

C2H3SN methyl isothiocyanate Fusion 25 

Vaporization 25 25 

C2H606TeN2 dimethyltellurium dinitr^ Fusion 299 

C2H2P dimethylphosphine Vaporization 329 329 

C2H6O3FP dimethylfluorophosphonate Vaporization 174 174 

C^O^FN^P phosphorous fluorodiiso- Fusion 330 
cyanate 

Vaporization 330 330 

C,OoClN,P phosphorous chlorodiiso- Fusion 330 
cyanate 

Vaporization 330 330 
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SPECIFIC REFERENCES 

Substance Type 
of 

Process 
Temperature Aff ACp 

Formal a Description 

C2H7AS dimethylarsine Vaporization 331 

C2HyAs ethylarsine Vaporization 332 

C2H^OAs ethylarsenic oxide Vaporization 183 183 

ethyldifluoroarsine Fusion 125 

Vaporization 125 125 

CjH^ClAs dimethylchloroarsine Vaporization 333 

C2H5CI2AS ethyldichloroarsine Fusion 183 

Vaporization 334 334 

C2H2CI3AS 2-chlorovinyldichloro- 
arsine 

Vaporization 174 174 

C2H2OCIAS 2-chlorovinylarsine oxide Fusion 335 

CgH^OgClAs 2-chlorovinylarsonic 
acid 

Fusion 335 

C2H2F2CIAS 2-chlorovinyldifluoroarsin[ Vaporization 125 

C2HgBrAs dimethylbromoarsine Vaporization 333 

C2H^Br2As ethyldibromoarsine Vaporization 174 174 

C^H^O^BpAs 2-bromovinylarsonic acid Fusion 335 

2-chlorovinyldibromoarsine Vaporization 335 

C2H^IAs dimethyliodoarsine Vaporization 333 

^2^2^^^2^^ 2-chlorovinyldiiodoarsine Fusion 335 

REFERENCES 

8. 
9. 

10. 
11. 
12. 
13. 

14. 

15. 

16. 

Brewer, Gilles, and Jenkins-1 

Clayton and Giauque-1 

Kaishev-1 

Heuse and Otto-1 

Giauque and Clayton-1 

Maass and Barnes-1 

American Petroleum Institute Research 

Project 44, National Bureau of Standards, 

Washington, D.C.~1 

Spence and Wild-1 

Stout and Fisher-l 

Coolidge-2 

Kelley-4 

Fiock, Ginnings, and Holton-1 

Bennewitz and Rossner-l 

Mathews-3 

Blat, Gerber, and Neumann-1 

Eucken and Schroder-l 

17. Menzel and Mohry-l 

18. Ruff and Miltschitzky-1 

19. Moles and Batuecas-1 

20. Henne, Renoll, and Leicester-1 

21. Ruff, Bretschneider, Luchsinger, and 

Miltschitzky-1 

22. Henne-1 

23. Hicks, Hooley, and Stephenson-1 

24. Johnston and Long-1 

25. Stull-3 

26. Biltz and Meinecke-1 

27. Latimer-2 

28. Verstraete-l 

29. Bridgraan-5 

30. Bond and Beach-1 

31. Deffet-1 

32. Kireev and Skvorshova-1 

33. Pitzer-8 
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SPECIFIC REFERENCES 

REFERENCES 

34. Bichowsky and Rossinl-1 75. Rathsburg-1 

35. Giauque and Jones-1 76. Henne-1 

36. Messerly and Aston-1 77. Swarts-2 

37. van de Vloed-1 78. Timmermans and Delacourt-1 

38. Timmermans-2 79. Kolossovskii and Aliraov-1 

39. Blitz, Sapper, and Wunnenberg-l 80. Beckmann-5 

40. Seger-1 81. Perkins-l 

41. Timmermans-3 82. Stock-1 

42. Mitsukuri and Aoki-1 83. Brown and Manov-1 

43. Timmermans and Martin-1 84. von Siemens-1 

44. Thorpe-1 85. Stock, Henning, and Kuss-1 

45. Booth and Walkup-1 86. Kemp and Giauque-1 

46. Riedel-10 87. Stock and Kuss-1 

47. Thornton, Burg, and Schlesinger-1 88. Russell, Osborne, and Yost-1 

48, Ruff and Keim-1 89. Mills and Robinson-1 

49. Awbery-2 90. Grimm and Metzger-1 

50. Midgley and Henne-1 91. Purcell and Zakoorbux-1 

51. Riedel-13 92. Stock and Willfroth-1 

52. Osborne, Garner, Doescher, and Yost-1 93. Stock and Praetorius-1 

53. Riedel-4,8 94. Menzies-2 

54. Bennlng, McHarneea, Markwood, and Smith-l 95. Giauque and Ruehrwein-1 

55. Simons, Herman, and Pearlson-1 96. Aston, Siller, and Messerly-1 

56. Henne-2 97. Pratolongo-1 

57, Stull-1 98. Kesting-1 

58. Brldgman-11 99. Linhard-l 

59. Frederick and Hildebrand-3 100. Lowry and Culter-l 

60, Kelley-21 101. Getraan-5 

61. Pirsch-1 102. Timmermans and Hennaut-Roland-2 

62. Boles and Groves-1 103. Jones and Giauque-1 

63. Schumacher and Lenher-l 104. Halban-1 

64. Egan and Kemp-2 105. Philip and IVarterton-l 

65. Timmermans and Hennaut-Roland-1 106. Willlams-1 

66. Rex-1 107. Thompson and Purkeis-1 

67. Tiramermans-2 108. Miller Jr and Dittmar-1 

68. Timmermans, Martin, Delacourt, Roland, 109. Sakai-1 

Pahlovounl, and Veltmane-l 110. Cosslett-1 

69. Bridgman-1 111. Ruff and Giese-1 

70. Kireev and Sitnikov-1 112. Klemenc and Wagner-l 

71. Kahlbaum-2 113. Douglas and VTinkler-1 

72. Kireev and Sitnikov-1 114. Baxter, Bezzenberger, and Wilson-1 

73. Radulescu and Alexa-1 115. Blaszkowska-Zakrzewsky-l 

74. Brice, Pearlson, and Simons-1 116. Aston and Zieraer-1 
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SPECIFIC REFERENCES 

REFERENCES 

117. Mulder-1 

118. Cook and Robinson-1 

119. Yost and Stone-1 

120. Ketelaar and Kruger-l 

121. Birckenbach, Buchner, Kraus, and Kayser-1 

122. Anderson-19 

123. Anderson-18 

124. Johnson and Pechukas-2 

125. Long, Eraeleus, and Briscoe-1 

126. Gibson and Johnson-1 

127. McIntosh-1 

128. Egan and Kemp-1 

129. Clusius and Weigand-2 

130. Rossini, Pitzer, Taylor, Ebert, 

Kilpatrick, Beckett, Williams and 

Werner-1 

131. Witt and Kemp-1 

132. Staudlnger and Klever-1 

133. Harries and Temme-1 

134. Noyes and Webbe-1 

135. Cooper-2 

136. Gilmour-1 

137. TirHmermans-6 

138. Shaha-l 

139. Conner, Elving, and Stelngleei^l 

140. Bruner-1 

141. Giauque and Gordon-1 

142. Kistiakowsky and Rice-1 

143. Timmermans and Hennaut-Roland-4 

144. Bridgman-l 

145. Parks and Kelley-3 

146. Hammlok and Illingworth-1 

147. Radulescu and Jula-1 

148. Mac Dougall-1 

149. Brown-2 

150. Sapgir-1 

151. Me Cleland-1 

152. Muller-3 

153. Kelley-21 

154. Kelley-18 

155. Flock, Ginnings, and Holton-1 

156. Washburn et al-1 

157. Kennedy, Sagenkahn, and Aston-1 

158. Gallaugher and Hlbbert-1 

159. Taylor and Rlnkenbaoh-1 

160. de Forcrand-34 

161. Schierholtz and Staples-1 

162. Gallaugher and Hlbbert-2 

163. Ruff and Bretschneider-1 

164. Pace and Aston-1 

165. Swarts-8 

166. Swarts-9 

167. Molssan-l6 

168. Swarts-10 

169. Russell, Golding, and Yost-1 

170. Meslans-1 

171. Traube and Krahmer-l 

172. Swarts-6 

173. Swarts-11 

174. Redemann, Chaikin,.Fearing, Retain, Savit, and 

Hoeser-1 

175. Swarts-12 

176. Swarts-13 

177. Swarts-14 

178. Swarts-5 

179. Ott, Ottenmeyer, and Pakendorff-1 

180. Herz and Rothraan-1 

181. Ivin and Dalnton-1 

182. Wiebenga-1 

183. Herbst and von Jena-1 

184. Dana, Burdick, and Jenkins-1 

185. Gordon and Giauque-1 

186. Awbery-2 

187. Griffiths and Awbery-3 

188. Hsla-2 

189. Rex-1 

190. Staedel-1 

191. Raillng-1 

192. Pitzer-5 

193. Timmermans, Martin, Delacourt, Roland, 

Pahlovouni, and Veltmans-1 

194. Pearce and Peters-1 

195. McDonald-1 

196. Rubin, Levedahl, and Yost-1 
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SPECIFIC REFERENCES 

REFERENCES 

197. Tlmmermans-7 238. Washburn et al-1 - 

198. Nelson-3 239. van de Walle-1 

199. Timmennans-S 240. Anschutz-l 

200. Mathews and Fehlandt-1 241. Pitzer-5 

201. Schlatterbeck-1 242. Swarts-1 

202. Steiner and Johnston-1 243. Swarts-19 

203. Pickering-11 244. Lespieau-2 

204. Muller-15 245. Walden-6 

205. Patterson-l 246. Bourgoin-1 

206. Conant, Kirner, and Hussy-1 247. Mathews and Fehlandt-1 

207. Henry-4 248. Stepanow, Presbraschauskyi and Schtockukura-1 

208. Gal-1 249. Lichty-2 

209. Wohl and Roth-1 250. Sudborough and Lloyd-1 

210. Oddo and Maraeli-1 251. Genvresse-2 

211. Walden-2 252. Street and Adkins-1 

212. Garzarolli-Thurulaokll-l 253. Henry-4 

213. Tsakalotos-1 254. Aschan and Europaens-l 

214. Berthelot-43,59 255. Genvresse-2 

215. Booth, Burchfield, Bixby, and McKelvey-1 256. Herbst and von Jena-1 

216. Lock, Brode, and Henne-1 257. Biltz-18 

217. Henne and Wiest-1 258, Hillstatler and Dulsberg-l 

218. Thornton, Burg, and Schlesinger-l 259. Pope-1 

219. Perllck-2 260. Bruner-1 

220. Hovorka and Geiger-l 261. Brice, Pearlson, and Simons-1 

221, Riedel-7 262. Ruff and Bretschneider-1 

222. Booth, Mong, and Burchfield-l 263. Swarts-20 

223. Simons and Rambler-l 264. Simons and Rambler-1 

224. Swarts-15 265. Swart s-21 

225. Riedel-6 266. Swarts-22 

226. Swarts-16 267. Swarts-23 

227. Rederaann, Chaikin, Fearing, Retain, Savit, and 268. van de Walle-2 

Hoeser-1 269. Carrieo and Diokenson-l 

228. Swarts-17 270. Sv;arts-24 

229. Traube and Krohmer-l 271. van de Walle and Henne-1 

230. Unpublished Calculations 272. van de Walle~3 

231. Nokrassow-l 273. van de V/alle-4 

232. Guyer, Schutze, and Weidermann-1 274. van de Walle and Henne-1 

233. Mehl-3 275. van de Walle-5 

234. Smith-6 276. van de Walle-6 

235. Sapgir-1 277. Muller and Schumacher-1 

236. Skau and McCullaugh-1 278. Timmermans-lO 

237. Tininiermans-9 279. Aschan and Europaens-l 
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REFERENCES 

REFERENCES 

280. Dussol-1 322. Swarts-25 

281. Halban-1 323. Conant, Kimer, and Hussey-1 

282. Kaufman and Utzel-1 324. Skinner and Sutton-1 

283. Chauvanne and Vos-1 325. Chattaway-1 

284. Broadway and Fraser-1 326. Mauguin-1 

285. Mooney and Ludlam-1 327. Wohl, Bohlau, Ganquir, and Momber-1 

286. Aronstein and Kramps-2 328. Biltz-18 

287. Thiele and Haakh-1 329. Davidson and Brown-2 

288. Abderhalden and Guggenheim-1 330. Anderson-19 

289. Street and Adkins-1 331. Dehn and Wilcox-1 

290. Gilman and Jones-1 332. Dehn-1 

291. Berthoud and Brun-1 333. Skinner and Sutton-1 

292. Thompson and Linnett-1 334. Gibson and Johnston-1 

293. Osborne, Doescher, and Yost-1 335. Lewis and Stiegler-1 

294. Strecker and Spitaler-l 336. Timmerraans-4 

295. Douglas-2 

296. Baumann and Walter-1 

297. Berthoud-1 

298. Strecker and Daniel-1 

299. Vernon-3 

300. Emeleus and Heal-1 

301. Drew-1 

302. Ruehrwein and Giauque-l 

303. Terv/en-1 

304. Perry and Bardwell-1 

305. Jowkowsky-1 

306. Heira-1 

307. Mehl-1 

308. Aston et al-1 

309. Hieber and Woemer-1 

310. Knorr and Kohler-l 

311. Muller-15 

312. Boon-1 

313. Peterson-1 

314. Bridgraan-1 

315. Goodeve-2 

316. Sivertz, Reitmeier, and Tartar-1 

317. Steinkopf-1 

318. Rinkenbach-1 

319. Wieland and Sakellorlos-l 

320. Swarts-7 

321. Ruff and Willenberg-1 
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SPECIFIC REFERENCES 

Substance Type 
of 

Process 
Temperature Aff ACp 

Formula Description 

Si Fusion 1,2,3 1,2,3 

Si02 Transition 4,5,6,7,8 4,5,6,7 

Fusion 4,5,6,7,8 4,5,6,7 

SiH4 silane Transition 9 9 

Fusion 9 9 9 

Vaporization 10,11,12,13 10,11,12,13 

SisHfe disilane Fusion 10 

Vaporization 10,12,13 10,12,13 

SisHs trisilane Fusion 10 

Vaporization 10,13 10,13 

SiaHio tetrasilane Fusion 14 

Vaporization 10,13,14 10,13,14 

{SiH3)20 disiloxane Fusion 15 

Vaporization 15 15 

SiF4 tetrafluorosllane Sublimation 16,17,18,19,20 16, 17,18,19,20 

Fusion 18 18 

Vaporization 16,17,18,19,20 16,17,18,19, 
20 

hexafluorodisilane Sublimation 21 21 

Fusion 21 21 

Vaporization 21 21 

Si20F6 hexafluorodisiloxane Fusion 22 

Vaporization 22 22 

SiHgF fluorosilane Vaporization 23 23 

SiH2F2 difluorosilane Fusion 23 23 

Vaporization 23 23 

SiHFs trifluorosilane Fusion 23,24 

Vaporization 23,24 23,24 

SiCl4 tetrachlorosilane Fusion 15,25,26,27 15,26,27 

Vaporization 15,28,29 15,28,29 

Si2Cl^ hexachlorodisilane Fusion 30 

Vaporization 30 30 

313013 octachlorotrlsilane Vaporization 30,31 30 

Si2OC12 hexachlorodisiloxane Fusion 15 

Vaporization 15 15 

SiHsCl chlorosilane Fusion 32 

Vaporization 32 32 

SiH2Cl2 dichlorosilane Fusion 32 

Vaporization 32 32 

SiHCl3 trichlorosilane Fusion 24,33 

Vaporization 24,33 
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FIC REFERENCES 

Substance Type 
of Temperature AB ACp 

Formula Descript Ion Process 

SiF3Cl trifluorochlorosilane Fusion 21,34 

Vaporization 21,34 21,34 

difluorodichlorosilane Fusion 34 

Vaporization 21,34 21,34 

SiFCls fluorotrichlorosilane Fusion 34 

Vaporization 34 34 

Si20F4Cl2 1,1,1.3-tetrafluoro-3,3- Fusion 22 
dichlorodisiloxane 

Vaporization 22 22 

Si20F3Cl2 1,1,l-Trifluoro-3,3,3-tri- Fusion 22 
chlorodisiloxane 

Vaporization 22 22 

SiHFCl2 fluorodichlorosilane Fusion 24 

Vaporization 24 24 

SiBr4 tetrabronosilane Fusion 35,36 35,36 

Vaporization 35,36,37 35,36,37 

SigBr^ hexabroniodlsilane Fusion 38 

Vaporization 38 

SigBrg octabromotrisilane Fusion 38 

SiH3Br broraosilane Fusion 39 

Vaporization 39 39 

SiH2Br2 dibromosilane Fusion 39 

Vaporization 39 39 

SiHBr3 tribroraosilane Fusion 40 

Vaporization 40 40 

Si2H5Br bromodisilane Fusion 41 

Vaporization 41 41 

SiFgBr trifluorobroraosilane Fusion 42 

Vaporization 42 42 

SiF2Br2 difluorodibromosilane Fusion 42 

Vaporization 42 42 

SiFBrg fluorotribroraosilane Fusion 42 

Vaporization 42 42 

SiCl3Br trichlorobromosilane Vaporization 43 

SiCl2Br2 dichlorodibromosilane Vaporization 43 

SiClBrg chlorotribromosilane Fusion 43 

Vaporization 43 

SiFCl2Br fluorodichlorobromosilane Fusion 44 

Vaporization 44 44 

SiFClBr3 fluorochlorodibromosilane Fusion 44 

Vaporization 44 44 

Sil4 tetraiodosilane Fusion 37,4'5,46 

Vaporization | 45 
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Table 24 (Continued) 

SPECIFIC REFERENCES 

Substance Type 
of 

Process 
Temperature M ACp 

Formula Description 

Si2l6 hexoiododisilane Fusion 47 

SiHgl iodosilane Fusion 46 

Vaporization 46 46 

SiH2l2 diiodosilane Fusion 46 

Vaporization 46 46 

SiHl3 trliodosilane Fusion 48 

Vaporization 48 48 

SiCljI trichloroiodosilane Vaporization 43 

SiCl2l2 dichlorodiiodosilane Vaporization 43 

SiClIg chlorotriiodosilane Fusion 43 

Vaporization 43 

SiBrsI tribromoiodosilane Fusion 43 

Vaporization 43 

SiBr2l2 dibroraodiiodosilane Fusion 43 

Vaporization 43 

SiBrl3 bromotriiodosilane Fusion 43 

Vaporization 43 

SiS2 Fusion 49 

SiSCl2 Fusion 50 

SiSBr2 Fusion 51 

(SiH3)3N trisilylamine Fusion 52 

Vaporization 52 52 

381203*3102 Fusion 53 

3Bi203‘2Si02 Fusion 53 

81203 * Fusion 53 

SiHgC methylsilane Fusion 32 

Vaporization 32 32 

S iH0C2 ethylsilane Vaporization 54 54 

SiHgC2 dimethylsilane Fusion 32 

Vaporization 32 32 

n-propylsilane Vaporization 54 54 

SiHioCs triraethylsilane Vaporization 55 

diethylsilane Vaporization 55 54 

SiH]^2*-4 tetramethylsilane Fusion 56 56 56 

Vaporization 56 56 

SiH^Cs trimethylethylsilane Vaporization 57,58 57 

SiHieCy raethyltriethylsilane Vaporization 57 57 

SiH2oC8 tetramethylsilane Vaporization 57 57 

Si2HigC6 hexamethyldisilane Fusion 59 

Vaporization 59 59 

SiHioOC3 triraethylsilanol Vaporization 60 
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Table 24 (Cont inued) 

SPECIFIC REFERENCES 

Substance Type 
Temperature — ACp 

Formula Description Process 

SiH240C^ ethoxytriraethylsilane Vaporization 61 61 

SiHi602C6 diethoxydimethylsilane Vaporization 61 61 

SiHj^gOgC? triethoxymethylsilane Vaporization 61 61 

SiH2o04^8 tetraethoxysilane Fusion 62 62 

Vaporization 62 62 

SiaHlsOCfe hexaraethyldisiloxane Vaporization 63 63 

Si203H22C8 1,3-diethoxytetramethyl- 
disiloxane 

Vaporization 62 62 

®^2”30°6‘^12 hexaethoxydisilane Vaporization 64 64 

^^3^24°2'^8 octamethyltrisiloxane Vaporization 63 63 

Si3^28°4'^10 1,5-diethoxyhe xamethyl- 
trisiloxane 

Vaporization 61 61 

Si4H2404C8 octamethylcyclotetrasiloxane Vaporization 63 63 

Si4%0O3'^10 decamethyltetrasiloxane Vaporization 63 63 

SiHgFgC methyltrifluorosilane Fusion 65 

Vaporization 65 65 

2^2 dimethyldifluorosilane Fusion 66 

Vaporization 66 66 

SiH^F 3C2 ethyltrifluorosilane Fusion 67 

Vaporization 67 67 

SiHgFCj trimethyIfluorosilane Fusion 66 

Vaporization 66 66 

2*^4 diethyIdifluorosilane Fusion 23 

Vaporization 23 23 

SiH^ClC raethylchlorosilane Fusion 32 

Vaporization 32 32 

SiH4Cl2C methyldichlorosilane Fusion 32 

Vaporization 32 32 

SiH^Cl^C methyltrichlorosilane Fusion 65 

Vaporization 65 65 

SiH^Cl2C2 diraethyldichlorosilane Fusion 66 

Vaporization 66 66 

SiH^Cl2C2 ethyltrichlorosilane Fusion 67 

Vaporization 67 67 

SiHgClCg triinethylchlorosilane Fusion 66 

Vaporization 66 66 

SiHj^QCl2C4 diethyldichlorosilane Vaporization 61 61 

SiHl^ClCg triethylchlorosilane Vaporization 61 61 

SiH50Cl3C2 ethoxytrichlorosilane Vaporization 61 61 

SiHgOCl2C3 ethoxymethyldichlorosilane Vaporization 61 61 

S i 2H]^ 2OC12C4 tetramethyl-1,3-dichloro- 
disilane 

Fusion 68 

Vaporization 68 68 
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Table 24 (Continued) 

SPECIFIC REFERENCES 

Substance Type 
of Temperature Aff bCp 

Formula Description Process 

SiH3FCl2C methylfluorodichloro- Fusion 65 
silane 

Vaporization 65 65 

SiH^FClC2 dimethylfluorochlorosilane Fusion 66 

Vaporization 66 66 

SiH5F2ClC2 ethyldifluorochloro silane Vaporization 67 67 

SiH^F2Cl2C2 ethylfluorodichlorosilane Vaporization 67 67 

5104^^04 silicon tetracyanate Fusion 69 

Vaporization 69 69 

Si04N4C4 silicon tetraisocyanate Fusion 69 

Vaporization 69 69 

Si2HgNC 2-methyldisilazane Vaporization 70,71 71 

Si2Hj2^^2 2-ethyldisilane Fusion 71 

Vaporization 70,71 71 

SiHgONC^ triraethylsilicon Fusion 72 
isocyanate 

Vaporization 72 72 

SiH^02N2C4 dimethyl silicon 
diisocyanate 

Fusion 

Vaporization 

72,73 

72,73 72,73 

SiH303N3C4 methylsilicon tiiisocyanate Fusion 72 

Vaporization 72 72 

SiH504N3C5 ethoxysilicon tiiisocyanate Vaporization 73 73 

SiH2o04N2Cg diethoxysilicon diiso- Vaporization 73 73 
cyanate 

SiH]^o,04NC7 triethoxysilicon iso- Vaporization 73 73 
cyanate 

SiOFgNC trlfluorosilicon iso- Vaporization 74 
cyanate 

Si02F2N2^2 difluorosilicon diiso- Fusion 74 
cyanate 

Vaporization 74 74 

SiOsFNsCs fluorosilicon triiso- Fusion 74 
cyanate 

Vaporization 74 74 

SiS4N4C4 silicon tetraisothio- Fusion 75 
cyanate 

Vaporization 75 75 

SiHgSNC^ trimethylsilicon isothio- Fusion 75 
cyanate 

Vaporization 75 75 

SiH^S2N2C4 silicon diisothiocyanate Fusion 75 

Vaporization 75 75 

SiH^S^N^C^ methylsilicon triiso- Fusion 75 
thiocyanate 

Vaporization 75 75 

SiH903SNC4 trimethoxysilicon- Vaporization 75 75 
isothiocyanate 

1076 



SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washington, D.C. 

