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THERMODYNAMIC
PROPERTIES OF
THE ELEMENTS

Tabulated values of the heat capacity, heat content,
entropy, and free energy function of the solid,
liquid, and gas states of the first 92 elements are
given for the temperature range 298° to 3000°K.
Auxiliary data include temperatures and heats of
transition, melting, and vaporization and vapor pres-
sures. Literature sources are listed. The published
values have been analyzed and are supplemented
by estimates when experimental data are lacking.
With the aim of providing the basic data for the
elements needed in the calculation of the thermo-
dynamic properties of chemical compounds, the
tables were compiled by D. R. Stull and G. C. Sinke
at the Thermal Laboratory of the Dow Chemical Co.
These up to date tables especially fill the need for
data in the increasingly important high temperature
region.
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Preface

Preparation of consistent tabulations of thermodynamic data is a difficult
task because of the complex interrelations of the data. One new set of data
can require changes in numerous related values. For inorganic thermodynamic
compilations, the logical starting point is a reliable tabulation of data for the
elements. If data for compounds are to be compared, they must be based on
the same elemental data. Once the thermodynamic data for the elements
have been fixed, then equilibria involving the elements and compounds can be
treated to fix the stability of the compounds. When the heats of sublimation
and ionization of the elements are available, Born-Haber cycle calculations can
be carried out for ionic compounds to check the reliability of data for the com-
pounds.

The present tables are thus an important step in the preparation of com-
plete thermodynamic tables for inorganic compounds at high temperatures.
Because of recognition of the importance of data for the elements, there has
been a great upsurge in experimental work on the elements during the last
decade. The availability of large calculating machines has made the calcula-
tion of gaseous thermodynamic data from spectroscopic data almost routine.
In particular, there has been a great deal of work on the determination of vapor
pressures and heats of sublimation of the elements. In view of these recent
developments, the present compilation is greatly improved over similar previous
work, and is the first complete compilation for the elements at closely spaced
temperature intervals.

The authors have chosen 298.15° K. instead of the conventional 0° K. as
the standard reference temperature for preparation of free energy function
tables. 0° K. is the most logical reference temperature for calculating thermo-
dynamic functions from spectroscopic data. However, most heats of formation
of condensed phases are given at 25° C. or 298.15° K. and data are often lacking
for converting to 0° K. Whenever data are available for calculating thermody-
namic functions using the 0° K. reference temperature, data are also available
for converting to the 298.15° K., but the reverse is not always true. Thus,
for high temperature thermodynamic calculations, 298.15° K. is a more con-
venient reference temperature. Inasmuch as it will be necessary to combine the
(F° — H3s)/T functions given here for the elements with (F° — Hg)/T functions
given elsewhere for compounds, the authors have provided the (Hgzs — H3)
values that will allow conversion from one reference temperature to the other.

It is perhaps regrettable that the authors have not elected to attempt the
difficult task of assigning uncertainties to the data, particularly the heats of
sublimation. Often, differences between thermodynamic quantities are known
with much higher accuracy than the absolute values are known. Thus, it is
frequently necessary to retain many figures beyond the last significant figure to
retain the accuracy of the relative values. However, when no indication of the
absolute accuracy is given, the person using the tables can be deceived by the
number of figures presented. It is important to know the limitations of the
calculations that one is making. Some of the heats of sublimation given in the
tabulations are uncertain enough to cause uncertainties in the calculated vapor
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pressures by as much as a factor of 2, and in some instances by a factor of 10.
It is difficult to assign uncertainties because the uncertainty is usually not due
to random error in the determinations but often to unknown systematic errors.
The compiler must, from his experience with the technique used, his appraisal
of the experimenters, and possible checks with theoretical or empirical rules,
try to guess the odds by which the values he listed may be off by a given amount.
Although difficult, it is important to try to do this.

Because of the recent change in the temperature scale, as well as changes
in the best values for the fundamental constants, thermodynamic tabulations
from different sources are not quite consistent. These differences are usually
negligible from the practical point of view, but they can be annoying when
thermodynamic calculations are being checked for arithmetic errors, because
different ways of carrying out the calculations will give slightly different answers.
The change due to the change in the temperature scale and the resulting change
in R is 1 in 27,000, and should be kept in mind when the values in this tabulation
are combined with values from earlier tabulations based on the old temperature
scale. Also, the values used for A, k, and N have fluctuated in recent years and
the values used in this compilation are probably not the ones that will be gener-
ally accepted in the future. Here again, the corrections are nuisance corrections
rather than significant ones, but it appears likely that the data tabulated in
these tables for gaseous elements will have to be recalculated for complete con-
sistency with future tabulations when general agreement has been reached on
the values of k, k, and N, as well as the ratio of the physical and chemical atomic
weight scales. Fortunately, the modern calculating machines make this chore
relatively easy.