Table 24 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Kelley-21 

2. Korber and Olsen-1 

3. Hoffman and Schulze-3 

4. Osterberg-l 

5. Moser-l 

6. Mosesman and Pitzer-1 

7. Sosman-1 

8. American Institute of Physics-1 

9. Clusius-7 

10. Stock and Somieski-1 

11. Finholt, Bond, Wilzbach, and Schlesinger-1 

12. Johnson and Isenberg-l 

13. Stokland-1 

14. Emeleus and Maddock-2 

15. Stock, Somieski, and Wintgen-1 

16. Ruff and Ascher-2 

17. Moissan-2 

18. Patnode and Papish-1 

19. Forbes and Anderson-2 

20. Fisher and Weidermann-1 

21. Schurab and Gamble-3 

22. Booth and Osten-1 

23. Emele'us and Maddock-1 

24. Booth and Stillwell-2 

25. Biltz and Meinecke-1 

26. Bridgraan-6 

27. Latimer-2 

28. Becker and Meyer-1 

29. Robinson and Smith-1 

30. Martin-2 

31. Quig and Wilkinson-1 

32. Stock and Somieski-S 

33. Stock and Zeidler-l 

34. Booth and Swinehart-3 

35. Biltz and Jeep-1 

36. Pohland-1 

37. Biltz, Sapper, and Wunnenberg-l 

38. Besson and Fournier-2 

39. Stock and Somieskl-2 

40. Schumb and Bickford-1 

41. Stock and Somieski-4 

42. Schumb and Anderson-1 

43. Besson-3 

44. Schumb and Anderson-1 

45. Friedel-1 

46. Emeleus, Maddock, and Reid-3 

47. Friedel and Ladenberg-l 

48. Ruff and Geisel-1 

49. Tlede and Thiman-1 

50. Blix and Winkelawv-1 

51. Blix-1 

52. Stock and Somieski-5 

53. Otin-1 

54. Finholt, Bond, Wilzbach, and Schlesinger-1 

55. Taylor and Walden-1 

56. Aston, Kennedy, and Messerly-1 

57. Whitmore, Sommer, DiGiorgio, Strong, von Stiren 

Bailey, Hall, Pietruszac, and Kerr-1 

58. Bygden-1 

59. Brockway and Davidson-1 

60. Sauer-1 

61. 3tull-3 

62. Solara and Moles-1 

63. Wilcock-l 

64. Martin-1 

65. Booth and Martin-1 

66. Booth and Suttle-1 

67. Booth and Carnell-1 

68. Patnode and Wilcox-1 

69. Forbes and Anderson-1,3 

70. Emeleus and Miller-1 

71. Emeleus and Miller-2 

72. Forbes and Anderson-4 

73. Forbes and Andersoni3 

74. Forbes and Anderson-2 

75. Anderson-20 
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Table 25 

SPECIFIC REFERENCES 

Substance Type 
of Temperature M ACp 

Formula Description Process 

Ge Fusion 1,2 1,2 

GeO Sublimation 1 

Ge02 Transition 1 

GeH4 germane Transition 5 5 

Fusion 2,5,6 5 

Vaporization 5,8 5 

GesH^ digermane Fusion 2,9 

Vaporization 8 8 

GesHs trigermane Fusion 9 

Vaporization 9 9 

GeF4 Sublimation 10 10 

Fusion 2,10 

GeCl^ Fusion 2,7,11 

Vaporization 2,11,12,13,14 2,13,14 

GeHCl3 Fusion 15 

Vaporization 2,15 2,15 

GeF3Cl Fusion 11 

Vaporization 11 

GeF2Cl2 Fusion 11 

Vaporization 11 11 

GeFCls Fusion 11 

Vaporization 11 11 

GeBr4 Fusion 2,7,16 

Vaporization 2,16 2,16 

Gel4 Fusion 2,7 

GeS Fusion 3 

GeSe Fusion 17 

GeSe2 Fusion 17 

Ge( 0-13)4 tetramethylgerraane Fusion 2,7 

Vaporization 2,7 2,7 

Ge(C2H5)4 tetraethylgermane Fusion 2 

Vaporization 2 

GeHgOC2 dimethylgermanium oxide Fusion 18 

Vaporization 18 

GeH5F3C2 ethylqermaninm trifluoride Fusion 19 

Vaporization 19 

GeH3Cl3C methylgermanium trichloride Vaporization 20 

GgH^C12C2 dimethylgermanium 
dichloride 

Fusion 20 

Vaporization 20 

GeH^Cl3^2 ethylgerraanium trichloride Vaporization 19 
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Table 25 (Continued) 

SPECIFIC REFERENCES 

Substance 

Formula Description 

Type 

of 

Process 

Temperature M 

GeH^Br3C2 

GeH5l3C2 

GeH5SC2 

Ge04N4C4 

ethylgerraaniura tribromide 

ethylgermanium triiodide 

dimethylgermanium sulfide 

germanium tetraisocyanate 

Vaporization 

Fusion 

Vaporization 

Fusion 

Vaporization 

Fusion 

Vaporization 

19 

19 

19 

18 

18 

21 

21 21 

REFERENCES 

1. Kelley-21 

2. Dennls-2 

3. Dennis and Hulse-1 

4. Laubengayer and i.iorton-1 

5. Clusius and Faber-1,2 

6. Paneth, Rabinov/itsch, and Hakin-1 

V. Dennis and Hance-1 

8. Emeleus and Gardner-1 

9. Dennis, Corey, and i.loore-1 

10. Dennis and Laubengayer-1 

11. Booth and i.iorris-l 

12. Biltz, Sopper, and V/unnenberg-l 

13. Laubengayer and Tabein-1 

14. Nilson and Petterson-3 

15. Dennis, Orndorff, and Tabern-1 

16. Brewer and Dennis-1 

17. Ivanov-Emin-1 

13. Rochow-2 

19. Flood-2 

20. Rochow-1 

21. Forbes and Anderson-5 
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Table 26 

SPECIFIC REFERENCES 

Substance Type 
of Temperature Aff ACp 

Formula Descript ion Process 

Sn Transition 1,2,3,4,5 1,2,3,4,5 

Fusion 6,7 7 

Vaporization 8,9,10 

Sn02 Transition 11,12 11, 12 

SnH4 stannane Fusion 13 

Vaporization 13 13 

SnF4 Vaporization 14 

SnCl2 Fusion 15,16 15,16 

Vaporization 17,18 17,18 

SnCl4 Fusion 15,19,20,21,22 15,19 

Vaporization 20,22,23,24,25 23 

SnBr2 Fusion 15,16 15 

Vaporization 18 18 

SnBr4 Transition 21 

Fusion 7,15,16,21,22 7,15 

Vaporization 18,22 18 

SnClgBr Fusion 26 

SnCl2Br2 Fusion 26 

SnClBr3 Fusion 26 

Snl2 Fusion 27,28,29 

Vaporization 18,29 18 

Snl4 Fusion 27,29,30,31 30,31 31 

Vaporization 29,31 31 

SnS Fusion 32,33 

SnSe Fusion 33 

SnTe Fusion 33 

SnH^C methylstannane Vaporization 34 34 

SnHgC^ dimethylstannane Vaporization 34 34 

SnHjgCs trimethylstannane Vaporization 34 34 

301^2^2^4 tetramethylstannane Vaporization 34,35 34,35 

SnH24C5 ethyltriraethylstannane Vaporization 35 35 

n-propyItrimethy1stannane Vaporization 35 35 

SnFl2QCg tetraethylstannane Fusion 36 

Vaporization 37 

SnH3Cl3C methyltin trichloride Fusion 38 

SnHgCl2C2 dimethyltin dichloride Fusion 39 

SnHgClCg triraethytin chloride Fusion 40 

SnH^sClCg triethyltin chloride Fusion 41 

Vaporization 41 

SnH3Br3C methyltin tribromide Fusion 38,42 

SnHgBrgCj dimethyltin dibromide Fusion 38,39 
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Table 26 (Cont 

SPECIFIC REFERENCES 

inued) 

Substance Type 
of 

Process 
Temperature 

Formula Descript ion 
uLp 

SnHgBrC3 triraethyltin bromide Fusion 38 

SnHihBrC^ triraethyltin bromide Fusion 36 

Vaporization 36 

SnH3l3C methyltin triiodide Fusion 38,41 

SnH^l2C2 dimethyltin diiodide Fusion 38 

SnHgIC3 triraethyltin iodide Fusion 36 

Vaporization 38 

SnHisIC^ triethyltin iodide Fusion 36 

Vaporization 36 

REFERENCES 

21. Biltz and Jeep-1 

22. Bond and Beach-1 

23. Kelley-19 

24. Biltz, Sapper, and Wunnenberg-1 

25. Thorpe-1 

26. Besson-13 

27. van Klooster-6 

28. Krantossls-1 

29. Reinders and de Lange-1 

30. Todd and Parks-2 

31. Negishi-1 

32. Heike-2 

33. Biltz and Mechlenberg-1 

34. Finholt, Bond, Wilzbach and Schlesinger-l 

35. Bullard and Haussmann-1 

36. Gruttner and Krause-1 

37. Pfeiffer and Schraurmann-1 

38. Skinner and Sutton-1 

39. Kraus and Greer-1 

40. Kozeschkow-1 

41. Druce-1 

1. Werner-2 

2. Smits and deLeeuw-1 

3. Bronsted-7 

4. Cohen-5 

5. Meyer-2 

6. National Bureau of Standards-1 

7. Bichowsky and Rossini-1 

8. Greenwood-2,3,5,6 

9. Baur and Brunner-2 

10. Ruff and Bergdahl-1 

11. Lashchenko and Kompanski-1 

12. Lashohenko-1 

13. Paneth, Haken and Rabinowitsch-l 

14. Ruff, Plato, and Graf-1 

15. Kelley-21 

16. Kendall, Crittenden, and Miller-1 

17. Maier-1 

18. Fischer and Gewehr-2 

19. Latimer-2 

20. Biltz and Melnecke-1 
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Table 27 

FIC REFERENCES 

Substance Type 
of Temperature Aff ACp 

Formula Oescription Process 

Pb Fusion 1,2,3 1,2,3 

Vaporization 2,4,5,6,7 2,4,6.7 

PbO Transition 8,9 

Fusion 1,10,11 1 

Vaporization 4 4 

PbF2 Fusion 1,12,13,18 1 

Vaporization 4,14 4,14 

PbF4 Fusion 15 

PbCl2 Fusion 1,12,16,17,18, 1,16,17 
19,20,21,24 

Vaporization 2,4,14,22,23 2,4,14,22,23 

PbCl2"2PbO Fusion 21 

PbCl2‘4PbO Fusion 21 

PbFCl Fusion 13 

PbBr2 Fusion 1,2,13,16,25 1,2,13,16 

Vaporization 4,14,1,17,22,23 4,14,17,22, 
23 

PbBr2'2PbO Fusion 25 

PbBrF Fusion 13 

Pbl2 Fusion 1,2,26,27 1,2,26 

Vaporization 4,22,28 4,22,28 

PbS Sublimation 29 29 

Fusion 1,30 1 

PbS04 Transition 31 31 

Fusion 1 1 

PbS04'Pb0 Fusion 32 

PbS04*2Pb0 Fusion 32 

PbSe Fusion 33 

PbTe Fusion 34 

Pb(P03)2 Fusion 24 

Pb(P04)2 Fusion 12 

Pb*Pb3(P04)2 Fusion 18 

5Pb0“Pb3(P04)2 Fusion 18 

3Pb3(P04)2'PbF2 Fusion 12 

3Pb3(P04)2’PbCl2 Fusion 18 

Pb3(As04)2 Fusion 18 

5Pb0'Pb3(As04)2 Fusion 18 

3Pb3(As04)2-PbF2 Fusion 18 

3Pb3(As04)2'PbCl2 Fusion 18 

PbO** Sb203 Fusion 35 

2PbO'Bi203 Fusion 36 
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Table 27 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature 65 6Cp 

Formula Description 

2PbO-3Bi203 Fusion 36 

PbHj^2^4 tetramethyllead Fusion 37 

Vaporization 38 38 

PbHi4C5 ethyltriraethyllead Vaporization 39 39 

PbHieCfe diethyldimethyllead Vaporization 39 39 

PbHigCy triethylmethyllead Vaporization 39 39 

PbH2oC8 tetraethyllead Fusion 40 

Vaporization 41 41 

PbO'SiOg Fusion 10 

2Pb0'Si02 Fusion 10 

4Pb0-Si02 Transition 10 

3PbS-2SiS2 Fusion 30 

REFERENCES 

1. Kelley-21 

2. Bichowsky and Rossini-1 

3. Magnus and Oppenheimer-l 

4. Kelley-19 

5. Leitgebel-1 

6. Fischer-5 

7. Baur and Brunner-l 

8. Cohen and Addink-1 

9. Petersen-9 

10. Geller, Creamer, and Bunting-1 

11. Krakau-1 

12. Amadori-18 

13. Sandonnini-16 

14. von Wartenberg and Bosse-1 

15. von Wartenberg-11 

16. Weber-2 

17. Volmer-1 

18. Amadori-14 

19. Hackmeister-1 

20. Korreng-1 

21. Ruer-l 

22. Niwa-3 

23. Jahn-Held and Jellinek-3 

24. Carnelley-2 

25. Sandonnini-19 

26. Kelley-18 

27. Gerraann and Metz-1 

28. Jellinek and Rudut-2 

29. Schenck and Albers-l 

30. Giulio-1 

31. Hare-1 

32. Schenck and Raesback-3 

33. Pelabon-10 

34. Kimura-4 

35. Maier and Hincke-1 

36. Belladen-1 

37. Griittnar and Krause-2 

38. Tanaka and Nagai-1 

39. Calingaert, Beatty, and Neal-1 

40. Buckler and Norrish-1 

41. Thomson-1 
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Table 28 

SPECIFIC REFERENCES 

Substance Type 

of Temperature Aff tCp 

Formula Description Process 

Ga Transition 1 1 

Fusion 1,2,3,4,5 1.2 

Vaporization 6 6 

Ga 2^3 Fusion 7 

GaFs Vaporization 8,9 

GaCl2 Fusion 10 

Ga2Cl^ Sublimation 10,11 10,11 

Fusion 10,11 10,11 

Vaporization 10,11 10,11 

Fusion 12 

Vaporization 11,12 11 

GajI^ Fusion 12 

Vaporization 11,12 11 

GaS Fusion 13,14 

Ga 2^3 Fusion 13,14 

GaSe Fusion 13 

GaTe Fusion 13 

Ga^T ©2 Fusion 13 

GaCl^ * Fusion 15 

Fusion 15 

Galg-NHg Fusion 15 

GalCHglg Fusion 16,17 

Vaporization 17 17 

Ga () 3 Fusion 18 

Vaporization 18 18 

Ga( CHj)3.NH3 Fusion 17 

Ga(CH3)3'N(CH3)3 Fusion 16 16 

Vaporization 16 16 

Ga(CH3)3-N(C2H5)3 Sublimation 16 16 

Fusion 16 16 

Vaporization 16 16 

Ga(CH3)2C1'NH3 ^ Fusion 17 

Ga(CH3)2Cl'2NH3 Fusion 17 

REFERENCES 

1. Bridgman-9 7. von Wartenberg and Reusch-1 

2. Roth, Meyer, and Zeumer-1 8. Hannebohn and Klemm-1 

3. Roeser and Hoffman- 1 9. Einecke-1 

4. Richards and Boyer- -2 10. Laubengayer and Schirmer-1 

5. Boisboudran-1 11. Fischer and Jubermann-l 

6. Harteck-1 12. Klemm and Tilk-1 
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Table 28(Continued) 

SPECIFIC REFERENCES 

REFERENCES 

13. Klemm and Vogel-1 

14. Burke and Ortner-1 

15. Klemm, Tilk and Jakobi-1 

16. Wiberg, Johannsen and Stecher-l 

17. Kraus and Toonder-1 

18. Dennis-1 

881)115 0—51-69 
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Table 29 

SPECIFIC REFERENCES 

Substance Type 
of Temperature M tCp 

Formu1 a Descript ion Process 

In Fusion 1,2,3 1 

Vaporization 

InFg Fusion 5,6 

InCl Transition 7 

Fusion 7,8 

Vaporization 8,9 8, 9 

InCl2 Fusion 8,10 

Vaporization 8,9 8,9 

InClj Sublimation 8 8 

Fusion 7 

InBr Fusion 8 

Vaporization 8,9 8,9 

In3r2 Fusion 8 

Vaporization 8,9 8,9 

InBr3 Sublimation 8 8 

Fusion 7,8 

Ini Fusion 8,11 

Vaporization 8,9 8,9 

Inl3 Fusion 7 

InS Fusion 12,13 

In^S Fusion 13 

Fusion 12,13 

InSe Fusion 12 

In2Se3 Fusion 12 

InTe Fusion 12 

InjTeg Fusion 12 

In(CH3)3 Sublimation 14 14 

Fusion 14 14 

Vaporization 
_ 

14 14 

REFERENCES 

1. Roth, Meyer, and Zeumer-I 11. Thiel and Koelsch-1 

2. Henry and Bradwick-1 12. Klemm and Vogel-1 

3. Thiel-2 13. Thill and Luckman-1 

4. Anderson-23 14. Laubengayer and Gillraan -1 

5. Einecke-l 

6. Hannebohn and Klemm- -1 

7. Kleram-2 

8. Robert-1 

9. Robert and Wherli-1 

10. Aiken, Haley, and Terry-1 
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Table 30 

SPECIFIC REFERENCES 

Substance Type 
of Temperature M tCp 

Formul a Descript Ion Process 

T1 Transition 1,2,3,4,5,6 1,2,5 

Fusion 4,5,6,7,8,9 5,7 5 

Vaporization 10,11,12,13 11,12,13 

TI2O Fusion 14 

Vaporization 15 

TI2O3 Fusion 16 

TIF Fusion 17 

Vaporization 17 

TIF3 Fusion 18,19 

TlCl Sublimation 20,21 20,21 

Fusion 22,23,24,25,26, 22,27 
27 

Vaporization 20 20 

11013-4H2O Fusion 28 

110104 Transition 29,30 

Fusion 31 

TlBr Sublimation 20,21,32 20,21,32 

Fusion 22 22 

Vaporization 20,21 20,21 

TII Transition 33,34,35 

Sublimation 20 20 

Fusion 20,21,32 20,21,32 

Vaporization 20 20 

TI2S Fusion 36,37,38 38 

TI2S3 Fusion 39 

TI2S5 Fusion 39 

TI2SO4 Fusion 23,38 38 

Tl2Se Fusion 36 

Tl2Se3 Transition 40 

Tl2Te3 Fusion 41 

TINO2 Fusion 42 

TINO3 Transition 43,44 43,44 

Fusion 33,38,43,45,46 38 

Vaporization 47 

TIPO3 Fusion 48 

TIH2PO2 Fusion 42 

TIH2PO3 Fusion 49 

TIH2PO4 Fusion 48 

TIASS2 Fusion 37 

1136x5 Fusion 50 

(TlCl)3-BiOl3 Fusion 51 

TI2O03 Transition 
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Substance Type 

of 

Process 

Temperature bCp 
Formula Descript ion 

TI2C03 Fusion 23,38 38 

T1(C2Hp,)3 Fusion 53 

TICHO2 thallous formate Fusion 54 

TIC2H3O2 thallous acetate Fusion 54 

TIC2F3O2 thallous trifluoroacetate Fusion 55 

Vaporization 55 

T12C03-T1N03 Fusion 46 

Tl2C03'2TlN03 Fusion 46 

TlCl-SnCl2 Fusion 56 

STlCl'SnClj Fusion 56 

TlCl-2PbCl2 Fusion 56 

3TlCl'PbCl2 Fusion 56 

REFERENCES 

Table 30 (Continued) 

SPECIFIC REFERENCES 

1. Brldgman-9 

2. Roth, Meyer, and Zeumer-1,2 

3. Valentiner-2 

4. Richards and Smyth-1 

5. Roth, Meyer, and Zeumer-2 

6. Grube and Schmidt-1 

7. Umino-5 

8. Endo-1 

9. Pelabon-8 

10. von Leitgebel-1 

11. Fischer-6 

12. Coleman and Egerton-l 

13. Brewer et al-1 

14. Hedvall, Carping, Linderkrantz, and Nelson-1 

15. Mott-1 

16. Duncan-2 

17. Hayek-1 

18. Einecke-1 

19. Hannebohn and Klemm-1 

20. von Wartenberg and Bosse-1 

21. Volmer-1 

22. Goodwin and Kalmus-1 

23. Carnelley-2 

24. Monkemeyer-l 

25. Sandonnini-12,14 

26. Hachmeister-1 

27. Roos-1 

28. Thomas-6 

29. Vorlander and Kaascht-1 

30. Hermann and Ilge-1 

31. Camelley and O'Shea-1 

32. Niwa-3 

33. van Eyk-2 

34. Phipps and Partridge-1 

35. Grunez-l 

36. Pelabon-9 

37. Canneri and Fernandez-1 

38. Kelley-21 

39. Iskoldskii-1 

40. Hurakami-l 

41. Chickashige-3 

42. Ferrari and Colla-3 

43. Briscoe, Evans, and Robinson-1 

44. Bridgman-12 

45. Thomas-7 

46. Broun-1 

47. Lorenz and Herz-1 

48. Curti-1 

49. Amat-1 

50. Kurnakov and Zemczuzny-l 

51. Scarpa-1 

52. Vorlander, Hollatz, and Fischer-1 

53. Rochow and Dennis-1 

54. Walter-1 

55. Swarts-4 

56. Korreng-1 
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Table 31 

SPECIFIC REFERENCES 

Substance Type 
of Temperature M bCp 

Formula Descript ion Process 

Zn Fusion 1,2,3,4 1,2,3 

Vaporization 2,5,6 2,5,6 

ZnO Fusion 7 

ZnF2 Fusion 8 

Vaporization 9 9 

ZnCl2 Fusion 10,11,12,13 12,13 

Vaporization 12,13 12,13 

ZnCl2-l 1/2 H2O Fusion 14 

ZnCl2-2H2O Fusion 14 

ZnCl2*2 1/2 H2O Fusion 14 

ZnCl2*3H20 Fusion 14 

ZnBr2 Sublimation 13 13 

Fusion 14,15 

Vaporization 17 

ZnBr2'2H20 Fusion 14 

ZnBr2* 3H20 Fusion 14 

Znl2 Sublimation 13 13 

Fusion 14,15,18 

Znl2*2H20 Fusion 14 

ZnS Sublimation 19 19 

Transition 20 

ZnTe Fusion 21 

Zn{NO3)2'^2^ Fusion 22 

Zn(N03)2*2H20 Fusion 22 

Zn(N03)2'4H2O Fusion 22 

Zn(N03)2'6H20 Fusion 22 

2ZnCl2'NH4Cl Fusion 23 

ZnAS2 Fusion 24 

ZnSb Fusion 25 

Zn2Sb2 Fusion 25,26,27 26 

Zn(CH3)2 Vaporization 28 28 

Zn(C2H5)2 Vaporization 28 28 

ZnBr2-2CH30H Fusion 29 

ZnS103 Fusion 30 

Zn2SiO^ Fusion 7 

2TlCl-ZnCl2 Fusion 11 

TlCl'2ZnCl2 Fusion 11 
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Table 31 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Kelley-21 

2. Bichowsky and Rossini-1 

3. Coleman and Egerton-l 

4. National Bureau of Standards-1 

5. Kelley-19 

6. Baur and Brunner-1 

7. Bunting-1 

8. Puschin jind Baskow-1 

9. Ruff and Boucher-1 

10. Sandonnini-10 

11. Korreng-1 

12. Tarasenkov and Skulkova-1 

13. Niwa-3 

14. Dietz-1 

15. Carnelley-2 

16. Graetz-l 

17. Meyer and Freyer-1 

18. Hampe-1 

19. Veselovskii-1 

20. Allen and Crenshaw-2 

21. Kobayashi-4 

22. Ewing, McGovern, and Mathews-1 

23. Hachmeister-1 

24. Heike-1 

25. Monketneyer-2 

26. Dewitt and Seltz-1 

27. Zemczuzny-3 

28. Thompson and Linnett-2 

29. Menschutkln-5 

30. Stein-3 
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Table 32 

SPECIFIC REFERENCES 

Substance Type 

Temperature M bCp 

Formul a Descript ion Process 

Cd Sublimation 1,2,3,4,5,6,7,8, 
9,10,11,12,13,14, 
15,16,17,18,19, 
20 

1 

Fusion 1,2,3,4,5,6,7,8, 
9,10,11,12,13,14, 
15,16,17,18,19, 
20 

1,6,7,17,18, 
19,20 

Vaporization 1,4,9,11,21,22, 
23,24,25,26,27, 
28,29,30,31,32, 
33 

1,9,24,26,27, 
28,29,30,31, 
32,33 

CdO Sublimation 1,34,35 1,34,35 

CdF2 Fusion 1,36,37 1 

Vaporization 38 38 

CdCl2 Sublimation 39,40,41,42 39,40,41,42 

Fusion 1,43,44,45,46, 
47,48,49,50,51, 
52,53,54,55 

1,54 

Vaporization 39,40,41,42,46, 
54 

39,40,41,42 

CdBr2 Sublimation 42 42 

Fusion 1,45,54,55 1,54 

Vaporization 54 

Cdl2 Sublimation 37,42,44,45,51, 
52 

42,44 

Fusion 37,42,44,45,51, 
52 

42,44 

CdS Sublimation 57,58,59 58,59 

CdSO^ Fusion 51 

CdTe Fusion 60 

Cd(N03)2*4H20 Fusion 61,62 61 

2CdCl2'NH4Cl Fusion 46 

CdSb Fusion 63 63 

Cd2Sb2 Fusion 15,14 

Cd(HC00)2*3NH3 cadmium formate triammine Fusion 64 

CdSi03 Fusion 65 

TlCl*CdCl2 Fusion 48,50 

REFERENCES 

1. Kelley-19 7. Wiist y Meuthen^ and Durrer-1 

2. Day and Sosraan-1,2, 3 8. Holborn and Henning-1 

3. Roeser and Wensel-3 9. Egerton and Raleigh-1 

4. Egerton-1 

5. Kobayashi-3 

6. Samson and Himmelstjerna-l 

10. Johnston and Adams-2 

11. Mott-1 

12. Endo-1 
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Table 32 (Continued) 

SPECIFIC REFERENCES 

13. Neville and Heycock-1 55. Hampe-1 

14. Kurnakov and £onstantlnoT-2 56. Schmidt and Walter-1 

15. Treitschke-1 57. Biltz-3 

16. Hedger and Terrey-1 58. Veselovskii-1 

17. Umino-3 59. Pogorelyi-l 

18. Person-1 60. Kobayashi-3 

19. Richards-1 61. Riesenfeld and Milchsack-2 

20. Roos-2 62. Hasselblatt-1 

21. von Leitgebel-1 63. Kubaschewski-1 

22. Kordes and Raoz-l 64. Grossmann and Jaeger-1 

23. Braune-1 65. Klooster-3 

24. Richnow-1 

25. Heycock and Lamplough-1 

26. Maier-4 

27. Jenkins-3 

28. Barus-1,2 

29. Ruff and Bergdahl-1 

30. Fogler and Rodebush-1 

31. Bennewitz-1 

32. Weber-2 

33. Wehnelt and UuBcellanii-1 

34. Hincke-2 

35. Feiser-1 

36. Puschin and Baskow-1 

37. Camel ley-2 

38. Ruff and Boucher-1 

39. Maier-1 

40. Tarasenkov and SkuJJcova-1 

41. Tarasenkov and Kazknyakov-1 

42. Niwa-3 

43. Menge-1 

44. Bergman-2 

45. Hermann-2 

46. Hachraeister-1 

47. Sandonnini and Scarpa-l 

48. Sandonnini-12 

49. Aton-2 

50. Korreng-1 

51. Ruff and Plato-1 

52. Etard-1 

53. Helfenstein-1 

54. Weber-2 
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Table 33 . 

SPECIFIC REFERENCES 

Substance Type 
M 

Formu! a Description Process 

Hg Sublimation 1,2,3,4,5 1,2,3,5 

Fusion 1,2,3,4 1,2,3 

Vaporization 5,7,8 5 

HgF2 Sublimation 9 9 

Fusion 9 

HgCl2 Sublimation 1,10,11,12,13 1 

Fusion 1,10,11,12,13 1 

Vaporization 5,13,14 5 

HgBr2 Sublimation 5,11,13,15 3,5 

Fusion 5,11,13,15 5 

Vaporization 3,5,13,14 3,5 

Hglj Transition 1,3,16,17,18,19 1.3 

Sublimation 1,13,20 1 

Fusion 1,13,20 1 

Vaporization 5,13 5 

HgS Transition 3,21,22,23 3,21,22 

Hgl2'2N2H5l*H20 Fusion 24 

Hg(CH3)2 Vaporization 25,26 25,26 

Hg(C2H5)2 Vaporization 25 25 

Hg2Tl Fusion 27 

HgCl2iTICl Fusion 28 

HgCl2*2TlN03 Fusion 13 

REFERENCES 

1. Kelley-21 15. Kendall, Crittenden, and ftlller-l 

2. Roeser and Wensel- 3 16. Smits-3 

3. Bichowsky and Rossini-1 17. Grenez-2 

4. Endo-1 18. Bridgman-11 

5. Kelley-19 19. Shibata and Miwa-1 

6. Kordes and Raoz-1 20. Smits-1 

7. Beattie, Blaisdell and Kaminsky-1 21. Kapustinskii and Chentzova-1 

8. Heycock and Lamplough-1 22. Treadwell and Schaufelberger-1 

9. Ruff and Bahlan-1 23. Rinse-3 

10. Jonker-1 24. Ferratine-1 

11. Carnelley-2 25. Thompson-2 

12. Sandonnini-10,12 26. Ratman-2 

13. Bergman-1 27. Kurnakov and Puschin-1 

14. Carnelley and Wiiiiame-2 28. Sandonnini-12 
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Table 34 

SPECI FIC REFERENCES 

Substance Type 

Temperature M bCp 

Formula Descript ion Process 

CU Fusion 1,2,3,4,5,6,7,8, 
9,10 

1,2,3 

Vaporization 11 11 

CU20 Fusion 1,12,13,14,15 1,12 

CuCl Fusion 1,16 1 

CuBr F Sion 17 

Cul Fusion 16 

Cul2 Transition 1 

CU2S Transition 1 1 

Fusion 1 1 

CUSO4•5H20 Transition 19 

Cu2Se Transition 1 1 1 

Fusion 20 

Cu2Te Fusion 21 

Cu^Teg Transition 21 

Fusion 21 

Cu(N03) 2'6H2O Fusion 22 

CUgP Fusion 23 

Cu gAS Fusion 6 

Cu Fusion 6 

CUgSb Fusion 24,25 

Cu 2 Fusion 26 

CuCN Fusion 1 

Cu(CH3COO)2'2NH3 cupric acetate diararaine Fusion 27 

Cu(CH2C1O0O) 2*2NH3 cupric chloroacetate 
diararaine 

Fusion 27 

CuCCClgCOO)2'^NH3 cupric trichloroacetate 
pentaramine 

Fusion 27 

CuBr4(CH2NH3)2 ethylenediararaonium 
cupric bromide 

Fusion 27 

(C2H5)3PO-CuCl2 triethylphosphine oxide 
cupric chloride 

Fusion 28 

Cu^Si Fusion 29 

4CuS*SiS2 Fusion 30 

Cu 2^^ Fusion 31 

Cu 2Cd 2 Fusion 32 
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Table 34 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Kelley-21 

2. Bichowsky and Rossini-1 

3. Wust, Ueuthen, and Durrer-l 

4. Waidner and Burgess-2 

5. Roeser and Wensel-3 

6. Friedrich-4 

7. Murakami and Shibata-1 

8. Day and Sosman-1 

9. Endo-1 

10. Glebelhausen-1 

11. Kelley-19 

12. Randall, Nielsen, and West-1 

13. von Wartenberg, Reusch, and Saran-1 

14. von Wartenberg and Reusch-1 

15. Truthe-2 

16. von Wartenberg and Bosse-1 

17. Brewer-1 

18. lidnkemeyer-l 

19. Jaffray-1 

20. Friedrich and Leroux-1 

21. Chikashige-2 

22. Riesenfeld and Milchsack-2 

23. Heyn and Bauer-1 

24. Schubel-1 

25. Carpenter-1 

26. Murakami and Shibata-1 

27. Grossmann and Jager-1 

28. Pickard and Kenyon-1 

29. Arrhenius and Westgren-1 

30. Giulio-1 

31. Weibke-1 

32. Kubaschewski-1 
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Table 35 

SPECIFIC REFERENCES 

Substance Type 
of Temperature iff iCp 

Formula Description Process 

Ag Fusion 1,2 1 

Vaporization 3 3 

AgF Fusion 4 

AgCl Fusion 1,5,6,7,8 1,5 

Vaporization 9,10 9,10 

AgClOg Fusion 11 

AgBr Transition 12 

Fusion 1,13,14 1 

Vaporization 15 15 

Agl Transition 8,16,17,18 16,17,18 

Fusion 1,19 1 

Vaporization 3 3 

AgsHglO^ Transition 20,21 20 

Ag2S Transition 22,23,24 23 

Fusion 1,22 1 

Ag2S04 Transition 25,26 25 

Fusion 1,27,28 1 

Ag2S04•H2SO4 Transition 29 

Ag2Se Transition 25 25 

AgTe Transition 30 

Ag2Te Transition 30,31 

Fusion 30,32,34 

Ag3Te2 Transition 32 

AgN03 Transition 25 25 25 

Fusion 1,34 1 1 

AgPO^ Fusion 13 

Ag3P04 Fusion 13 

A94P2O7 Fusion 13 

Ag2S*As2S3 Fusion 22 

3Ag2S*AS2S3 Fusion 22 

A92S*Sb2S3 Fusion 22 

2Ag2S* Sb2S3 Fusion 22 

3Ag2S*Sb2S3 Fusion 22 

AgCN Fusion 1 1 

Ag2Hgl4 Transition 35 35 

AgN03*Hgl2 Transition 11 

2AgN03*Hgl2 Fusion 11 

Ag3Cu2 Fusion 36 
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Table 35 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Kelley-21 

2. Stimson-1 

3. Kelley-19 

4. Moisson-3 

5. Bichowsky and Rossini-1 

6, Sandonnini-3,4,14 

7. Menge-1 

8. Udnkemeyer-1 

9. von Wartenberg and Bosse-1 

10. Taraeenkov and Kozhnyakov-1 

11. Bergman-2 

12. Stalzenberg and Huth-1 

13. Oarnelley-2 

14. Goodwin and Kalmus-1 

15. Brewer et al-1 

16. Kelley-25 

17. Cohen and Joss-1 

18. Mallard and LeChatelier-1 

19. Germann and Metz-1 

20. Stephenson and Adanis-2 

21. Stephenson-2 

22. Jaeger and van Klooster-2 
\J 

23. Kapustinskii and Veselovskii-2 

24. Sandonnini-9 

25. Kelley-18 

26. Nacken-1 

27. Hofmann and Wanjukaw-2 

28. Marchal-5 

29. Kendall and Davidson-3 

30. Fellini and Quercigh-1 

31. Pellini-1 

32. Kracek and Keanda'^X 

33. Chikashige and Saito-1 

34. Scarpa-2 

35. Ketelaar-1 

36. Waidner and Burgess-2 
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Table 36 

SPECIFIC REFERENCES 

Substance 

Formula Description 

Type 
of 

Process 
Temperature ^ Aff tCr, 

Au 

AuTe2 

AuSb2 

Au2Bi 

AuSn 

AuGa 

AuGa2 

AuZn 

AuCd 

Fusion 1,2,3,4,5,6,7,8 

Vaporization 9,10,11,12,13,14 

Fusion 15 

Transition 1,16 

Fusion 17 

Fusion 18,19 

Fusion 20 

Fusion 20 

Fusion 18 

Fusion 18 

1,2,7 

9,10,11,12, 
13,14 

1,16 

9,10,11,12 

18 

18 

18 

18 

REFERENCES 

1. Kelley-19 

2. Wust, Meuthen, and Diirrer-l 

3. Day and Sosinan-l 

4. Roeser and Wensel-3 

5. Day and Holborn-1 

6. Day and Clement-1 

7. Uraino-3 

8. Stirason-1 

9. Ruff and Bergdahl-1 

10. Baur and Brunner-l 

11. Ruff and Konschak-1 

12. Harteck-1 

13. Tiede and Birnbauer-1 

14. von Wartenberg-5 

15. Fellini and Quercigh-2 

16. Bottema and Jaeger-1 

17. Jurriaanse-1 

18. Kubaschewski-2 

19. Vogel-1 

20. Weibke and Hasse-1 
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Table 37 

SPECIFIC REFERENCES 

Substance Type 
of 

Process 
Temperature Aff tCp 

Formula Description 

pt Fusion 1,2,3,4,5,6,7,8 1 

Vaporization 9,10 

PtTej Fusion 11 

PtSb Transition 12 

PtSb2 Fusion 12 

PtClg’CO Fusion 13,14 

PtClj"2CO Fusion 13,14 

PtCl4-3C0 Fusion 13,14 

PtBr2-C0 Fusion 14 

PtIg-CO Fusion 15 

PtSi Fusion 16 

Pt2Si Transition 16 

Fusion 16 

REFERENCES 

15. Mylius and Foerster-1 

16. Woronow-1 

1. Brewer-1 

2. Stimson-1 

3. Wensel, Roeser, Barbrow and Caldwell-1 

4. Roeser and Wensel-3 

5. Henning and Wensel-1 

6. Roeser, Caldwell and Wensel-1 

7. Day and Sosman-1 

8. Waidner and Burgess-1 

9. Mott-1 

10. Carter-1 

11. Thomassen-1 

12. Nemilow and Woronow-1 

13. Schutzenberger-1 

14. Pulllnger-l 
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Table 38 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature iff 
Formul a Descript Ion 

Ir Fusion 1 

Vaporization 2 

Vaporization 3 3 

Ir2Cl5'4(C2H5)2S Fusion 4 

REFERENCES 

1. Henning and Wensel-1 

2. Mott-1 

3. Ruff and Fisher-l 

4. Ray and Adikari-l 

Table 39 

Os Fusion 1 

Vaporization 1,2 

OsO^ Fusion 3,4 3,4 

Vaporization 5 5 

OsFfe Vaporization 6 

OsFs Fusion 6 

Vaporization 6 6 

Os(CO)3Cl2 Fusion 7 

REFERENCES 

1. Mott-1 

2. Richardson-6 

3. von Wartenberg-1 

4. Ogawa-3 

5. Kelley-19 

6. Ruff and Tschirch-l 

7. Manchot and £onig-l 

acn 
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National Bureau of Standards 
SERIES II 

Washington, D.C. 

Table 40 

SPECIFIC REFERENCES 

Substance Type 

of Temperature Aff 

Formul a Description Process 

Re Fusion 1,2 

ReOs Fusion 3 

Re04 Fusion 4 

Fusion 4,5,6,7 5,7 

Vaporization 5,7 5,7 

ReF^ Fusion 8 

ReFg Fusion 9 9 

Vaporization 9 9 

ReOF4 Sublimation 8 8 

Fusion 8 8 

ReOjCl Fusion 10 

Vaporization 10 

Re02Cl2 Fusion 11 

ReOCl4 Fusion 10 

TlRe04 Fusion 12 

AgRe04 Fusion 12 

REFERENCES 

1. Becker and Moers-1 

2. Agte, Alterthura, Becker, Heyne, and Moers-1 

3. Noddack-2 

4. Moddack-l 

5. Kelley-19 

6. Biltz and Lehrer-l 

7. Ogawa-4 

8. Ruff and Ewasnik-2 

9. Ruff and Kwasnik-3 

10. Brike and Ziegler-1 

11. Briscoe, Robinson and Rudge-1 

12. Vdrlander and Dalichow-1 

_I 
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National Bureau of Standards Washington, D.C. 