A word should be said about the use of these tables in evaluating vapor
pressure data or in calculating vapor pressures from the heats of sublimation.
Because of the difficulty in obtaining accurate temperature coefficients, the
calculation of heats of sublimation or vaporization from the temperature co-
efficient of the vapor pressure is often not reliable. 'When entropies are known
and free energy functions are available, the preferred method of treating the
data is to calculate the heat of vaporization or sublimation from each vapor
pressure by means of the relationship, AHgg = T [AF°/T — (AF° — AH3s)/T],
where the function (AF° — AH3)/T is tabulated in the tables and AF°/T is
obtained from the equation AF°/T = — RT In P. If the data have no serious
temperature-dependent errors, the values of AH 55 derived from data at different
temperatures will show no trend with temperature. If the data are subject to
error, AH3g will show a trend with temperature. However, a reasonably good
value can still be obtained from the average AH3s, whereas the temperature co-
efficient of the vapor pressure would yield a heat greatly in error.

Because the heats of sublimation and vapor pressures are related through
the free energy functions, it is important that they be used consistently. Heats
of sublimation derived through the use of free energy functions in other tabula-
tions should not be used with the tables given here. Comparison of the data
in this compilation with those in other compilations will show differences in
the tabulated values, even though the same original data were treated, because
of different methods of preparation of the free energy functions. In spite of
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the differences between tabulated heats of sublimation and free energy functions
in different tables, the original data can be reproduced from either set if the heat
of sublimation is used together with the free energy function that was used to
obtain it.

Likewise, the heat capacity values tabulated in the present compilation may
appear different from those of other compilations, even when the original data
are the same. This is due to the fact that the original measurements are usually
heat content measurements at high temperatures and the accuracy of the heat
content measurements is not sufficient to allow the temperature dependence to
be fixed explicitly. Different people assume different functions to represent
the temperature variation of the heat content or heat capacity. For example,
some prefer to take an average constant heat capacity to represent data for a
limited liquid range. Others will assume a linear variation with temperature
with some relationship between the two coefficients of the heat capacity equation.

Clearly, the user of any thermodynamic tables must become familiar with
the tables and the interrelationships of the data if he plans to make extensive
use of the values. Moreover, he must not use them blindly. The actual num-
bers tabulated for the different thermodynamic functions are not so significant
as the final equilibrium constants that are to be calculated from them. These
tables are designed to yield equilibrium constants of as high an accuracy as can
be obtained from the available data. Thus, the uncertainty of a given heat of
sublimation may be considerably smaller in regard to its use for calculation of
vapor pressures than in regard to its use for heat balance calculations.

The above considerations point out the importance of having all thermo-
dynamic tables prepared in a consistent way, preferably by a single group.
New data are being obtained at a rapid rate and it is important to have some
permanent staff of experienced people providing continuous revisions, either
through use of loose-leaf additions or through lists of revised values. The
National Bureau of Standards has made a start in this direction with the pub-
lication of Series I and II of their thermodynamic compilations in Circular
500. Since the publication of Circular 500, however, the NBS group appears
to have lost its momentum; work on Series III, the high temperature compila-
tion, seems to have come to a halt except for some tabulations published in the
Journal of Research of the National Bureau of Standards. The job of obtaining a
complete tabulation of all available data is such an enormous one that no single
group could hope to do it adequately. It is to be hoped that many groups will
contribute by tabulating data in their fields of interest so that the first stage of
a complete compilation can be achieved. Then it might be possible for the
National Bureau of Standards to keep these tables up to date, but even this
would require much more adequate staffing and support.