Table 41 

SPECIFIC REFERENCES 

Substance Type 
of 

Process 
Temperature bCp 

Formul a Description 

Pd Fusion 1,2,3,4,5,6,7, 1.2 
8,9,l6,il 

Vaporization 12,13,14 

PdCl2 Fusion 15 15 

PdS Fusion 16 

PdSb Fusion 17 

PdgSb Transition 10,17,18 10,18 

Fusion 17 

REFERENCES 

1. Violle-2 12. Carter-1 

2. Kelley-19 13. Mott-1 

3. Schofield-2 14. Richardson-1 

4. Stimson-1 15. Puche-1 

5. Fairchild, Hoover and Peters-1 16. Weibke, Laar and Meisel-1 

6. Weibke, Laar and Meisel-1 17. Sander-1 

7. Roeser and Wensel-1 18. Poppema-1 

8. Day and Sosman-l 

9. Waidner and Buxgess-l 

10. Jaeger and Poppema-1 

11. Holborn and Valentiner-1 

Table 42 

Rh Fusion 

Vaporization 

1,2,3 

4,5 

REFERENCES 

1. Roeser and Wensel-2 

2. von Wartenberg-4 

3. Mendenhall and Ingersoll-1 

4. Mott-1 

5. Richardson-l 
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Table 43 

SPECIFIC REFERENCES 

Substance 

Formula Description 

Type 

of 

Process 

Temperature 

Ru 

RuOh 

RuFc 

Ru(C0)5 

Transition 

Fusion 

Vaporization 

Fusion 

Fusion 

Vaporization 

Fusion 

1,2 

3 

4 

5,6,7 

8 

8 

9 

1.2 

REFERENCES 

1. Kelley-19 

2. Jaeger-2 

3. Meyer-1 

4. Mott-1 

6. Krauss-l 

6. Debray and Joly-1 

7. Mylius and Dietz-2 

8. Ruff and Vidie-1 

9. Manchot and Manchot-1 
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SERIES II 
National Bureau of Standards Washington* D.C. 

Table 45 

SPECIFIC REFERENCES 

Substance Type 
of Temperature Aff tCp 

Formula Description Process 

Ni Transition 1,2,3,4,5,6 1.2 1,2 

Fusion 1,2,7,8,9,10,11, 1,2,9,13 1,2 
12, i3 

Vaporization 15,16,17 14,15,16 

NiO Sublimation 18,19,20,21,22 18 

Fusion 18,19,20,21,22 

NiCl2 Sublimation 16,23 16 

Fusion 23 

NiBr2 Fusion 23 

Nil2 Fusion 23 

NiS Fusion 24 

Ni2S Fusion 25,26 25 

Ni3S2 Fusion 25,26,27 25 

NiS04'6H20 Transition 28 

Ni(N03]^*6H20 Fusion 29 

Ni(NO3)2'6NH3 Transition 30 30 

Ni2P Fusion 31 

Ni5P2 Fusion 31 

NiSb Fusion 32 

Ni5Sb2 Fusion 32 

Ni(C0)4 Fusion 33,34 

Vaporization 16 1,16 

Ni(SCN)4-C,H4(NH,,)2 nickel ethylenediammonium Fusion 35 
thiocyanate 

NiSi Fusion 36 

Ni2Si Fusion 36 

NiZn3 Fusion 37,38,39 

REFERENCES 

1. Bichowsky and Rossini-1 15. Brewer et al.-l 

2, Kelley-18 16. Kelley-19 

3. Giebelhaueen-l 17, Ruff and Bormann-1 

4, Steinwehr and Schulze-3 18. Johnston and Marshall-1 

5. Umino-4 19. von Wartenberg and Prophet-1 

6. Wu'st, Meuthen, and Diirrer-l 20. von Wartenberg and Gurre-1 

7. Wensel and Roeser-1 21. Merica and Waltenberg-1 

8. Van Dusen and Dahl-1 22. von Wartenberg, Reusch, and Saran-1 

9. White-2 23. Fischer and Gewehr-1 

10. Burgess and Waltenberg-1 24. Biltz-17 

11. Day and Sosman-1 25. Kelley-21 

12, Stimson-1 26. Friedrich-7 

13, Umino-3 27. Borneraann-1 

14. Calculated 28. Benrath and Thieman-1 

1104 



SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washington, D.C. 

Table 45(Continued) 

SPECIFIC REFERENCES 

29. Riesenfeld and Milchsack-2 

SO. Long and Toettcher-l 

31. Konstantinov-1 

32. Lessev-1 

33. Laird-1 

34. Mond, Hirtz, and Cowap-2 

35. Grossmann and Schuck-1 

36. Guertler and Tammann-2 

37. Tamaru-2 

38. Tafel-3 

39. Tamaru and Osawa-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washington, DX. 

Table 46 

SPECIFIC REFERENCES 

Substance 

Formula Description 

Type 

of 

Process 

Temperature 

Transition 1,2,3,4 1, 

Fusion 5,6,7,8 5 

Vaporization 9,10 

Fusion 11,12,13,14,15 

Fusion 5,16,17,18 5 

Vaporization 19,20 19 

Fusion 21 

Fusion 22,29 

Fusion 15 

Fusion 23 

Fusion 23,24 24 

Transition 25 25 

Fusion 26 

Fusion 8 

Fusion 27 

Fusion 8 

Fusion 8 

Fusion 8 

Fusion 8 

Fusion 8,28 

ACn 

CoO 

Cod'" 

CoBr2 

C0I2 

CoS 

Co(N03)2*3H20 

Co(N03)2*6H20 

Col3*6NH3 

CO2P 

CoSb 

Co(SCN)i^-C2Hi^(HHjJ2 

CoSi 

CoSi2 

CoSi3 

COoSi 

cobalt ethylenediammonium 
thiocyanate 

REFERENCES 

1. Umino-4 17. Ferrari and Inganni-1,2 

2. Wust, Meuthen, and Durrer-1 18. Ferrari and Colla-1 

3. Steinwehr and Schulze-1 19. Kelley-19 

4. Bichowsky and Rosslni-1 20. Maier-1 

5. Kelley-21 21. Ferrari and Giorgi-1 

6. Van Dusen and Dahl-1 22. Ferrari and Giorgi-2 

7. Copaux-2 23. Funk-1 

8. LewkonJa-1 24. Riesenfeld and Mllchsaoh-1 

9. Richardson-6 25. Ziegler-1 

10. Ruff and Keilig-1 26. Zeraczuzny and Schipelen-1 

11. von Wartenbergj Reusch, and Saran-1 27. Grossmann and Schtick-l 

12. von Wartenberg and Prophet-1 28. Zemczuzny and Belynsky-1 

13. von Wartenberg and Reusch-2 29. Birk and Biltz-1 

14. von Wartenberg and Gurre-1 

15. Klemm-1 

16. Ferrari, Celeri and Glorgl-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards _ __Washington, D.C. 

Table 47 

SPECIFIC REFERENCES 

Substance Type 

of Temperature Aff ACp 

Formula Description Process 

Fe Transition 1,2,3,4,5,6 1,2,3,4,5,6 

Sublimation 1,5,7 1,5,7 

Fusion 1,8,9,10,11,12, 1,8 
13 

Vaporization 5,7,14 5,7,14 

wiistite Fusion 9 9 

Fe203 Transition 15,16 

Fusion 17 17 

FeF2 Fusion 18 18 

FeCl2 Fusion 19,20,21,22 

Vaporization 7 7 

FeClg Sublimation 7,23,24,25 7,23,24,25 

Fusion 8,26 8 8 

Vaporization 7 7 

FeCl3*2H20 Fusion 27 

FeCl3-2 1/2 H2O Fusion 27 

FeCl3-3 1/2 H2O Fusion 27 

FeCl3*6H20 Fusion 27 

FeCl3*HCl-2H20 Fusion 27 

FeCl3*HCl*4H20 Fusion 27 

FeCl3*HCl*6H20 Fusion 27 

FeBr2 Fusion 28 

Fel2 Fusion 29 

Fel2-4H20 Fusion 30 

Fel2*9H20 Fusion 30 

FeS Transition 6,31,32 6 6 

FeS04’7H20 Fusion 33 

Fe(NO3)2* 6H2O Fusion 34,35 

F e(NO3)3•9H2O Fusion 36 

FeCl3*NH4Cl Fusion 26 

NH4Fe(S04)2*12H20 Fusion 37 

Fe2P Fusion 38 

Fe203'P205 Fusion 39 

FeAs Fusion 40 

Fe2As Fusion 40 

Fe3Sb2 Fusion 41 

Fe(CO)5 Fusion 42,43,44,45 42,44 

Vaporization 45,46,47 45,46,47 

Fe(CO)4H2 Fusion 48 

Vaporization 48 48 

Fe(CO)2(NO)2 Sublimation 49 49 

Fusion 49 49 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washington, D.C. 

Table 47 (Continued) 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature M 

Formal a Description 

Fe(CO)2(NO)2 Vaporization 49 49 

FeCl3*CH3NH3Cl methylammonium ferric Fusion 
chloride 

FeCl-^*(CH,)oNHoCl dimethylatnmionium ferric Fusion 50 
chloride 

FeCl*^ ethylammonium ferric Fusion 50 
chloride 

FeSi Fusion 38,51 

Fe0'Si02 FeSi03 Fusion 52 

2Fe0-Si02 Fe2Si04 Fusion 52 

4Fe0-3Si02 Fe4Si30xo Fusion 52 

Fe203'PbO Fusion 53 

FeGa2 Fusion 54 

FeCl3'2TlCl Fusion 55 

Fe(S04)2Tl'12H20 Fusion 37 

F€2^3*2nO Fusion 53 

F e 2O3•CdO Fusion 53 

Fe2^3*CuO Fusion 53 

2FeCl3*CuCl2 Fusion 56 

Fe203*Ni03 Fusion 53 

2FeS*Ni2S Fusion 57 

Fe203*CoO Fusion 53 

REFERENCES 

1. Cleaves and Thompson-1 11. Tritton and Haneen-l 

2. Awbery and Griffiths-1 12. Burgess-2 

3. Loebe and Becker-1 13. Burgess and von Waltenberg-1,3 

4. Stelnwehr and Schul2e-2,7 14. Leitgebel-1 

5. Bichowsky and Rossini-1 15. Endo-5 

6. Kelley-18 16. Kohlmeyer-1 

7. Kelley-19 17. Darken and Gurry-l 

8. Kelley-21 18. Daniien-2 

9. Chlpman and Marshall-l 19. Ferrari and Carugatl-1 

10. Roeser and Wensel-4 20. Moore-4 
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SELECTED VALUES OF CHEMICAL THEBMODYNAMIC PROPERTIES 

SERIES II 
Washington, D.C. 

Table 47 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

21. Ferrari and Colla-2 

22. Ferrari and Inganni-2 

23. Johnstone, Weingartner, and Wensche-1 

24. Jellinek and Koop-1 

25. Sano-12 

26. Hachmeister-1 

27. Roozeboom-10 

28. Ferrari and Giorgi-l 

29. Fischer and Gewehr-1 

30. Volkman-1 

31. Haraldsen-2 

32. Loebe and Becker-1 

33. Tilden-2 

34. Dietz, Funk, von Wroohom, and Uylius-l 

35. Funk-1 

36. Grinakowski-l 

37. Locke-1 

38. Hummitzach and Sauerwold-l 

39. Wentrup-1 

40. Friedrich-l 

41. Kurnakov and Konstantlnov-S 

42. Lucas and Neukirch-1 

43. Mond, Hertz and Cowap-1,2 

44. Mittasch-1 

45. Dewar and Jones-1 

46. Trautz and Badstevibner-l 

47. Eyber-1 

48. Hieber and Vetter-l 

49. Anderson-22 

50. Remy and Rothe-1 

51. Haughton and Becker-l 

52. Wejnarth-1 

53. von Arkel, Verwey, and von Brugger-l 

54. Klenun and Vogel-1 

55. Scarpa-1 

56. Herrmann-2 

57. BorneiBan-2 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

SERIES II 
National Bureau of Standards Washington, D.C. 

Table 48 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature Aff ACp 

Formula Description 

Mn Transition 1,2,3,4,5,6 1,2,3 

Fusion 1,2,3,7 1 

Vaporization 1,8,9,10,11 1,10 

MnO Fusion 12 

^2^3 Transition 13 

Mn304 Transition 14 14 

Fusion 15,16,17 

MnF2 Fusion 18 

MnCl2 Fusion 19,20,21,22,23, 19 
24 

Vaporization 25 25 

MnBr2 Fusion 26,27 

Mnl2 Fusion 28 

MnS Fusion 29 

MnSO^ Fusion 30,31 

Mn(N03)2’3H20 Fusion 32,33 32 

Mn{N03)2’4H20 Fusion 34 

Mn(N03)2-6H20 Fusion 33,34,35,36 35 

Mn5P2 Fusion 37 

Mn2Sb Fusion 38 

Mn3C Transition 39 39 

Mn(SCN)2’ manganese ethylenediam- Fusion 40 

C2H4(NH3)2(SCN)2 
monium thiocyanate 

MnSi03 Transition 41 

Fusion 41,42 42 

Mn2Si04 Fusion 41,43 

MnAu Fusion 44 

MnPd Fusion 7 

MnF e 2O4 Fusion 45 

REFERENCES 

1. Kelley, Naylor, and Shomate-1 11. Leitgebel-1 

2. Gaylor-1 12. White, Howat, and Hay-1 

3. Potter and Lukens-1 13. Dubois-1 

4. Southard and Shomate-1 14. Southard and Moore-1 

5. Ishikawa-4 15. von Wartenberg and Prophet- 

6. Moser, Raub, and Vincki-1 16. von Wartenberg, Reusch, and 

7. Grube, Bayer, and Bumm-1 17. von Wartenberg and Reusch-2 

8. Doerinckel-1 18. Moissan and Venturi-1 

9. Ruff and Goecke-1 19. Moore-4 

10. Baur and Brunner-l 20. Sandonnini-5,10,13 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards _ Washington, DX. 

Table 48 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

21. Sandonnini and Scarpa-1 

22. Ferrari, Celeri, and Glorgi-1 

23. Honda and Ishiwara-1 

24. Ferrari and Inganni-1 

25. Maier-1 

26. Devoto and Guzzi-1 

27. Ferrari and Glorgl-1 

28. Ferrari and Glorgl-2 

29. Andrews, Maddocks, and Powler-1 

30. Hofman and Wanjukow-2 

31. Friedrich-5 

32. Livingston, Morgan, and Owen-1 

33. Dietz. Funk, Wrochem, and Mylius-1 

34. Ewing, Click, and Rasmussen-l 

35. Shomate and Young-1 

36. Jakubsohn and Rabinowitsch-1 

37. Zemczuzny and Efreraow-1 

38. Murakami and Halta-1 

39. Southard and Moore-1 

40. Grossmann and Schuck-1 

41. Jaeger and van Klooster-1 

42. Kelley-21 

43. Kallenberg-1 

44. Parravano and Perret-1 

45. van Arkel, Verwey, and van Bruggen-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washington, D.C. 

Table 49 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature Aff iCp 

Formula Description 

Cr Fusion 1,2,3,4,5,10 1,10 

Cr203 Transition 6,7 

Fusion 8,9 

CrCl2 Sublimation 11,12 11,12 

Fusion 11,12 11,12 

Cr02Cl2 Vaporization 13,14 13,14 

CrBr2 Fusion 15 

Crl2 Fusion 16 

NH4Cr(S04)2-12H20 Fusion 17 

CrSb Fusion 18 

Cr(CO)g Sublimation 19,20 19,20 

CrSi Fusion 21 

CrSi2 Fusion 21 

PbCr04 Transition 22 

PbCrO^-PbO Fusion 22 

TlCr{S04)2*12H20 Fusion 17 

Pd2Cr3 Fusion 2 

REFERENCES 

1. Maier-1 

2. Grube and Knabe-1 

3. Smithells and Williams-1 

4. Burgess and Waltenberg-2 

5. Muller-5 

6. Jaffray-2 

7. Jaffray and Viloteau-1 

8. Bunting-3 

9. von Wartenberg and Reusch-1 

10. Bichowsky and Rossini-l 

11. Maier-2 

12. Doerner-1 

13. Thorpe-l 

14. Moles and Gomez-1 

15. Fischer and Gewehr-1 

16. Hein and Wintner-Holder-l 

17. Locke-1 

18. Wllliams-3 

19. von Hleber and Roraberg-l 

20. Windsor and Blanchard-1 

21. Kurnakov-1 

22. Jaeger and Gerras-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washington, D.C. 

Table 50 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Tempe rature M fiCp 

Formula Description 

Mo Fusion 1,2 

M0O3 Sublimation 3 3 

Fusion 3,4,5,6 

Vaporization 3.7 3.7 

MoFg Sublimation 8,9,10 8.10 

Fusion 8,9,10 8,10 

Vaporization 8,9,10 8,10 

M0OF4 Fusion 9 

M0CI5 Fusion 9,11,12,13 

Vaporization 9,11,12,13 

812(^004)3 Fusion 14 

MoC Fusion 15,16 

M02C Fusion 15,16 

Mo(C0)g, Sublimation 17 17 

PbMo04 Fusion 6 

PbMo04*PbO Fusion 6 

REFERENCES 

1. Worthing-1,2 

2. Pirani and Alterthum-1 

3. FeiEer-2 

4. Hoerraann-1 

b. Rieck-1 

6. Jaeger and Germs-1 

7. Uyeno-2 

8. Ruff and Ascher-2 

9. Ruff and Eisner-2 

10. Bernhard, Bishop, and Brusie-l 

11. Hampe-3 

12. Debray-1 

13. Evans and Lister-1 

14. Zambonini-2 

15. Agte and Alterthura-l 

16. Friederich and Sittig-2 

17. Hieber and Romberg-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

SERIES II 
National Bureau of Standards Washington, D.C. 

Table 51 

SPECIFIC REFERENCES 

Substance Type 

of Tempenature M 

Formula Descript ion Process 

w Fusion 1,2,3,4,5,6,7 

W03 Sublimation 8 8 

Fusion 9 

WF6 Transition 10,11 10,11 

Fusion 10,11 10,11 

WOF4 Fusion 12 

Vaporization 12 

WCI5 Fusion 13,14 

Vaporization 13,14 

WCl6 Transition 15 15 

Sublimation 15 15 

Fusion 15 15 

Vaporization 15 15 

WOCI4 Sublimation 12,14,16,17,18 16 

Fusion 16 16 

Vaporization 14,16 16 

WBrs Fusion 14 

Vaporization 14 

WOBr4 Fusion 14 

Vaporization 14 

WClg'SVfBr^ Fusion 19 

Bi2(W04)3 Fusion 20 

WC Fusion 21,22 

W2C Fusion 22 

W(CO)6 Sublimation 23 23 

PbW04 Transition 9,20 

Fusion 9,20 

PbW04-Pb0 Fusion 9 

W^e Fusion 7 

REFERENCES 

1. National Bureau of Standards-l 11. Barber-1 

2. Stimson-1 12. Ruff , Eisner, and Heller-1 

3. Henning-6 13. Hampe-3 

4. Piranl and Alterthum-l 14. Roscoe-J. 

5. Worthing-3 15. Ketelaar, Oosterhout, and Braun-1 

6. Henning and Heuse- L 16. Reinders and van Liempt-1 

7. Becker and Moers-l 17. Michael and Murphy-1 

8. Uyeno-1 18. Matignon and Bourion-l 

9. Jaeger and Germs-l 19. Defacqz-1 

10. Ruff and Ascher-2 20. Zarabonini-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Table 51 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

21. Friederich and Sittig-2 

22. Agte and Alterthum-l 

23. Hieber and Romberg-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washington, D.C. 

Table 52 

SPECIFIC REFERENCES 

Substance Type 
of Temperature bCp 

Formula Description Process 

V Fusion 1,2,3,4 

V203 Fusion 5 

V204 Transition 6 6 6 

Fusion 5,6 6 6 

V205 
Fusion 6 6 6 

Sublimation 7 

VC14 Fusion 8,9 

Vaporization 7,8,9,10,11 8 

VOC13 Fusion 12 

Vaporization 10,12,13,14,15 12 

VN Fusion 16,17 

NH4V(S04)2-12H20 Fusion 18 

VC Fusion 19 

VSi2 Fusion 20 

2Pb0*V205 Fusion 21 

3PbO*V20u, Fusion 21 

8PbO-V205 Fusion 21 

3Pb3(V04)2'PbF2 Fusion 22 

3Pb3(V04)2'PbCl2 Transition 23 

Fusion 22,23 

T1V(S04)2*12H20 

• 

Fusion 18 

REFERENCES 

1. Burgess and von Waltenberg-2,3 

2. Ruff and Martin-1,2 

3. Harden and Rich-1 

4. Burgess-lO 

5. Friederich and Sittig-3 

6. Cook-1 

7. Ruff and Lickfelt-1 

8. Simons and Powell-1 

9. Biltz and Keunecke-1 

10. Ruff and Friedrich-1 

11. Roscoe-1 

12. Flood, Gorissen, and Velmo-1 

13. Prandtl and Bleyer-1 

14. Harape-2 

15. Thorpe-l 

16. Friederich and Sittig-2 

17. Sato-9 

18. Locke-1 

19. Ruff and Goecke-1 

20. Giebelhausen-1 

21. Amadori-15 

22. Amadori-14 

23. Eissner-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washington, D.C. 

Table 53 

SPECIFIC REFERENCES 

Substance 

Formula Description 

Type 

of 

Process 

Temperature 

Cb 

Cb^O^ 

Cb205 

CbFs 

CbClc, 

CbN 

CbC 

Cb2Fe 

Sublimation 

Fusion 

Fusion 

Fusion 

Fusion 

Vaporization 

Sublimation 

Fusion 

Vaporization 

Fusion 

Fusion 

Fusion 

1,2 

2 

3 

4,5 

6.7 

6.7 

8,9,10,11 

8.9.10.11 

8.9.10.12 

13 

14,15 

16 

6 

8,9 

8,9 

8,9 

REFERENCES 

1. von Bolton-1 

2. Reiman and Grant-1 

3. Friederich and Sittig-3 

4. Ruff, Seiferheld, and Suda-1 

5. Brauer-1 

6. Ruff and Schiller-2 

7. Ruff and Zedner-1 

8. Tarasenkov and Komandln-1 

9. Opykhtina and Flsieher-1 

10. Deville and Troost-4 

11. Rose-2 

12. Balke and Smith-1 

13. Friederich and Sittig-1 

14. Agte and Alterthum-1 

15. Friederich and Sittig-2 

16. Eggers and Peter-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washington, D.C. 

Table 54 

SPECIFIC REFERENCES 

Substance Type 

of Temperature M bCp 

Formula Description Process 

Ta Sublimation 1,2,3,4 1 

Fusion 1,2,3,4 

73 205 Fusion 4,5 

TaFs Fusion 6 

Vaporization 6 6 

TaCl^ Sublimation 7,8,9,10 7,8 

Fusion 7,8,9,10 7,8 

Vaporization 7,8,9,11 7,8 

TaBr^ Sublimation 12,13 12 

Fusion 12,13 12 

Vaporization 12,13 12 

Tal5 Fusion 14 

TaN Fusion 15,16 15 

TaC Fusion 15,17,18 

TaFe Fusion 19 

REFERENCES 

1. Langmuir and Malter-l 

2. Pirani and Meyer-2 

3. Forsythe-1 

4. Tiede and Birnbauer-1 

5. Ruff, Seiferheld, and Suda-1 

6. Ruff and Schiller-1,2 

7. Opykhtina and Fleieher-1 

8. Tarasenkov and Komandln-1 

9. Deville and Troost-4 

10. Hampe-2 

11. Lindner and Feit-1 

12. Wiseman and Gregory-1 

13. van Haagen-1 

14. K6r6sy-1 

15. Agte and Moers-1 

16. Friederich and Sittig-1 

17. Agte and Alterthum-1 

18. Friederich and Sittig-2 

19. Jellinghaus-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

SERIES II 
Washington, D.C. 