In many instances, estimates were necessary to carry out the calculations.
Even for the elements a surprising amount of experimental data are necessary
to put the tables on a firmer basis. It is hoped that research workers will take
note of these gaps and endeavor to fill them when they have the equipment and
materials on hand. Thermodynamics can be an extremely powerful tool,
but its edge is severely blunted when the fundamental starting data are lacking.
Berkeley, California LEo BREWER
August, 1956
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Introduction

RECENT YEARS have seen a considerable widening of the scope of chemical technology.
Elements previously neglected or unavailable have become important as fission products
in atomic reactors. The search for materials possessing the unusual properties needed
for applications in atomic energy, aircraft, electronics, and many other industries has
raised laboratory curiosities to quantity production status. Higher and higher tempera-
tures are being used in routine chemical operations, with the prospect of high temperature
process heat from atomic energy increasing the attractiveness of this field. Along with
the broadened horizon of technology has come a growing recognition of chemical thermo-
dynamics as a useful research and engineering tool. When accurate data are available, a
screening program based on thermodynamic calculations frequently points out the most
favorable approach to the production of the elements and their compounds. Even
estimates can sometimes indicate the most promising of the available routes or the most
suitable material for a particular purpose.

Examples of thermodynamic calculations are discussed by Kelley (181, 183, 184)
(italic numbers in parentheses refer to the bibliography on page 227) in his pioneer bulle-
tins on practical applications of thermodynamics. Other examples are detailed by
Brewer and coworkers (36). More recently, Margrave (222) has presented the advan-
tages of the free energy function in thermodynamic calculations. In the hydrocarbon
field, representative papers by Rossini and coworkers (103, 189, 339) demonstrate the
value of thermodynamics for the petroleum industry.

In order to make thermodynamic data for chemical compounds consistent and
directly comparable, values for the heats and free energies of formation must all refer to a
single set of data for each element. It was to provide such a set of data for the tempera-
ture range from 298° to 3000° K. that this project was undertaken. The choice of a
reference state for any particular element is somewhat arbitrary, but we believe the
most practical choice is that of the condensed state up to the temperature at which the
vapor pressure of the element reaches one atmosphere and the ideal gas state above this
temperature. We have therefore elected to use the crystalline solid from room tempera-
ture to the melting point at one atmosphere, the liquid from the melting point to the
normal boiling point, and the most representative ideal gaseous species in the tempera-
ture range from the normal boiling point to 3000° K. In two cases, arsenic and phos-
phorus, the vapor pressure of the solid reaches one atmosphere at a temperature below the
melting point and the liquid is not used as a reference state for these elements.

Tables for this defined reference state, including the heat capacity, the heat content
relative to 298.15° K., the absolute entropy, and the free energy function at even 100°
intervals from 298.15° to 3000° K. have been assembled for the first 92 elements. These
tables are arranged alphabetically beginning on page 36. The choice of 298.15° K.
as the reference temperature is made because the low temperature heat capacities of
many elements and compounds are not known. Most of the thermodynamic data now
reported in the literature refer to 25° C., which, when combined with the recent inter-
national agreement on 273.15° K. for the ice point (319) gives a reference temperature of
298.15° K. The figure 298° K. quoted in the tables and text should be understood to be
the reference temperature, 298.15° K. For those who prefer to use 0° K. as the reference
temperature, we have included, for cases in which it is known, the heat content at 298.15°
K. relative to 0° K.

Changes in phase in the tables are indicated by lines drawn across the tables in the
appropriate temperature interval, while the nature of the phase change is easily deter-
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4 ADVANCES IN CHEMISTRY SERIES

mined from the description of the reference state at the top of each table. The tables
are based on 1 gram atomic weight of the element, except for hydrogen, oxygen, nitrogen,
and the halogens, for which the more familiar diatomic form is used.

In addition to these reference state tables, we have tabulated the thermodynamic
properties of all but a few of the ideal gaseous species over the entire range from 298.15° K.
to 3000° K. These values can be readily calculated from molecular constant and spectro-
scopic data by methods described in standard texts (163, 225, 271). Pertinent data were
mainly taken from the compilations of Moore (241), Herzberg (1562), and Landolt-
Bornstein Tabellen (208). Estimates were made for a few molecules for which spectro-
scopic data were not available.

At temperatures below the normal boiling point of an element, the heat and free
energy of formation of these gaseous species refer to the process

zE (condensed) — E. (gas)

The equilibrium constant of this reaction is equal to the equilibrium pressure of the
gaseous species E, over the condensed state. The logarithm of the equilibrium constant
of formation, given in the last column of these tables, is, theiefore, identical with the
logarithm of the partial pressure in atmospheres of the gaseous species E, in the saturated
vapor of the element E. The total vapor pressure of the element E is obtained by adding
together the partial pressures of the various species which make up the vapor. In the
frequent cases in which only the monatomic form is present, the vapor pressure is directly
determined from the logarithm of the equilibrium constant of formation of the mon-
atomic gas.