Table 55 

SPECIFIC REFERENCES 

Substance Type 
of Temperature Aff ACp 

Formul a Description Process 

Ti Transition 1,2,3 

Sublimation 4 4 

Fusion 5,6,7,8 

TiO Transition 9 9 

Ti02 Transition 10,11,12,13 10,11 

Fusion 14,15,16 

Ti203 Transition 9 9 

Ti305 Transition 9 9 

TiF4 Vaporization 17 

TiCl4 Fusion 18,19,20,21,22,23, 
24, 18,19,20 

Vaporization 25,26,27,28,29 25,26 

TiBr4 Transition 30 

Fusion 18,22,30,31,32,33 18 

Vaporization 22,27,30,33 

Til4 Fusion 22 

Vaporization 34 34 

TiCl4-SCl4 Fusion 35 

TiN Fusion 36,37 

TiCl4*POCl3 Fusion 38 

Vaporization 38 

Tie Fusion 37,39 

TiFeg Fusion 40 

FeTiOg Fusion 41 41 

Fe2Ti04 Fusion 42 

MnTiOg Fusion 43 

REFERENCES 

1. de Boer, Burgess and Fast-1 

2. Fast-1 

3. McQuillan-1 

4. Blocher and Campbell-1 

5. Burgess and Waltenberg-1 

6. Burgess and Waltenberg-3 

7. Burgess and Waltenberg-2 

8. Campbell, Jaffe, Blocher, Gurland, and Gonser-1 

9. Naylor-2 

10. Lashchenko-1 

11. Leshchenko and Kompanski-1 

12. Schr6der-2 

13. Schrdder-1 

14. von Wartenberg and Prophet-1 

15. von Wartenberg, Reusch and Saran-1 

16. Bunting-5 

17. Ruff, Plato and Graf-1 

18. Kelley-21 

19. Latimer-1 

20. Nasu-5 

21. Biltz, Sapper, and Wunnenberg-1 

22. Biltz and Keunicke-1 

23. Emick-1 

24. Haase-1 

25. Arii-4 

26. Kelley-19 

27. Ruff and Ipsen-1 

28. Thorpe-l 
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SELECTED VALDES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Ekjreau of Standards 
SERIES II 

Washington^ D.C, 

Table 55(Continued) 

SPECIFIC REFERENCES 

REFERENCES 

29. Hildebrand and Carter-1 

30. Biltz and Jeep-1 

31. Hofmann-1 

32. Bond and Crone-1 

33. Hampe-2 

34. Blocher and Campbell-1 

35. Ruff and Fischer-1 

36. Friederich and Sittig-l 

37. Agte and Moers-1 

38. de Boer-1 

39. Friederich and Sittig-2 

40. Witte and Wahlbaum-1 

41. Naylor and Cook-1 

42. Grieve and White-1 

43. Smolensky-1 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washington, D.C. 

Table 56 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature M 

Formul a Oescription 

Zr Transition 1,2 1 

Fusion 3 

ZrO Transition 4 

Zr02 Transition 6,7 

Fusion 3,5,8,9,10 5 

ZrCl4 Sublimation 11,12 11,12 

Fusion 12 

ZrBr4 Sublimation 11,12 11,12 

Fusion 12 

Zrl4 Sublimation 11,12 11,12 

Fusion 12 

ZrN Fusion 13,14 

Zr(N03)2'6H20 Fusion 15 

2ZrCl4*PCl5 Fusion 3 

Vaporization 3,17 

2ZrCl4-POCl3 Vaporization 3,17 

ZrC Fusion 18,19 

ZrSi04 Fusion 20,21 

ZrCu3 Fusion 22 

ZrAUg Fusion 22 

Zr2Fe3 Fusion 16 

REFERENCES 

1. Vogel and Tonn-1 

2. Zwikker-1 

3. de Boer-1 

4. Ewles-1 

5. Kelley-21 

6. Cohen and Tolksdorf-1 

7. Ruff and Ebert-l 

8. Clausing-1 

9. PodszuB-l 

10. Hennlng-5 

11. Kelley-19 

12. Rahlfs and Fischer-1 

13. Agte and Moers-1 

14. Friederich and Sittig-l 

15. Dietz, Funk, Wrochem, and Mylius-1 

16. Vogel and Tonn-2 

17. Sugden-1 

18. Agte and Alterthum-l 

19. Friederich and Sittig-2 

20. Washburn and Libman-1 

21. Zernowa-1 

22. Raub and Engel-2 
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Table 57 

SPECIFIC REFERENCES 

Substance 

Formula Description 

Tyoe 
of 

Process 

Temperature ACt) 

Hf 

Hf02 

HfCl4 

FIf Br/, 

HfC 

Transition 1 

Fusion 1,2 

Fusion 3,4 

Sublimation 5 

Fusion 5 

Sublimation 5 

Fusion 5 

Fusion 6,7 

REFERENCES 

1. Zwikker-3 

2. de Boer and Fast-1 

3. Clauslng-1 

4. Henning-5 

5. Fischer, Gewehr, and Wingchen-1 

6. Agte and Alterthum-l 

7. f.toers-2 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards ___Washington» D.C. 

Table 58 

SPECI FIC REFERENCES 

Substance Type 

Temperature bCp 

Formula Description Process 

B Fusion 1 

B2O3 Fusion 2,3 2 

Vaporization 4 4 

B2H6 diborane Fusion 5,6 6 

Vaporization 6 6 

B4H10 tetraborane Fusion 5 

Vaporization 7 7 

B5H9 pentaborane Fusion 5 

Vaporization 7 7 

B5H1I Fusion 8 

Vaporization 8 8 

^6^10 hexaborane Fusion 5 

B10H14 decaborane Sublimation 7 7 

Fusion 9,10 10 

Vaporization 7 7 

HBO2 Fusion 3 

BF3 Sublimation 11,12,13,14 11,12,13,14 

Fusion 15 15 

Vaporization 11,12,13,14 11,12,13,14 

BF3'H20 Fusion 16 

BF3* Fusion 17 

Vaporization 17 

BCI3 Fusion 18 

Vaporization 7 7 

B2H5CI Fusion 19 

BBr3 Fusion 1 

Vaporization 7 7 

B2H^Br Fusion 20 

Vaporization 7 7 

BI3 Fusion 21 

Vaporization 21 

B2S3 Fusion 22 

B2S5 Fusion 23 

B(HS04)3 Fusion 24 

SCl4*BCl3 Fusion 22 

B3N3H6 hexahydro-s-triazatri- 
borine, borazole 

Fusion 

Vaporization 

25 

26,27 26,27 

B(CH3)3 trimethylborine Fusion 28 

Vaporization 28 28 

(CH3)2B2H4 unsym. dimethyldiborane Fusion 29 

Vaporization 29 29 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Table 58 (Continued) 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature^ if 
Formula Description 

(CH3)3B2H3 1,1,2-trimethyldiborane Fusion 29 

Vaporization 29 29 

(CH3)4B2H2 sym. tetramethyldiborane Fusion 29 

Vaporization 29 29 

(C2H5)2B2H4 unsym. diethyldiborane Vaporization 30 30 

(C2H5)4B2H2 sym. tetraethyldiborane Fusion 30 

(CH30)2BH dimethoxyborine Fusion 31 

Vaporization 31 31 

B303( 013)3 trimethylboroxole Fusion 32 

Vaporization 32 32 

B(CH3)F2 methyldifluoroborine Fusion 32 

Vaporization 32 32 

6(013)2? dimethylfluoroborine Fusion 32 

Vaporization 32 32 

B(CH3)Cl2 methyldichloroborine Fusion 25 

Vaporization 25 25 

B(CH3)2C1 dimethylchloroborine Vaporization 25 25 

B(C2H^)2^1 diethylchloroborine Fusion 25 

Vaporization 25 25 

B(CH3)Br2 methyldibromoborine Fusion 25 

Vaporization 25 25 

B(CH3)2Br dimethylbromoborine Fusion 25 

Vaporization 25 25 

B(C2H5)2®^ diethylbromoborine Fusion 25 

Vaporization 25 25 

6(013)2! dimethyliodoborine Fusion 25 

Vaporization 25 25 

BH2N( 013)2 dimethylaniinoborine Fusion 25 

B(CH3)2NH2 aminomathylborine Fusion 25 

6(013) 2NH(CH3) methylaminodimethylborine Vaporization 33 33 

BH3-NH(Ol3)2 dimethylamine borine Fusion 25 

B(CH3)3'NH20l3 methylamine trimethyl- 
borine 

Fusion 33 

BH[n(013)2]2 bis(dimethylamino)borine Fusion 25 

B(CH3)3*NH(Ol3)2 dimethylamine trimethyl- 
borine 

Fusion 25 

B(Ol3)2N(C2H5)2 diethylaminodimethylborine Vaporization 25 25 

B(C2H5)2N(Ol3)2 dimethylaminodiethylborine Vaporization 25 25 

B[n(013)2]3 tris (dimethylamine )- 
borine 

Fusion 34 

Vaporization 34 34 

[B(CH3)2NH(CH3)] 2 bis(methYlaminodimethyl- 
borine) 

Vaporization 33 33 

[B(N(CH3)2)3]2 Vaporization 25 
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Table 58 (Continued) 

SPECI FIC REFERENCES 

Substance Type 

Temperature bCp 

Formula Description Process 

(CHg) 1-methylborazole (N-methyl- 
borazole) 

Vaporization 30,35 30,35 

(CH3)B3N3H5 2-methylborazole (B-methyl- 
borazole) 

Fusion 30 

Vaporization 30,35 30,35 

(CH3)2B3N3H4 1,3-dimethylborazole Vaporization 35 35 

(CH3)2B3N3H4 2,4-dimethylborazole Fusion 30 

Vaporization 30 30 

(CH3)2B3N3H4 1,2-dimethylborazole Vaporization 35 35 

(CH3)3B3N3H3 1,3,5-trimethylborazole Fusion 25 

Vaporization 25,35 35 

{CH3)3B3N3H3 2,4,6-trimethylborazole Fusion 25 

Vaporization 25,30 30 

(CH3)3B3N3H3 1,2,4-Trimethylborazole Vaporization 35 35 

(CH3)4B3N3H2 1,2,4,6-tetraraethylborazole Vaporization 35 35 

(CH3)^B3N3 hexamethylborazole Fusion 25 

Vaporization 33 33 

{CH3)3B3O3•NH2(CH3) trimethylborazol methyl- 
amine 

Fusion 25 

BCl2N(CH3)2 diraethylaminodichloro- 
borine 

Fusion 

Vaporization 

25 

34 34 

BC1[N(CH3)2]2 bis(dimethylamino)“ 
chloroborine 

Fusion 

Vaporization 

34 

34 34 

[BCl2N(CH3)2] 2 bis(dimethylaminodichloro- 
borine) 

Fusion 34 

BBr2N( 013)2 dimethylamlnodibromoborine Fusion 25 

[BBr2N(CH3)2] 2 bis(dimethyland.nodi- 
bromoborine) 

Fusion 25 

Pb0*B203 Fusion 36 

PbO-26203 Fusion 36 

PbO-3B203 Fusion 36 

2PbO-5B203 Fusion 36 

3ZnO* 2B2O3 Fusion 37 

2CdO-3B203 Fusion 36 

Ni2B Fusion 38 

Ni3®2 Transition 38 

Fusion 38 

Fe2B Fusion 39 

MnO* B2O3 Fusion 36 

MnO* 2B2O3 Fusion 36 

MnO* 3B2O3 Fusion 36 

ZrB Fusion 40 

Zr(BH4)4 zirconium borohydride Sublimation 41 41 

1125 



SELECTED VALDES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards 
SERIES II 

Washir^on, D.C, 

Table 58 (Continued) 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature AJ 

Formula Descript ion 

Zr(BH4)4 zirconium borohydride Fusion 41 41 

Vaporization 41 41 

HfB Fusion 40 

Hf(BH4)4 Sublimation 41 41 

Fusion 41 41 

Vaporization 41 41 

REFERENCES 

1. Cueilleron-1 

2. Southard-1 

3. Kracek, Morey and Merwin-l 

4. Cole and Taylor-2 

5. Stock and Kus8-3 

6. Johnston et al-1 

7. Kelley-19 

8. Burg and Schlesinger-1 

9. Stock and Siecke-1 

10. Kelley-21 

11. Pohland and Harlos-1 

12. Ruff, Braida, Bretschneider, Menzelj and Plaut-1 

13. Boucher, Fischer, and Biltz-1 

14. Wiberg and Heubaun-1 

15. Eucken and Schroder-1 

16. Meerwein-l 

17. Heerwein and Pannwetz-1 

18. Martin and Hicks-1 

19. Burg-1 

20. Stock, Hubs, and Priess-l 

21. Moissan-7 

22. Moissan-8 

23. Moissan-10 

24. D'Arcy-1 

25. Klemm-1 

26. Stock, Wiberg and Martini-1 

27. Stock and Pohland-1 

28. Baraford, Levi, and Newitt-1 

29. Schlesinger and Walker-1 

30. Schlesinger, Horwitz, and Burg-3 

31. Burg and Schlesinger-2 

32. Burg-2 

33. Wiberg and Hertwig-1 

34. Wiberg and Schuster-1 

35. Schlesinger, Ritter, and Burg-1 

36. Mazzetti and DeCarli-1 

37. Paris and Monval-1 

38. Giebelhausen-1 

39. Jaesonneii-l 

40. Moers-2 

41. Hoekstra and Katz-1 
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National Bureau of Standards __Washington, D.C. 

Table 59 

SPECIFIC REFERENCES 

Substance Type 

of Temperature M 

Formu!a Description Process 

A1 Fusion 1,2,3,4,5,6,7,8 1,2,3,4,6,8 

Vaporization 9,10,11,12,13 9,10,11,12,13 

AI2O3 Fusion 3,14,15,16,17,18, 
19,20,21 

3 

AIF3 Sublimation 22, 23,24 22,23,24 

AI2CI6 Sublimation 25 25 

Fusion 3,26,27 3,26 

Al2Br6 Fusion 26,27,28,29,30 26 

Vaporization 25,31 25,31 

AI2I6 Fusion 26,27,32 26 

Vaporization 25,33 25,33 

AlBr3-H2S Fusion 34 

Al3Se4 Fusion 35 

Fusion 36 

AlCl3*NH3 Fusion 32 

Vaporization 37 37 

AlBr3-NH3 Fusion 32 

NH4A1(S04)2'12H20 Transition 38 38 

Fusion 39 

A1C13-PH3 Fusion 32 

A1C13-POC13 Fusion 41 

AlBr3'PH3 Fusion 32 

All3*PH3 Fusion 32 

AlSb Fusion 41 

AlBr3'SbBr3 Fusion 29,42 

AlBr3'BiBr3 Fusion 29,42 

A1(CH3)3 trimethylaluminum Fusion 43 

Vaporization 44,45 44,45 

A1(C2H5)3 triethylaluminum Vaporization 45 45 

(013)20.A1(CH3)3 trimethylaluminum di- Fusion 46 
methylether 

Vaporization 46 46 

[(Ol3)2A10(Ol3)] 3 tris(dimethylalurainum Fusion 46 
methoxide) 

Vaporization 46 46 

[0)3A1C12] 2 bis(methylaluminum Fusion 47 
dichloride) 

[(CH3)2A1C1] 2 bis(dimethYlaluminum Fusion 46 
chloride) 

Vaporization 46 46 

(CH3)20-Al(Ol3)2Cl dimethylaluminum chloride Vaporization 46 46 
dimethylether 

(C2H5)20.AlCl3 aluminum chloride Fusion 34 
diethylether 

[(CH3)2AlBr]2 bis(dimethylaluminum Fusion 46 
bromide) 

Vaporization 46 46 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

SERIES II 
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Table 59 (Continued) 

SPECIFIC REFERENCES 

Substance Type 
of Temperature iff ACp 

Formula Description Process 

(C2H5)20'AlBr3 aluminum bromide Fusion 34 
diethylether 

(CH3)2S-A1(CH3)3 trimethylaluminum di¬ 
methyl sulfide 

Fusion 46 

Vaporization 46 46 

[(CH3)2A1SCH3] 2 bis(methylmercaptodi- Fusion 46 
methyl aluminum) 

Vaporization 46 46 

A1H3-N(CH3)3 aluminumhydride tri- Fusion 47 
methylamine 

A1(CH3)3'NH(CH3)2 trimethylaluminum di- Fusion 46 
methylamine 

Vaporization 46 46 

A1(CH3)3-N(CH3)3 trimethylaluminum Sublimation 46,47 46 
trimethylamine 

Vaporization 46,47 46 

A1H3-2N(CH3)3 aluminum hydride di(tri- Fusion 47 
methylamine) 

[(CH3)2A1N(CH3)2] 2 bis(dimethylaminodimethyl- Sublimation 46 46 
aluminum) 

Fusion 46 

AlCl3*C2H5NH2 aluminum chloride Fusion 34 
ethylamine 

A1(CH3)2C1'(CH3)3N dimethvlaluminum Sublimation 46 46 
chloride trimethylamine 

Fusion 46 

{CHt|)9PH*Al(CHt|)ti trimethylaluminum Vaporization 46 
dimethyl phosphine 

(CH3)3P-A1(CH3)3 trimethylaluminum 
trimethylphosphine 

Sublimation 46 46 

Vaporization 46 

[(CH3)2A1P(CH3)2 ] 3 tris(dimethylphosphino- Sublimation 46 46 
dimethylaluminum) 

AI2O3'Si02 Fusion 58 

AI2CI5'SnCl2 Fusion 42 

Al2Cl6-2SnCl2 Fusion 42 

Al2Brg"SnBr2 Fusion 42 

Al2Brgj"2SnBr2 Fusion 42 

Al2Brg*PbBr2 Fusion 42 

AlGs Fusion 49 

AlGa2 Fusion 49 

Al2Ga Fusion 49 

A12C16-2T1C1 Fusion 42 

Al2Brg-TlBr Fusion 42 

Al2Br6' 2TlBr Fusion 42 

A1T1(S04)2'12H20 Fusion 39 

Al^O^* ZnO Fusion 50 

Al2Br^*ZnBr2 Fusion 42 

Al2Br5"CdBr2 Fusion 42 

Al2Br£,*HgBr2 Fusion 42 

Al2Brg'Hg2Br2 Fusion 42 
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National Bureau of Standards _Washingttai, D.C. 

Table 59 (Continued) 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature tCp 

Formul a Description 

AlCu Fusion 51 

AICU3 Fusion 51,52,53 

AI2CU Fusion 51 

Al2Cl^*Cu2Cl2 Fusion 42 

AlAg2 Fusion 51,54 

AlAg^ Fusion 51,55 

Al2Br6*2HgBr Fusion 42 

AIAU2 Fusion 56 

AI2AU Fusion 56 

NiAl Fusion 52 

Al203*NiO Fusion 57 

CoAl Fusion 52 

A 12^2 * CoO Fusion 57 

FeAl3 Fusion 58,59 

AlgTi Fusion 60 

Al^Ti Fusion 61 

AI2O2 * ^ ^^2 Fusion 62 

AI2O2 * 2Ti02 Fusion 57 

A1(BH4)3 aluminum borohydride Fusion 63 

Vaporization 63 63 

A1(BH4)3-N(CH3)3 aluminum borohydride 
trimethylamine 

Fusion 63 

REFERENCES 

15. Rankin and Merwin-1 

16. von Wartenberg, Linde and Junge-1 

17. Kanolt-2 

18. Ruff, Seiferheld and Suda-1 

19. Ruff-6 

20. Weigel and Kaysser-1 

21. Ruff and Schmidt-1 

22. Ruff and Boucher-1 

23. Olbrich-1 

24. Naryi’ehkin-l 

25. Kelle--19 

26. Fischer-2 

27. Biltz and Keunecke-1 

28. Sugden-2 

1. Richnow-1 

2. Awbery and Griffiths-l 

3. Kelley-21 

4. Kelley-25 

5. Roeser and Wensel-3 

6. Bichowsky and Rossini-1 

7. Vogel-4 

8. Awbery-1 

9. Baur and Brunner-1 

10. Farkas-1 

11. von Wartenberg-22 

12. Greenwood-2 

13. Brewer et al-1 

14. Bunting-3,5 
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TabI e 59 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

29. Isbekow-2 

30. Puschin and Makuts-1 

31. Zhuravlev-1 

32. Klemra and Tanke-1 

33. Moles and Vian-1 

34. Nespital-1 

35. Chikashige and Aoki-1 

36. Chikashige and Nose-1 

37. Kletnm, Clausen, and Jacobi-1 

38. Shoraate-3 

'39. Locke-1 

40. Casselraan-1 

41. Campbell and Mathews-1 

42. Kendall, Crittenden, and Miller-1 

43. Long and Norrish-1 

44. Laubengayer and Gilliara-1 

45. Bamford, Levi, and Newitt-1 

46. Davidson and Brown-1 

47. Klemm-1 

48. Rankin and Wright-1 

49. Puschin and StoJlo-1 

50. Bunting-4 

51. Schubel-1 

52. Gwyer-1 

53. Carpenter and Edwards-l 

54. Petrenko-1 

55. Tischtschenko-1 

56. Heycock and Neville-4 

57. von Wartenberg and Reusch-1 

58. Osawa-1 

59. Biltz and Flasse-1 

60. Manchot and Leber-l 

61. Erckelens-1 

62. Buntlng-5 

63. Schlesinger, Sanderson, and Burg-1 

1130 



SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards _Washington, D.C. 

Table 60 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature Aff tCp 
Formul a Description 

Sc Fusion 1 

Vaporization 2 

ScCl^ Sublimation 3,4,5 3 

Fusion 3,4,5 

ScBr3 Sublimation 3 3 

Fusion 3 

SCI3 Sublimation 3 3 

Fusion 3 

ScN Fusion 6 

REFERENCES 

1. Fischer, Briinget and Grieneisen-l 

2. Richardson-6 

3. Fischer, Gewehr and lVingchen-1 

4. Biltz and Klemm-1 

5. Voigt and Biltz-1 

6. Friederich and Sittig-1 

Table 61 

Y Fusion 1 

Vaporization 2 

Y2O3 Vaporization 3 

YCI3 Fusion 4,5,6,7 

YBr3 Fusion 4,7 

YI3 Fusion 4,7 

Y2C3 Vaporization 3 

) 3 Fusion 8 

REFERENCES 

1. Thompson, Holton, and Kremers-l 

2. Richardson-6 

3. Mott-1 

4. Jantsch, Jawurek, Skalla, and Gawalowski-1 

5. Klemm and Biltz-1 

6. Kleinheksel and Krerners-1 

7. Jantsch and Wein-1 

8. Zambonini-1 
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SERIES II 
National Bureau of Standards_Washington, D.C. 

Table 62 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 
Temperature M bCp 

Formula Description 

LUCI3 

LUI3 

Fusion 

Fusion 

1.2 

1.2 

REFERENCES 

1. Jantsch, Skalla, and Grubitsch-1 

2. Jantsch and Wein-1 

Table 63 

YbCl3 

YbBr3 

Fusion 

Fusion 

1.2 

2 

REFERENCES 

1. Jantsch, Skalla and Jav/urek-1 

2. Jantsch and Wein-1 

Tabl e 64 

Tm 

TniCl^ 

Tmis 

Vaporization 

Fusion 

Fusion 

1 

2.3,4 

4 

REFERENCES 

1. Richardson-l 

2. Kleinheksel and Kremers-1 

3. Jantsch, Skalla, and Grubitsch-1 

4. Jantsch and Wein-1 
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National Bureau of Standards ____Washington, D.C, 

Table 65 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature M tCp 

Formula Description 

ErClg 

ErBrg 

Erig 

Fusion 

Fusion 

Fusion 

1,2 

1,2 

1,2 

REFERENCES 

1. Jantsch and Wein-1 

2. Jantsch, Jawtirek, Skalla, and Gawalowski-1 

Table 66 

H0CI3 

HoBrj 

H0I3 

Fusion 

Fusion 

Fusion 

1.2.3 

1.3 

1,3 

REFERENCES 

1. Jantsch, Jawurek, And Skalla-1 

2. Kleinheksel and Kremers-l 

3. Jantsch and Wein-1 

Tabl e 67 

DyBrg 

Dylg 

Fusion 

Fusion 

1,2 

1,2 

REFERENCES 

1. Jantsch, Jawurek, Skalla and Gawalowski-1 

2. Jantsch and Wein-1 

Tabl e 68 

TbClg Fusion 1 

REFERENCES 

1. Bourion-2 
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SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Table 69 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 
Temperature M bCp 

Formula Description 

Gdclg 

Gd 

Gdig 

Fusion 

Fusion 

Fusion 

1,2,3 

1.2 

1,2 

REFERENCES 

1. Jantsch, Jawurek, Skklla, and Gavjalowski-1 

2. Jantsch and Wein-1 

3. Bourion-2 

Tabl e 70 

EUCI3 Fusion 1.2 

REFERENCES 

1. Jantsch, Grubitsch, Hoffman and Alber-1 

2. Jantsch and lVein-1 

Tabl e 71 

Sm 

SmCl2 

SmCl^ 

SmBr3 

Sml3 

SiTi2 {M0O4) 3 

Fusion 

Fusion 

Fusion 

Fusion 

Fusion 

Fusion 

1 

2 

3,4,5,6,7,8 

5.6 

4.6 

9 

REFERENCES 

1. Henesy-3 

2. Jantsch, Hoping and ICunze-1 

3. Kleinheksel and Kxenter-1 

4. Jantsch, Grubitsch, Hoffmann and Alber-1 

5. Klemm and Rockstroh-1 

6. Jantsch and Wein-1 

7. Bourion-2 

8. Matignon-21 

9. Carobbi-1 
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National Bureau of Standards 
SERIES II 

Washington, DX. 

Table 73 

SPECIFIC REFERENCES 

Substance 

Fo rmul a Description 

Type 

of 

Process 

Temperature Aff 

Nd 

NdFg 

NdCl3 

NdCl3-6H20 

NdBr3 

Ndl3 

Nd(M0O4)3 

Transition 1.2 

Fusion 3 

Fusion 4 

Fusion 5,6 

Fusion 10 

Fusion 9 

Fusion 5,9 

Fusion 11 

REFERENCES 

1. Jaeger, Bottema and Rosenbohra-3,4 

2. Trombe-2 

3. Muthmann and Weiss-1 

4. von Wartenberg-2 

5. Jantsch, Grubitsch, Hoffmann, and Alber-1 

6. Kleinheksel and Kremers-l 

7. Matignon-6,21 

8. Bourion-2 

9. Jantsch and Wein-1 

10. Matignon-5 

11. Zarabonini-1 
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SERIES II 
National &ireau of Standards Washington* D.C. 

Table 74 

SPECIFIC REFERENCES 

Substance Type 

of Temperature Afl 

Formu!a Description Process 

Pr Fusion 1.2 1 

PrFj Fusion 3 

PrClg Fusion 4,5,6 

PrCl3-7H20 Fusion 6 

PrBr3 Fusion 7 

Prl3 Fusion 7,8 

PrSn3 Fusion 9 

Pr2Sn Fusion 9 

PrjSna Fusion 9 

PrPb Fusion 9 

PrPb3 Fusion 9 

Pr2Pb Fusion 9 

PrGa2 Fusion 10 

PrTI Fusion 9 

PrTl3 Fusion 9 

PrCu2 Fusion 9 

PrCug Fusion 9 

PrAg Fusion 9 

PrAg3 Fusion 9 

PrAu Fusion 9 

PrAu2 Fusion 9,11 

PrAu3 Fusion 9 

PrAu4 Fusion 11 

PrNi Fusion 12 

PrNi^ Fusion 12 

Pr3Ni Fusion 12 

Pr2(Mo04)3 Fusion 13 

PrAl2 Fusion 9 

REFERENCES 

1. Kelley-21 11. Rossi-l 

2. Canneri and Rossl-3 12. Vogel and Fulling-1 

3. von Wartenberg-2 13. Zaiiiboninl-4 

4. Klelnheksel and Kremers-l 

5. Matignon-21 

6. Matignon-6 

7. Jantsch and Wein-1 

8. Jantsch, Grubitech Hoffmann, and Alber-l 

9. Rolla, Jandelli, Canneri, and Vogel-1 

10. Iandelli-1 
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National Bureau of Standards _Washington, D.C. 

Table 75 

SPECIFIC REFERENCES 

Substance Type 
of Temperature Aff ACp 

Formula Description Process 

Ce Transition 1.2 

Fusion 3,4,5,6 3 

Fusion 7 

CeFj Fusion 8 

CeCl3 Fusion 9,10 10 

CeBr3 Fusion 11 

Cel3 Fusion 11,12 

CeBi Fusion 13 

Ce4Bi3 Fusion 14 

CeSn2 Fusion 15 

CeSn3 Fusion 4 

Ce2Sn Fusion 4,15 

Ce2Sn3 Fusion 4,15 

CePb3 Fusion 4,13 

Ce2Pb Fusion 4 

CeTl Fusion 4 

CeTl3 Fusion 4 

CeZng Fusion 16 

CeCu2 Fusion 4 

CeCu^ Fusion 4 

CeAg Fusion 4 

CeAg3 Fusion 4 

CeAu Fusion 4 

CeAu2 Fusion 4 

CeAu 3 Fusion 4 

CeNi Fusion 17 

CeNij Fusion 17 

Ce3Ni Fusion 17 

CSgCO Fusion 17 

06203 * Cr2O0 Fusion 18 

Ce2(Mo04)3 Fusion 19 

Ce2(W04)3 Fusion 19 

CeAl2 Fusion 4,20 

CeAl4 Transition 21 

Ce3Al Fusion 21 
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Table 75 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Trombe and Foex-1 

2. Jaeger, Bottema, and Roeenbohm-1 

3. Kelley-21 

4. Rolla, Jandelli, Canneri, and Vogel-1 

5. Cublciotti-1 

6. Vogel-9 

7. Friederich and Sittlg-3 

8. von Wartenberg-11 

9. Kleinheksel and Kremers-1 

10. Brewer et al-1 

11. Jantsch and Wein-1 

12. Jantsch, Grubitsch, Hoffmann, and Alber-1 

13. Iandelli-1 

14. Vogel-6 

15. Vogel-3 

16. Schramm-1 

17. Vogel and Fiilling-l 

18. von Wartenberg and Eckhardt-l 

19. Zambonini-4 

20. Vogel-4 

21. Notwotny-1 
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Table 76 

SPECIFIC REFERENCES 

Substance Type 
of Temperature ACp 

FotTnul a Description Process 

La Transition 1,2 

Fusion 3,4,5 

La203 Fusion 6 

LaCl^ Fusion 7,8,9,10 

LaBr3 Fusion 8 

Lais Fusion 8,10 

La(N03)3*6H20 Transition 11 

Fusion 12 

LaSnj Fusion 5 

La2Sn Fusion 5,13 

La2Sn3 Fusion 5,13 

LaPb Fusion 5,13 

LaPbs Fusion 5 

La2Pb Fusion 5,13 

LaTl Fusion 5,13,14 

LaTls Fusion 5,13 

LaCu2 Fusion 5,13 

LaCu^ Fusion 5 

LaZng Fusion 15 

LaAg Fusion 5,13 

LaAgs Fusion 5,13 

LaAu Fusion 5,13 

LaAu2 Fusion 5,13 

LaAus Fusion 5,13 

LaNi Fusion 16 

LaNig Fusion 16 

LasNi Fusion 16 

La(MoO^)2 Fusion 17 

LaAl2 Fusion 5,18 

LaAl^ Transition 19 

REFERENCES 

1. Trombe-1 11. Friend-1 

2. Jaeger, Botteraa and Rosenbohra-1 12. Quill and Robey-1 

3. Tronibe-2 13. Canneri-2 

4. P.olla and Jandelll-1 14. Iandelli-1 

5. Rolla, Jandelli, Canneri, and Vogel-1 15. Schramm-1 

6. von Wartenberg and Reusch-1 16. Vogel and Fulling-1 

7. Kleinheksel and Kreners-1 17. Zambonini-4 

8. Jantsch and Wein-1 18. Canneri-3 

9. Voigt and Biltz-1 19. Motwotny-1 

10. Jantsch, Grubitsch, Hoffman, and Alber-1 
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Table 79 

SPECIFIC REFERENCES 

Substance Type 

of 

Process 

Temperature bCp 
Formula Descript ion 

PUF3 Sublimation 1,2 1,2 

Vaporization 1.2 1.2 

PUCI3 Sublimation 1,2,3 1,2,3 

Vaporization 1,2,3 1,2,3 

PuBr3 Sublimation 1,2 1,2 

Vaporization 1.2 1,2 

REFERENCES 

1. Brewer et al-1 

2. Seaborg, Katz, and Manning-1 

3. Weinstock-1 

Tabl e 80 

NpFe 

NpClg 

NPCI4 

NpBr^ 

Nplg 

Fusion 

Fusion 

Fusion 

Fusion 

Fusion 

REFERENCES 

1. Brewer et al-1 
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Table 81 

SPECIFIC REFERENCES 

Substance Type 

Temperature bCp 
Formula Descript ion Process 

u Transition 1,2 1,2 

Fusion 1 

UF4 Sublimation 1 1 

Vaporization 1 1 

UF6 Sublimation 1,3,4 1.3 

Fusion 4 4 

Vaporization 1.4 1.4 

UCI3 Sublimation 1 1 

Vaporization 1 1 

UCI4 Sublimation 1 1 

Vaporization 1 1 

UBrg Sublimation 1 1 

Fusion 1 1 

Vaporization 1 1 

UBr4 Sublimation 1 1 

Vaporization 1 1 

UC2 Fusion 1 1 

U2C3 Fusion 1 1 

(U02)Cl4(CH2NH3)2 ethylene diammonium 
uranyl chloride 

Fusion 5 

U02(N03)4(CH2NH3)2 diethylene diammonium 
uranyl nitrate 

Fusion 5 

U(BH4)4 uranium borohydride Vaporization 6 6 

U(BH4)3(BH3CH3) Vaporization 6 6 

U(BH3CH3)4 Vaporization 6 6 

REFERENCES 

1. Brewer et al-1 

2. Moore and Kelley-2 

3. Weinstock and Crist-1 

4. Brickwedde, Hoge and Scott-1 

5. Groaemann and Schilck-l 

6. Schlesinger and Brown-1 

Table 82 

Pads Fusion 1 

REFERENCES 

1. Grosse-1 
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Formula 

Th 

Th02 

ThCl4 

ThBr4 

Thl4 

Th(BH4)4 

Substance 

Description 

Table 83 

SPECIFIC REFERENCES 

Type 

of 

Process 

Transition 

Fusion 

Fusion 

Sublimation 

Vaporization 

Sublimation 

Vaporization 

Fusion 

Vaporization 

Sublimation 

1 

2,3 

4 

5 

5 

5 

5 

5 

5 

6 

Temperature 

5 

5 

5 

5 

5 

6 

Aff bCp 

REFERENCES 

1. Schultze-1 

2. Thorapson-1 

3. Marden and Rentschler-l 

4. Ruff, Ebert, and Woitinek-1 

5. Fischer, Gewehr, and Wingchen-1 

6. Hoekstra and Katz-1 
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Table 85 

SPECIFIC REFERENCES 

Substance Type 
of 

Process 
Temperature M i£p 

Formula Description 

Be Sublimation 1,2,3,4 1,2,3,4 

Fusion 1,2,3,4 1.2,3,4 

BeO Sublimation 5 5 

Fusion 6 

BeCl2 Sublimation 7,8,9 7,8,9 

Vaporization 7,8,9 7,8,9 

BeBr2 Sublimation 7,8 7,8 

Fusion 7,10 

Bel2 Sublimation 7,8 7,8 

Fusion 7 

6640(CH3CO2)6 Sublimation 11 11 

Transition 11 11 

Fusion 11 11 

BeCl2‘2(C2H5)20 Fusion 12 

BeBr2*2(C2H5)20 Fusion 12 

BeB2Hg Sublimation 13 13 

BeB2H3"N(CH3)3 Vaporization 13 13 

Fusion 13 

3BeO-22x02 Fusion 14 

BeO*AI2O3 Fusion 15 

REFERENCES 

1. Losano-1 

2. Baur and Brunner-l 

3. Schuman and Garrett-l 

4. Holden, Speiser, and Johnston-1 

5. Erway and Seifert-l 

6. 01'shanskii-1 

7. Rahlfs and Fischer-1 

8. Brewer et al-1 

9. Spitzen-1 

10. Lebeau-1 

11. Seki, Uomotanl, and Chihara-1 

12. Nespltal-1 

13. Burg and Schlesinger-3 

14. von Wartenberg and Werth-l 

15. Geller-1 
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SPECI 

Table 86 

FIC REFERENCES 

Substance Type 
of Temperature ACp 

Formula Description Process 

Mg Fusion 1.2 3 

Vaporization 4,5,6,7,8 8 

MgO Fusion 9 3 

MgF2 Fusion 10,11 10 

Vaporization 8,12 8,12 

MgCl2 Fusion 13,14,15,16,17 13,18 

Vaporization 19,20,21 19,20 

MgCl2*6H20 Fusion 23,24 23,25,22 

Mg 8X2 Fusion 26,27 3 

MgBr2'6H2O Fusion 28 

MgS04 Fusion 3 

M93N2 Transition 29 

Mg(N03)2'2H20 Fusion 30,31,32 

Mg(N03)2*6H20 Fusion 69,30,31,32,34 69 

Mg2P^7 Transition 35 

Fusion 36 

Mg3(P04)2 Fusion 3 

Mg3As2 Fusion 37 

Mg2Sb2 Transition 38 

3Mg(N03)2'2Bi'24H20 Fusion 39 

Mg(CH3COO)2-4H20 Fusion 40 

MgBr2-6HCOOH Fusion 41,42 

MgBr2* 6CH3OH Fusion 41 

MgBr2*6CH3COOH Fusion 41,42 

MgBr2'6C2H50H Fusion 41,42 

Mgl2*6CH30H Fusion 41 

Mgl2*6CH3CXX)H Fusion 41 

Mg12 * 6C2H^0H Fusion 41 

MgBr2*3CH3CN Fusion 43 

MgBr2’6CH3CONH2 Fusion 43 

Mgl2*6CH3CONH2 Fusion 43 

Mg2Si Fusion 44 

MgSi03 Fusion 45,46 3 

Mg28104 Fusion 47 

Mg2G9 Fusion 48 

Mg^Tl Fusion 49 

MgZn2 Fusion 3,50,51 3 

MgCu2 Fusion 1,51 

Mg2Cu Fusion 1 

MgCuSb Fusion 52 

MgAg Fusion 51 
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Table 86 (Continued) 

SPECIFIC REFERENCES 

Substance Type 
of 

Process 
Tempe rat u re M 

Formula Description 

MgNl2 Fusion 51 

MgO*Fe2P3 Fusion 53,54 

MgO'27102 Fusion 55 

2Mg0.Ti02 Fusion 55 

Mg0*Zr02 Fusion 56 

MgO* B2O3 Fusion 57 

2MgO* B2O3 Fusion 57 

3MgO* B2O3 Fusion 57 

MgCl2’5MgO-73203 boracite Transition 58 

Mg2Al3 Fusion 59 

Mg4Al3 Fusion 60 

MgO' AI2O3 Fusion 61,62,63 

MgPr Fusion 64 

Mg3Pr Fusion 64 

MgCe Fusion 65 

Mg3Ce Fusion 64,65,66 

Mg4Ce Fusion 64,65 

MgLa Fusion 67 

Mg3La Fusion 64,65 

MgO'La203 Fusion 68 

REF£RENCES 

15. Menge-1 

16. Sandonnini-11 

17. Korreng-1 

18. Lyashenko-l 

19. Kelley-19 

20. Maier-1 

21. Sandonnini-10 

22. Leenhardt and Boutaric-l 

23. Riesenfeld and Milchsach - 1 

24. Auzhbekovich-l,2 

25. Treadwell and Zurrer-l 

26. Kellner-1 

27. Ferrari and Giorgi-1 

28. Getman-4 

1. Jones- 1 

2. Chadwick-1 

3. Kelley-21 

4. Baur and Brunner-1 

5. Leitgebel-1 

6. Schneider and Esch-1 

7. Greenwood-7 

8. Brewer et al-1 

9. Kanolt-1 

10. Naylor-1 

11. Okamoto and Nisioka-1 

12. Ruff and Boucher-1 

13. Moore-4 

14. Ferrari and Carugati-l 
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TabI e 86 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

29. Mltchell-2 

30. Ewing, Brandner, Slichter, and Grlesinger-1 

31. Sieverts and Petzold-1 

32. Vasilev-1 

33. Quill and Robey-1 

34. Funk-1 

35. Roy, Middlesworth, and Huramel-1 

36. Anderson-25 

37. Natta and Passerini-1 

38. Grube and Bornhak-1 

39. Urbain and Lecombe-2 

40. Rivett-1 

41. Menschutkin-5 

42. Menschutkln-3 

43. Menschutkin-4 

44. Schubel-1 

45. Stein-3 

46. Allen, Wright and Cleraent-1 

47. Bowen and Schairer-3 

48. Kleram and Westlenning-1 

49. Hurae-Rothery and Raynor-l 

50. Hume-Rothery and Rounsefell-1 

51. Schubel-1 

52. Scheil and Sibert-1 

53. van Arkel, Verwey, and van Bruggen-1 

54. Roberts and Merwin-1 

55. von Wartenberg and Prophet-1 

56. von Wartenberg and Werth-l 

57. Toropov and Konovalov-1 

58. Shoji-1 

59. Hanson and Gaylor-1 

60. Grube-1 

61. von Wartenberg and Reusch-1 

62. Rankin and Merwin-1 

63. Weigel and Kaysser-1 

64. Rolla, Jandelli, Canneri and Vogel-1 

65. Vogel-5 

66. Vogel and Heuraann-1 

67. Canneri-2 

68. von Wartenberg and Eckhardt-1 

69. Riesenfeld and Milchsack-2 
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Table 87 

FIC REFERENCES 

Substance Type 
of Tempenature iCp 

Formul a Descript ion Process 

Ca Transition 1,2,3 12 2 

Sublimation 3,4,5 3,4,5 

Fusion 1,6,■7,8 8 

CaO Fusion 9,10,11 9,10,11 

CaF2 Transition 2,12 2,12 2 

Fusion 2,12,13 2,12 2 

Vaporization 12 12 

CaCl2 Fusion 2,15,16,17,18,19 2,15 2 

Sublimation 20 20 

CaCl2‘6H20 Fusion 59 

4CaCl2 * Fusion 17 

CaBr2-6H20 Fusion 60 

CaSO^ Transition 21 

Fusion 8,21 8 

Fusion 7 

Ca(N03)2 Fusion 8,22 8 

Ca(N03)2-NH20 Fusion 23 

CaO* P2^5 Fusion 24,25 

2CaO'P20^ Fusion 24 

3CaO'P205 Transition 2 2 2 

Fusion 24 

4CaO*P205 Fusion 25 

Ca2(AsO^)2 Fusion 26 

03^312 Fusion 27 

CaC2 Transition 2,28 2,28 2 

CaC2*OaO Fusion 29 

CaCl2‘3CH30H Fusion 30 

CaCl2'3C2H5OH Fusion 30 

CaSi2 Fusion 31 

CaSiO^ Transition 32 

Fusion 32,33,34,35,36,37 

Ca2SiO^ Transition 2,32,36,38,39 2 2 

Fusion 32,37 

CaSrig Fusion 40 

CaPb^ Fusion 27,40,41 

Ca2Pb Fusion 41 

Call Fusion 27,41 

CaCl2-TlCl Fusion 16 

CaZnj^Q Fusion 40,42 

Fusion 40,42 

CaCd^ Fusion 42 
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Table 87 (Continued) 

"1C REFERENCES 

Substance Type 
of Temperature Aff bCp 

Formula Descript ion Process 

CaCu^ Fusion 

CaAg Fusion 41,43 

CaAg2 Fusion 43 

Ca A93 Fusion 41,43 

CaAg4 Fusion 43 

CaAu2 Fusion 44 

CaAu4 Fusion 44 

2CaO‘3Fe203 Fusion 45 

CaO'9FeO Fusion 46 

Ca0'Fe0*Si02 Fusion 47 

CaCrO^ Fusion 48 

CaT Transition 2,49 2,49 2 

Ca0*Ti02'Si02 Fusion 50 

Ca0*ZiO2 Fusion 51 

CaO* Fusion 52,53 52 52 

CaO-28203 Fusion 2,52,53 2,52 2 

2CaO* ^20^ Transition 2,52 2,52 2 

Fusion 52,53 52 2 

3CaO* ^2^2 Fusion 52,53 52 2 

5CaO* B2O2'Si02 Fusion 54 

Ca AI2 Fusion 55 

Ca Ai^ Fusion 56 

CaO * A1^0^ Fusion 32,36,37 

12CaO-7Al203 Fusion 36,37 

CaBr2-AlBr3 Fusion 57 

CaO * AI2O2 * 2Si02 Fusion 36,37 8 8 

2Ca0-Al203-Si02 Fusion 36,37 

CaM92 Fusion 41 

CaMg(5103)2 Fusion 58 

REFERENCES 

1. Rinck-1 10. Schumacher-l 

2. Kelley-25 11. Kanolt-1 

3. Bastien-1 12. Naylor-1 

4. Rudberg-2 13. Fusaya, Uoto, and Imamura-1 

5. Kelley-19 14. Ruff and Boucher-1 

6. Hoffmann and Schtilze-2 15. Moore-4 

7. von Antropoff and Falk-1 16. Korreng-1 

8. Kelley-21 17. Neumann, Kroger, and Juttner-1 

9. 01'Ehanskii-1 18. Ruff and Plato-1 
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Table 87 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

19. Ferrari and Inganni-1 

20. Veselovskii-2 

21. Grahmann-l 

22. Carnelley-2 

23. Ewing, Krey, Law, and Lang-1 

24. Korber and Tromer-l 

25. Trorael-2 

26. Gue'rin-1 

27. Iandelli-1 

28. Moore-2 

29. Flusin and Aall-1 

30. Menschutkin-2 

31. Wohler and Schliephake-1 

32. Shepherd, Rankin, and Wright-l 

33, Smolensky-i 

34. Ginsberg-2 

35. Stein-3 

36. Rankin-1 

37. Rankin and Wright-l 

38. Ewles-1 

39. Vasenin-1 

40. Donski-1 

41. Baar-1 

42. Biltz and Wagner-1 

43. Weibke-3 

44. Weibke and Bartels-4 

45. Hilpert and Kohlrneyer-l 

46. Martin and Vogel-1 

47. Bowen, Schairer, and Posnjak-1 

48. von Wartenberg, Reusch, and Saran-1 

49. Naylor and Cook-1 

50. Iwase and Fukusima-1 

51. Ruff, Ebert, and Stephen-1 

52. King, Torgeson, and Cook-1 

53. Carlson-1 

54. Flint and Wells-2 

55. Matsuyama-1 

56. Biltz and Wagner-1 

57. Kendall, Crittenden, and Miller-1 

58. Bowen and Schairer-l 

59. Roozeboom-9 

60. Washburn et a1-1 
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Table 88 

SPECIFIC REFERENCES 

Substance Type 
of Temperature * Aff ACp 

Formula Description Process 

Sr Fusion 2,3,4,5 1 

Vaporization 6 6 

SrO Fusion 7 

SrF2 Fusion 1 1 

SrCl2 Fusion 8,9,10,11,12 1 

4SrCl2'SrO Fusion 8 

SrCl2*SrF2 Fusion 13 

SrBr2 Fusion 14 1 

Srl2 Fusion 15 

SrSO^ Transition 16 

SrSO^ Fusion 16,17 

Sr(N02)2 Transition 18 

Sr(N03)2 Fusion 15 

^^3^ ASO4)2 Fusion 19 

Sr2(P04)2 Fusion 1 1 

SrCO^ Transition 20 

Fusion 21 

Sr0*Si02 Fusion 22,23 

2SrO-Si02 Fusion 24 

SrPbj Fusion 25 

SrAg Fusion 2 

SrAg4 Fusion 2 

Sr3Ag2 Fusion 2 

Fusion 2 

SrO* B2O2 Fusion 26 

SrO*26203 Fusion 26 

2SrO* B2O2 Fusion 26 

SrO* ^^2^3 Fusion 27 

Sr Mg 2 Fusion 28 

SrMgg Fusion 28 
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Table 88 (Continued) 

SPECIFIC REFERENCES 

REFERENCES 

1. Kelley-21 

2. Weibke-3 

3. Hartmann and Uay-1 

4. Hoffmann and Schulze-2 

5. Hoffmann and Schulze-1 

6. Kelley-19 

7. Schumacher-1 

8. Neumann, Kroger, and Juttner-1 

9. Korreng-1 

10. Sandonnini-10 

11. Ferrari and Inganni-2 

12. Sandonnini-5 

13. Wlnter-2 

14. Kellner-1 

15. Carnelley-2 

16. Grahmann-1 

17. Amadori-3 

18. Bureau-2 

19. Guerin-1 

20. Ziraens-1 

21. Boeke-4 

22. Eskola-1 

23. Jaeger and van Klooster-1 

24. Stein-3 

25. Iandelli-1 

26. Guertler-2 

27. von Wartenberg and Reusch-1 

28. Kleram and Denkelaoker-1 
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Table 89 

SPECIFIC REFERENCES 

Substance Type 
of Temperature M iCp 

Formula Description Process 

Ba Transition 1 

Sublimation 2,3 2 

Fusion 1,3,4,5 

Vaporization 6 6 

BaO Sublimation 6,7 6,7 

Fusion 8 

Ba(OH)2 Fusion 9 9 

BaF2 Fusion 10,11,12,12 10 

Vaporization 14 14 

BaCl2 Transition 16,17 

Fusion 10,13,16,17,18,19 10,19 

Vaporization 15 15 

Ba (CIO4) 2 Transition 20 

BaBr 2 Fusion 10,13,21,22 10 

Ba 12 Fusion 13 

BaSO^ Fusion 10,23 10 

Transition 24 

Ba(N03) 2 Fusion 10,22,25 10 

Ba 3(P04) 2 Fusion 10 10 

Ba 3( AsO^) 2 Fusion 26 

BaCOg Transition 27,28 27 

BaSiO^ Fusion 29,30 

BaO * 2SiO 2 Fusion 29,31 

BaAg4 Fusion 4 

Ba 2^9 3 Fusion 4 

BaO * F e 3 Fusion 32 

Ba(M0O4) Fusion 33 

Ba 2P7 Fusion 22 

BaT ]_03 Transition 34 

Ba0*Zr02 Fusion 35 

BaO* ^2^3 Fusion 36 

Ba0-2B203 Fusion 37 

BaO* 3^21^3 Fusion 37 

BaO* 4B2O2 Fusion 37 

2BaO* B2O3 Fusion 36 

3BaO* Fusion 36 

BaO * AI2O3 Fusion 38 

BaMg2 Fusion 39 

BaMgg Fusion 39 

BaBeF4 Fusion 40 

BaBe2F^ Fusion 40 

1152 



SELECTED VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES 

National Bureau of Standards Washington, D.C. 

Table 89 (Continued) 

SPECIFIC REFERENCES 

REEERENCES 

1. Rinck-2 

2. Rudberg and Lerapert-1 

3. Hoffmann and Schulze-2 

4. Weibke-3 

5. Hartmann and May-1 

6. KelleY-19 

7. Blewett, Liebhafsky and Hennelly-1 

8. Schumacher-1 

9. Seward-1 

10. Kelley-21 

11. Okamoto and Nisioka-1 

12. Fusaya, Moro, and Imamura-l 

13. Ruff and Plato-1 

14. Ruff and Boucher-1 

15. Maier-1 

16. Korreng-1 

17. Sandonnini-1 

18. Neumann, Kroger, and Juttner-1 

19. Gire and Puche-1 

20. Vorlander and Kaascht-1 

21. Kellner-1 

22. Carnelley-2 

23. Calcagni-1 

24. Grahmann-1 

25. Harkins and Clark-1 

26. Gue'rin-1 

27. Lashchenko-1 

28. Zimens-2 

29. Eskola-1 

30. Jaeger and von Klooster-l 

31. Bowen-9 

32. van Arkel, Verwey, and Van Brugger-1 

33. Liebhafsky, Rochow, and V/inslow-1 

34. Miyake and Ueda-1 

35. von Wartenberg and Werth-1 

36. Guertler-2 

37. de Carli-4 

38. von Wartenberg and Reusch-1 

39. Klemm and Denkelacker—1 

40. Stock, Praetorius, and Priess-1 
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Table 90 

SPECIFIC REFERENCES 

Substance 

Formula Description 

Type 

of 

Process 

Temperature bS iCn 

Ra 

RaCl-q 

Fusion 

Fusion 

REFERENCES 

1. Curie and Debienine-1 

2. Honigschmid-1 
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Table 91 

SPECIFIC REFERENCES 

Substance Type 
of Temperature M tCp 

Formula Description Process 

Li Transition 1 

Fusion 2,3,4,5,6 2,3 

Vaporization 7 

LiOH Fusion 8 

LiF Fusion 2,8,9,10,11,12 2 

Vaporization 13 13 

LiCl 8ublimation 14 14 

Fusion 2,8,9,11,15,16, 2 
17,18,19 

Vaporization 13 13 

LiC103 Transition 20 

Fusion 20,21 

LiC103-3H20 Fusion 20 

LiC104 Fusion 22 

LiBr Fusion 2,9,16,23,24 2 

Vaporization 13 13 

Lil Fusion 8,9,16,23 

Vaporization 13 13 

Li2S04 Transition 18,25,26,27,28, 25 
29 

Fusion 2,18,26,28,29,30 2 

LiN03 Fusion 11,31,32,33,34, 31 32 
35,36,37 

LiN03-3H20 Fusion 38,39 38 

Li3P04 Fusion 40 

Li3Bi Fusion 41 

Li2C03 Fusion 11,18,28,42 

LiC2H302 Fusion 43,44 

LiC2H302* 2H2O Fusion 44 

Li2Si03 Fusion 2,45 2 

1148104 Fusion 2,45,46 2 

Li2Gs03 Fusion 47 

Li4Ge04 Fusion 47 

LiRe04 Fusion 48 

LiCl*00012 Fusion 49 

Li2Mo04 Fusion 2,50 2 

Li2W04 Fusion 2,50,51 2 

Li2W20-y Transition 51 

Fusion 50,51 

LiVOg Fusion 9 

2LiSi04*32x8104 Fusion 52 

LiB02 Fusion 2,11,45 2 
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SPEC! 

Table 91 (Continued) 

^IC REFERENCES 

Substance Type 
of Temperature bCp 

Formula Description Process 

Li20* ^2^3 Fusion 53 

Li20* Fusion 53 

L1.2O* ^®2^3 Fusion 53 

Fusion 53 

Li20* ^62^2 Fusion 53 

3LiF-AlF3 Fusion 54,55 

LiCl'AlCl3 Fusion 24 

LiBr"AlBr3 Fusion 24 

LlBr-7AlBr3 Fusion 24 

Li2BeF4 Fusion 56,57 

REFERENCES 

1. Barrett-1 

2. Kelley-21 

3. Binayendra-1 

4. Bidwell-2 

5. Losano-3 

6. Bridgman-13 

7. Gordon-4 

8. Scarpa-3 

9. Schraitz-Duraont and Schmitz-1 

10. Puschin and Baskow-1 

11. Jaeger-3 

12. Tacchini-1 

13. Kelley-19 

14. Niwa-1 

15. Sandonnini-4,11,18 

16. Ginnings and Phipps-1 

17. Hackineister-1,2 

18. Huttner and Taramann-1 

19. Richards and Meldrum-l 

20. Kraus and Burgess-1 

21. Bruhl-3 

22. Richards and Willard-1 

23. Sandonnini and Scarpa-4 

24. Kendall, Crittenden, and Miller-1 

25. Hare-1 

26. Nacken-1 

27. Ewles-1 

28. Amadori-8 

29. Calcagni and Marotta-3 

30. Calcagni and Marotta-4 

31. Goodwin and Kalmus-1 

32. Kelley-25 

33. Wagner-3 

34. Puschin and Radoicic-1 

35. Harkins and Clark-1 

36. Briscoe, Evans, and Robinson-1 

37. Lehrman and Breslau-1 

38. Morgan and Benson-2 

39. Donnan and Burt-1 

40. Carnelley-2 

41. Iandelli-1 

42. Amadori-3 

43. Davidson and McAllister-1 

44. Sidgwick and Gentle-1 

45. van Klooster-2,3 

46. Biltz and Lemke-1 

47. Schwarz-2 

48. Smith and Long-1 

49. Ferrari and Baroni-1 

50. Hoerman-l 

51. van Liempt-8 

52. Schwarz and Haacke-1 

53. Mazzetti and DeCarli-1 

54. Fedotieff and Tlmofeeff-1 

55. Puschin and Baskow-1 

56. Goldschmldt-3 

57. Thilo and Lehmann-1 
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SPECI 

Table 92 

FIC REFERENCES 

Substance Type 
of Temperature M fiCp 

Formula Description Process 

Na Fusion 1,2,3,4,5,6,7 1 1 

Vaporization 8,9 

Na202 Fusion 10 

NaOH Transition 11,12,13 11 

Fusion 11,12,14 11,12,14 

NaOH-H20 Fusion 15 

NaOH-3 I/2H2O Fusion 15 

NaF Sublimation 16,17,18,19,20, 16 
21,22,23,24,25 

Fusion 1,14,16,17,18,19, 1,14 
20,21,22,23,24,25 

Vaporization 19 19 

Nad Sublimation 27,28 27,28 

Fusion 1,21,23,29,30,31, 1 1 
32,33,34,35,36 

Vaf)orization 26 26 

NadOs Fusion 1,37 1,37 1 

NadO^ Transition 38,39 

NaBr Sublimation 16,28 16,28 

Fusion 14,21,22,23,33, 14 1 
34,40,41,42 

Vaporization 26 26 

Nal Fusion 14,22,23,34,40, 14 
41,43,44 

Vaporization 26 26 

Na2S Fusion 45,46,47 46,47 

Fusion 47,48 

Na2S3 Fusion 47 

Na2S4 Fusion 45,47,49 

^32^5 Fusion 47,48 

Na^Sg Fusion 47 

Na4S5 Fusion 47 

Na4S7 Fusion 47 

Na4S9 Fusion 47 

Na2SO^ Transition 49,50,51,52,53,54 

Fusion 23,34,49,52,53,54, 
55 

Na2S203* 5H2O Fusion 56,57,58 56,57 

NaSH Transition 50 50 

NaHS04 Fusion 59 

NaSeH Transition 50 

Na2Te Transition 60 

NaN02 Transition 61 
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Table 92 (Cent 

SPECIFIC REFERENCES 

inued) 

Substance Type 
of Temperature M ACp 

Formula Description Process 

NaN03 Transition 62 

Fusion 1,42,37,63,64,65, 1 1 
66 

NaNH2 Fusion 67,68,69 

NaPO^ Fusion 23,70 

Na^P^Oy Fusion 14,17 14 

NaH2P03 Fusion 71 

NaBi Fusion 72 

Na3Bi Fusion 72,73 

Na 2CO3 Transition 74 

Fusion 14,74,75,76 14 

Na02CH sodium formate Fusion 77,78 

NaC2H302 sodium acetate Transition 79 

NaCN Transition 80 

Fusion 14 14 

Vaporization 26 26 

NaCNS Fusion 14 14 

Na2Si02 Fusion 1,81,82 1 1 

Na2SiO^ Fusion 14,81,82 14 

Na 2^00^ Fusion 83,84 

Na2Ge20^ Fusion 84 

Na2^®4°9 
Fusion 84 

NaSn Transition 72 

Fusion 72 

Na2Sn Fusion 72 

NaPb Fusion 72,85,86 

Na2Pb Fusion 72,86 

Na2Pb5 Fusion 72,86 

Na4Pb Fusion 72,86,87 

Na^Pb2 Fusion 85 

NaCd2 Fusion 86 

NaCd^ Fusion 86 

NaRe04 Fusion 87 

Na20*Fe203 Fusion 88 

N 820104 Transition 89 

Fusion 89 

Na2CrO4-10H20 Fusion 90 

Na2Cr20y Fusion 91 

Na2Mo04 Transition 30 30 

Fusion 14,23 14 

Na2W04 Transition 92 92 

Fusion 14,23,92 14,92 
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Table 92 (Continued) 

SPECIFIC REFERENCES 

Substance Type 
of 

Process 
Temperature Aff bCp 

Formula Description 

Na2ti03 Transition 1 

Fusion 1,93 1 1 

Na2Ti205 Fusion 93 

*^®2^^3®7 Fusion 93 

NaB02 Fusion 23 

Na20* ^2^3 Fusion 94 

Na20*B203"8H20 Fusion 94 

Na^O* ^^2^3 Fusion 95,96 

N a ^0 * 4 ^2^3 Fusion 95,96 

2NaO-B203 Fusion 95 

Na3AlF6 Transition 1 1 1 

Fusion 1 1 1 

NaAlSiO_^ Transition 97 

Fusion 97 

Na2S04-MgS04 Transition 98 

Fusion 99 

- 

REFERENCES 

1. Kelley-25 

2. Bidwell-2 

3. Heycock and Neville-1 

4. Losano-3 

5. Goria-l 

6. Endo-1 

7. Grube and Schmidt-1 

8. Gordon-4 

9. Heycock and Lamplough-1 

10. Blumenthal-1 

11. von Hevesy-1 

12. Seward-2 

13. Ewles-1 

14. Kelley-21 

15. Pickering-16 

16. Niwa-1,6 

17. Carnelley-S 

18. Moissan-3 

19. Fedotieff and Iljinsky-1 

20. Arndt and Kalaez-1 

21. Ruff and Plato-1 

22. Schraitz-Dumont and Schmitz-1 

23. Jaeger-3 

24. Booth and Starre-l 

25. Puschin and Baskou-l 

26. Kelley-19 

27. Zirara and Mayer-1 

28. Mayer and Wintner-l 

29. Ferrari, Celeri, and Giorgi-1 

30. Hare-1 

31. Korreng-1 

32. Menge-1 

33. Sandonnini and Scarpa-3 

34. Huttner and Tammann-1 

35. Sandonnini and Ciamician-1 

36. Ray and Dayal-1 

37. Goodwin and Kalmus-1 

38. Vorla'nder and Kaascht-1 

39. Herrmann and Ilge-1 

40. Etard-1 
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SPECIFIC REFERENCES 

REFERENCES 

41. Amadori-1 83. Schwarz-2 

42. Kellner-l 84. Schwarz and Heinrioh-1 

43. Sandonnini and Scarpa-4 85. Klaiber-1 

44. Brand-1 86. Mathewson-1 

45. Pearson and Roblnson-2 87. Smith and Long-1 

46. Friedrich-7 88. Knick and Kohlmeyer-l 

47. Friedrich-9 89. Hartford-1 

48. Thomas and Rule-1 90. Morgan and Benson-2 

49. Perrier and Bellanca-1 91. Lehman, Selditch, and Skell-l 

50. Teichert-1 92. Goranson and Kracek-2 

51. Calcagni and Marotta-3 93. Washburn and Bunting-1 

52. Boeke-1 94. Cole, Scholes, and Amberg-1 

53. Nacken-1 95. Morey and Merwin-1 

54. Calgani-1 96. Ponomareff-1 

55. Roberts-2 97. Bowen-10 

56. Sturley-1 98. Speranekaya-l 

57. Muller-15 99. Druzhinin-1 

58. Tilden-2 

59. Ishikawa, Masuda, and Hagesawa-l 

60. Pellini and Quercigh-3 

61. Jaffray-1 

62. Kracek-6 

63. Puschin and Radoicic-1 

64. Lehman and Breslow-1 

65. Harkins and Clark-1 

66. Bergraan-2 

67. Amadori-8 

68. Kraus and Cuy-l 

69. McGee-1 

70. Wdhler and Starg-Lvmd-1 

71. Partridge, Hicks, and Smith-1 

72. Amat-1 

73. Vournasas-l 

74. Iandelli-1 

75. Makarov and Schul'glna-1 

76. Niggli-2 

77. Sidgwick and Gentle-1 

78. Kendall and Adler-1 

79. Vorlander and Noete-1 

80. Bijvoet and Verweel-1 

81. Morey and Bowen-1 

82. Kracek-5 
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Table 93 

SPECI FIC REFERENCES 

Substance Type 
of 

Process 
Temperature Wp 

Formula Description 

K Fusion 1,2,3,4,5,6,7 1.2 

Vaporization 8 

KO2 Transition 9 

IC2O2 Fusion 10 

K2O3 Fusion 10 

KOH Transition 11,12,13 11 

Fusion 11,13,14 11,13,14 

Vaporization 19 19 

KOH-H20 Fusion 16 

KF Fusion 2,17,18,19,20,21 2 2 

Vaporization 15 15 

KF'4H20 Fusion 22 

KHF2 Transition 23 23 

Fusion 23,24 23 

KF*2HF Fusion 24 

KF-3HF Fusion 24 

KF-4HF Fusion 24 

2KF-5HF Fusion 24 

KCl Sublimation 25,26 25,26 

Fusion 2,20,21,27,28,29, 
30,31,32,33,34, 
35,36,37 

2,27 2 

Vaporization 15,38,39 15,38 

KCIO^ Transition 40,41,42 40 

KBr Sublimation 25,26,43,44 25,26,43,44 

Fusion 15,20,25,26,30, 
32,33,35,36,37, 
43,44,45,46,47 

15,25,26,43, 
44 

Vaporization 15 15 

KI Sublimation 26,43,44 26,43,44 

Fusion 21,30,32,33,35, 
36,37,48,49,50 

Vaporization 15 15 

KI3 Fusion 61 

KIO3 Fusion 37 

KIBr2 Fusion 52 

K2S Transition 53 53 

K2S5 Fusion 54 

K2SO4 Transition 2/, 28,35,55-, 56, 
57,58,59,60,61 

27,56,57 55 

Fusion ?.? ,28,66,57,62, 56,57 55 

K2S04*3K2S Fusion o2 

KSH Transition 64 64 
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Table 93 (Continued) 

SPECIFIC REFERENCES 

Substance Type 
of Temperature Aff ACp 

Formula Description Process • 

KHSO4 Transition 65 65 

Fusion 66 

K2S04*3H2S04 Fusion 66 

KSeH Transition 64 64 

■^3 Fusion 67 

KNO2 Fusion 68,69 

WJO3 Transition 2,70,71,72,73 2,70,71 2 

Fusion 14,21,72,73,74, 14,74 2 
75,76 

KNH2 Fusion 77,78 

KNOg-aHNOg Fusion 79 

KP03 Transition 28 

\ Fusion 14,21,80 14 

K3P04 \ Fusion 81 81 

K4P207 Transition 81 

Fusion 14,28,81 14 

KH2P04 Transition 82 82 

K2HP04-6H20 Fusion 83 

KPO3.KF Transition 81 

Fusion 81 

KH2ASO4 Transition 84 84 

KSb Fusion 85 

KgSb Fusion 85 

KBi2 Fusion 86 

K2Bi Fusion 87 

K3Bi Fusion 87,88 

K3Bi2 Fusion 87 

K2CO3 Transition 35,89 

Fusion 2,35,37,89,90,91 2 

KCHO2 potassium formate Fusion 92 

KC2H3O2 potassium acetate Fusion 93,94 

KCH02‘HCD2H Fusion 92 

HC2H302-HC2H302 Fusion 93 

KCN Transition 95 95 

Fusion 14,49 14 

KCNS Transition 96,97 96 

Fusion 14,96,97,98,99, 14,96,98 
106 

K2Si03 Fusion 101 

K2O*23102 Fusion 101 

K20*4Si02 Transition 102 102 

Fusion 101,102,103 102 
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Table 93 (Cont inued) 

SPECIFIC REFERENCES 

Substance Type 
Temperature M ACp 

Formula Descript ion Process 

K2O*Ge02 Fusion 104 

KjO-40602 Fusion 104 

2KF-GeF4 Fusion 105 

KPbIg Fusion 48 

K2S04-2PbS04 Transition 106 

Fusion 106 

KTl Fusion 107 

KCd Fusion 7 

KRe04 Sublimation 108,109,110 109 

Fusion 108,109,110 109 

K2SO4-200304 Fusion 111 

KFe(S04)2*12H20 Fusion 112 

KCl-MnClg Fusion 113 

K2S04-2MnS04 Fusion 114 

KsCrO^ Transition 27,61,115,116,117 27 

Fusion 14,61,115,116,117 14 

Transition 118 

Fusion 2,21,57,61,115, 
116,117,118,119, 
120 

2,119 2 

K2M0O4 Transition 59,121,61,117,122 

Fusion 14,21,35,59,61, 
117,121,122 

14 

K2M020^ Fusion 61,117 

K2O-3M0O3 Fusion 121 

K2WO4 Transition 59,117,121,122, 
123 

Fusion 14,21,35,59,121, 
123 

14 

K2W2O7 Fusion 61,117 

KVO3 Fusion 20,124 

KBO2 Fusion 21,80 15 

Fusion 125,126 

K2O"^^2^3 Fusion 125 

K2O-4B2O3 Fusion 125 

KBF4 Transition 127 

Fusion 128 

KBO2-KPO3 Fusion 80 

3KF-AIF3 Fusion 17 

KBr-AlBrs Fusion 129 

KBr-2AlBr3 Fusion 129 

KA1(S04)2-12H20 Transition 130 130 

Fusion 112,131,132 132 
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Table 93 (Continued) 

SPECIFIC REFERENCES 

Substance Type 
of 

Process 
Temperature bCp 

Formula Description 

KAlSi20g lincite Transition 133 

Fusion 134 

K2SO4-86304 Fusion 106 

KF-MgF2 Fusion 135 

KCl-MgCl2 Fusion 2,136,137 2 

2KCl.MgCl2 Fusion 137 

K2S04-2MgS04 Fusion 106,138 

KCl-CaCl2 Fusion 136 

K2S04'2CaS04 Transition 136 

Fusion 136 

KCaP04 Transition 139 

K20-Ca0-Si02 Fusion 140 

K20-3Ca0-6Si02 Fusion 140 

2K20-CaO-3Si02 Fusion 140 

2K20-Ca0-6Si02 Fusion 140 

4K2O-CaO-10SiO2 Fusion 140 

KBr-2SrBr2 Fusion 141 

2KBr-SrBr2 Fusion 141 

K2SO4-2SrS04 Transition 106 

2KBr-BaBr2 Fusion 141 

K2S04-112804 Fusion 138 

K2Mo04- Li2Mo04 Transition 121 

Fusion 121 

K2W04-Li2W04 Fusion 123 

REFERENCES 

1. Carpenter and Steward-1 

2. Kelley-25 

3. Endo-6 

4. Losana-3 

5. Goria-1 

6. Bidwell-2 

7. Smith-16 

8. Gordon-4 

9. Neuraann-1 

10. Centnerezwer and Blumenthal-1 

11. von Hevesy-1 

12. Ewles-1 

13. Seward and Martin-1 

14. Kelley-21 

15. Kelley-19 

16. Pickering-16 

17. Puschin and Baskow-1 

18. Amadori and Ciaraician-1 

19. Derganov and Bergman-l 

20. Schraitz-Dumont and Schmitz-1 

21. Jaeger-3 

22. Yatlov and Polyakoy-1 

23. Westrum Jr. and Pitzer-1 

24. Cady-3 

25. Mayer and Wintner-1 

26. Niwa-6 

27. Hare-1 

28. Amadori-4,9 
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SPECIFIC REFERENCES 

REFERENCES 

29. Korreng-l 71. Kracek-7 

30. Ruff and Plato-1 72. Puschin and Radoicic-1 

31. Klenge-1 73. Wagner-3 

32. Phipps and Partridge-1 74. Goodwin and Kalmus-1 

33. Sandonnini and Ciaraician-l 75. Harkins and Clark-1 

34. de Cesario and Paterno-1 76. Lehrman and Breslau-1 

35. Huttner and Taramann-1 77. Wohler and Stang-Lund-1 

36. Ginnings and Phipps-1 78. Kraus and Cuy-1 

37. Ray and Dayal-1 79. Groschuff-2 

38. Kangro and Wieking-1 80. von Klooster-1 

39. Kordes and Raoz-1 81. Amadori-5 

40. Hofmann and Marin-1 82. Stephenson and Hooley-1 

41. Herrmann and Ilge-1 83. Ravitsch-1 

42. Vorlander and Kaascht-1 84. Stephenson and Zettlemoyer-l 

43. Zimra and Mayer-1 85. Parravano-4 

44. Niwa-1 86. Sraith-16 

45. Kellner-1 87. Voumasas-1 

46. de Cesario-1 88. Iandelli-1 

47. Sandonnini-7 89. Makarov and Schul'glna-l 

48. von Klooster and Stearns-1 90. Niggli-2 

49. Rassow-1 91. Amadori and Clamician-1,2 

50. Brand-1 92. Kendall and Adler-l 

51. Grace-1 93. Davidson and McAllister-l 

52. Cremer and Duncan-1 94. Bakunin and Vltale-1 

53. Bridgman-11 95. Messer and Ziegler-1 

54. Pearson and Robinson-1 96. Bridgman-11 

55. Kelley, Boericke, Moore, Huffman, and Bangert-1 97. Kracek-2 

56. Shomate and Naylor-1 98. Dingemans-3 

57. Roberts-2,3 99. Palkina-1 

58. Perrier and Bellanca-1 100. Chretien and Hoffer-1 

59. von Klooster-5 101. Kracek, Bowen, and Morey-1 

60. Calcagni and Marotta-3 102. Goranson and Kracek-1 

61. Ainadori-7 103. Kracek, Bowen and Morey-2 

62. Goubeau, Kolb, and Krall-1 104. Schwarz and Helnrlch-1 

63. Nacken-1 105. Muller-20 

64. Teichert-1 106. Grahmann-1 

65. Bridgman-1 107. Kurnakov and Puschin-1 

66. Kendall and Landon-1 108. Neumann and Costeanu-1 

67, Wohlgemuth-1 109. Vorlander and Dalichow-1 

68. Bureau-1 110. Smith and Long-1 

69. Palkina-1 111. Calcagni and Marotta-4 

70. Bridgman-12 112. Locke-1 
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SPECIFIC REFERENCES 

REFERENCES 

113. Sandonnini and Scarpa-3 

114. Calcagni and Marotta-3 

115. Groschuff-2 

116. Zeraczuzy 

117. Amadori-7 

118. Hartford-l 

119. Goodwin and Kalmus-1 

120. Lehrman, Selditch, and Skell-1 

121. Hoermann-1 

122. Amadori-11 

123. van Liempt-6,8 

124. Matsui, Kyoura> and Iwanaga-1 

125. Rollet-1 

126. Cole, Scholes, and Amberg-1 

127. Vorlander, Hollatzs and Fischer-1 

128. de Boer and van Liempt-1 

129. Kendall, Crittenden, and Miller-1 

130. Shomate-6,7 

131. Washburn-1 

132. Sturley-1 

133. Shoji-1 

134. Bowen and Schairer-1 

135. Derganov and Bergman-l 

136. Menge-1 

137. Kleram, Beyersdorfer, and Orysohkewitech-l 

138. Nacken-6 

139. Franckp Bredlg, and Kanert-l 

140. Morey, Kracek, and Bowen-1 

141. Kellner-l 
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Table 94 

SPECIFIC REFERENCES 

Substance Type 
of Temperature bCp 

Formula Oesc riptIon Process 

Rb Transition 1 

Sublimation 2 2 

Fusion 1,3,4,5,6 3 

Vaporization 2 2 

RbOH Transition 7 7 

Fusion 7,8 7,8 

RbF Fusion 3,9 3,9 

Vaporization 2 2 

RbF'HF Fusion 10 

RbF*2HF Fusion 10 

RbCl Fusion 3,11,12,13 

Vaporization 2,14 2,14 

RbBr Fusion 3,14,15 3,14 

Vaporization 2 2 

Rbl Fusion 3,15 3 

Vaporization 2 2 

Rb2S2 Fusion 16 

RbgSj Fusion 16 

RbgS^ Fusion 16 

Rb2S^ Fusion 16 

Rb2S04 Transition 17,18 

Fusion 15 

RbSH Transition 19 19 

RbSeH Transition 19 

RbNg Fusion 20 

RbNOg Transition 21,22 

Fusion 3,15,21,22 3 

RbNOg-HNOg Fusion 23 

Rb2CXD2 Fusion 24 

RbCH02 rubidium formate Fusion 25 

RbC2H202 rubidium acetate Fusion 25 

RbCNS Fusion 26 

RbBF^ Fusion 27 

BRb-AlFg Fusion 28 

RbNOg-LiNOg Fusion 22 

RbOH-2NaOH Fusion 7 

2RbOH-KOH Fusion 7 
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SPECIFIC REFERENCES 

REFERENCES 

1. Bidwell-2 

2. Kelley-19 

3. Kelley-21 

4. Endo-6 

5. Losana-3 

6. Goria-1 

7. von Hevesy-1 

8. von Hevesy-2 

9. Brewer et al-1 

10. Prideaux and Webb-1 

11. Sandonnini-18 

12. Blitz and Klerara-2 

13. Richards and Meldrum-1 

14. Mayer and Wintner-1 

15. Jaeger-3 

16. Biltz and Wllke-Dorfurt-l 

17. Muller-18,19 

18. Huttner and Tammann-1 

19. Teichert-1 

20. Suhrnann tmd Cluslus-1 

21. Rostkovskii-1 

22. Puschin and Radoicic-1 

23. Wells and Metzger-1 

24. Carnelley and Carleton-Willlaas-l 

25. Sidgwick and Gentle-1 

26. Vrzhesnevskli“l 

27. de Boer and von Llerapt-1 

28. Puschin and Baskow-1 
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SPECIFIC REFERENCES 

Substance Type 
of Temperature &B HCp 

Formula Description Process 

Cs Sublimation 1 1 

Fusion 2,3,4,5,6 2,3 

Vaporization 1 1 

CS2O Fusion 7 

CSyO Fusion 7 

CsOH Transition 8 

Fusion 8 8 

CsF Fusion 2,9,10 2,9 

CsF'HF Fusion 11 

CSF-2HF Fusion 11 

CsF-SHF Fusion 11 

CSF-6HF Fusion 11 

CsCl Transition 12 12 

Fusion 2,10,13,14 2 

Vaporization 1 1 

CsBr Fusion 1,10,15 1,15 

Vaporization 1 1 

CsBrOj Fusion 16 

Csl Fusion 10 

Vaporization 1 1 

CS2S2 Fusion 17 

CS2S3 Fusion 17 

CS2S5 Fusion 17 

CS2S6 Fusion 17 

Cs2SO^ Transition 18 

Fusion 10 

CSN3 Fusion 19 

CSNH2 Fusion 20,21 

CSNOg Transition 22,23 

Fusion 1,10,22 1 

CSN03-4H20 Fusion 24 

CSNO3.HNO3 Fusion 25 

CSHOO2 cesium formate Fusion 26 

CsHC02*H20 Transition 26 

Fusion 26 

CSC2H3O2 cesium acetate Fusion 26 

CsCl-20001 Fusion 27 

CS2TiFg Fusion 28 

CsBF^ Fusion 29 

3CSF.AIF3 Fusion 30 
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SPECIFIC REFERENCES 

REFERENCES 

1. Kelley-19 

2. Kelley-21 

3. Eckhaxdt and Graefe-1 

4„ de Boer, Broos, and Emmens-1 

5. Losana-3 

6. Goria-l 

7. Rengade-6 

8= von Hevesy-1 

9. Brewer et al-1 

10. Jaeger-3 

11. Winsor and Cady-1 

12. Wagner and Lippert-1 

13. Biltz and Klemm-2 

14. Richards and Meldrum-1 

15. Niwa-6 

16. Buell and McCrosky-1 

17. Biltz and Wilke-Dorfurt-l 

18. Muller-18,19 

19. Suhrmann and Clusius-1 

20. Juza-1 

21. Juza, Fasoid, and Haeberle-1 

22. Puschin and Radoicic-1 

23. Beliatti and Finaezi-1 

24. Bassett and Taylor-1 
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As indicated in the Introduction, the formula 
of the g-iven substance, wi-itten according to the 
standard arrangement, determines, first, the ele¬ 
ment under which the compound will be listed and, 
second, the position the given compound will oc¬ 
cupy in that section. 

The tables of values and of specific references 
for compounds occurring under given elements 
may be located from the following numbers refer¬ 
ring to pages in this book. 

Element 

Tables of values Specific references 

Element 

Tables of values Specihc references 

Series I 
page 

Series II 
page 

Series I 
page 

Series II 
page 

Series I 
page 

Series II 
page 

SeriesI 
page 

Series II 
page 

Actinium_ Molybdenum 293 707 928 1, 113 
All! min um 318 731 941 1, 127 Neodymium 344 752 957 1, 135 
Americium - _ N eon _ 14 543 827 L 028 
Antimony 90 582 852 1, 051 Neptunium 356 764 963 1, 140 
Argon 15 544 827 1, 028 Nickel 245 690 910 L 104 
Arsenic 85 579 850 L 049 Nitrogen 52 561 843 L 041 
Astatine. _ Osmium 238 684 905 1, 100 
Barium. _ 413 787 984 1, 152 Oxygen 8 538 824 1, 026 
Bervllium_ 368 770 968 1, 143 Palladium 240 687 907 1, 102 
Bismuth 95 584 854 1, 053 Phosphorus 72 570 847 1, 045 
Boron _ 313 721 939 1, 123 Platinum. .. . 234 .682 902 1, 099 
RroiTiiiip 27 550 832 L 032 Plutonium 355 763 962 1, 140 
Cfli.rl minm 190 670 885 1, 091 Polonium 51 842 
Calcium 386 778 974 1, 147 Potassium 483 803 1, 007 1, 161 
Carbon 98 585 855 1, 054 Praseodymium 346 753 958 1, 136 
Cerium 348 756 959 1, 137 Promethium. 343 956 
Cesium 528 819 1, 021 L 169 Protactinium 768 1, 141 
Chlorine 21 549 ' 830 1, 031 Radium. _ . 430 791 990 1, 154 
Chromium.. . . 284 705 925 1, 112 Radon. 18 547 828 1, 029 
Cobalt 252 692 913 1, 106 Rhenium 239 685 906 1, 101 
Columbium 302 714 932 L 117 Rhodium 242 688 908 1, 102 

(Niobium) Rubidium _ 520 815 1, 018 1, 167 
Copper 207 674 891 1, 094 Ruthenium.. . . 243 689 909 1, 103 
Curium . . Samarium _ 341 751 955 1, 134 
Dysprosium 337 747 951 1, 133 Scandium 328 740 944 1, 131 
Erbium.. 335 745 949 1, 133 Selenium _ ... 46 557 839 1, 038 
Europium 340 750 954 1, 134 Silicon 147 629 869 1, 072 
Fluorine 19 548 829 1, 030 Silver 222 677 896 1, 096 
Francium Sodium 447 796 995 1, 157 
OaHnliTiiiiTn 339 749 953 1, 134 Strontium 402 784 980 1, 150 
Gallium 166 657 877 L 084 Sulfur_ 35 552 836 1. 034 
Germanium 151 645 871 1, 078 Tantalum 303 715 933 1, 118 
Gold 230 681 900 1, 098 Technetium ... .. 244 909 
Hafnium . . . 312 720 938 1, 122 Tellurium _ . 49 560 841 1, 040 
Helium .. _ 13 542 827 1, 028 Terbium . .. 338 748 952 1, 133 
Holmium 336 746 950 1, 133 Thallium 173 662 879 1, 087 
Hydrogen 9 539 825 1, 027 Thorium . _. 363 769 966 1, 142 
Indium 170 660 878 1, 086 Thulium 334 744 948 1, 132 
Iodine 31 551 834 1, 033 Tin_ 154 649 872 1, 080 
Iridium 237 683 904 1, 100 Titanium _ 304 716 934 1, 119 
Iron 261 694 917 1, 107 Tungsten 296 709 930 1, 114 
Krypton 16 545 828 1, 029 Uranium. . V 357 765 964 1, 141 
Lanthanum _ 351 760 961 1, 139 Vanadium 299 712 931 1, 116 
Lead. 158 653 874 1, 082 17 546 828 o

 
to

 

Lithium 431 792 991 1, 155 
Lutetium. _ 332 742 946 L 132 Ytterbium 333 743 947 1, 132 

Magnesium 373 772 970 1, 144 Yttrium 330 741 945 1, 131 

273 702 921 1, 110 Zinc 177 667 881 1, 089 
Mercury 199 672 888 1, 093 Zirconiutn 308 718 936 1, 121 
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