Above the normal boiling point, the heat and free energy of formation refer to the
process

5 E, (gas) — E, (gas)

in which E, is the gas species selected as the reference state and E, is any other form of
interest. The equilibrium constant in this case can be used to calculate the amount of
each form present in the vapor, provided the saturation pressure of the element is not
exceeded. The vapor density can be readily calculated from these data by considering
the equilibria among the various gaseous species.

Upon examination of the tables, it will become evident that the gaseous reference
state selected may not be the most stable state over the entire temperature range in which
it is used. For example, our selection of ideal diatomic gas for the reference state of
phosphorus is based on the fact that this form predominates in most of the temperature
range from 704° to 3000° K. For a short range just above 704° K., however, the equilib-
rium constant of formation of the tetratomic form indicates that this form is more
stable than the diatomic form. Similarly, monatomic chlorine is more stable than the
reference state of diatomic chlorine at temperatures above 2100° K. Since the transition
from one gaseous species to another takes place over a considerable temperature range,
it is not possible to select a single species for these elements which is always the most
stable. In order to keep an unambiguous expression for the equilibrium constant,
however, it is necessary to use a single form for the reference state. When considering
the equilibrium point of a reaction involving the reference state of an element, therefore,
it may be necessary also to take into account the equilibrium between the reference state
and other elemental gas species.

Sources and discussion of the data presented for each element begin on page
10. The elements are arranged alphabetically according to their names. In many
cases, the tables for the condensed states represent an assemblage of information from
previous exhaustive compilations, particularly those of Kelley (180, 182, 185, 186),
Rossini and coworkers (274), and Brewer (35). We have searched the literature through
1955 in order to bring these compilations up to date. A considerable mass of new thermo-
dynamic data is now available and it is believed that in many cases the present tables are an
improvement. For some of the gaseous species, earlier calculations by Brewer (35)
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THERMODYNAMIC PROPERTIES OF THE ELEMENTS S

and by Katz and Margrave (173) agree in general with our values. Since our data are
given at smaller temperature intervals, interpolation should be simplified. Several
investigators have made their experimental information available to us in advance of
publication and we express our gratitude to them. Comments and suggestions by readers
of an earlier limited edition have been very helpful.

In spite of the diligent efforts of many able scientists, there are still many gaps in our
knowledge of the thermodynamic properties of the elements.. In cases where other
workers have made reasonable estimates needed to fill these gaps we have used them,
while in numerous instances we have made our own estimates. It is difficult to assess
the reliability of these estimates and we have operated on the principle that an “educated
guess’” may be of some value. When experimental data are available we will be among
the first to abandon our estimates.

We wish to thank the many coworkers who assisted in the assembling, computation,
and printing of this report.

D. R. StuLL AND G. C. SINKE
The Dow Chemical Co.
Mddland, Michigan
July 1956
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Physical Constants and Terminology

ATOMIC WEIGHTS

The values used are the 1953 international atomic weights published by Wichers
(345) except for the 12 elements revised on recommendation of the Commission on
Atomic Weights of the International Union of Pure and Applied Chemistry (101).

Atomic

Element Symbol Number Atomic Weight®
Actinium Ac 89 227.
Aluminum Al 13 26.98
Antimony Sb 51 121.76
Argon A 18 39.944
Arsenic As 33 74.91
Astatine At 85 (210)
Barium Ba 56 137.36
Beryllium Be 4 9.013
Bismuth Bi 83 209.00
Boron B 5 10.82
Bromine Br 35 79.916
Cadmium Cd 48 112.41
Calcium Ca 20 40.08
Carbon C 6 12.011
Cerium Ce 58 140.13
Cesium Cs 55 132.91
Chlorine Cl 17 35.457
Chromium Cr 24 52.01
Cobalt Co 27 58.94
Copper Cu 29 63.54
Dysprosium Dy 66 162.51
Erbium Er 68 167.27
Europium Eu 63 152.0
Fluorine F 9 19.00
Francium Fr 87 (223)
Gadolinium Gd 64 157.26
Gallium Ga 31 69.72
Germanium Ge 32 72.60
Gold Au 79 197.0
Hafnium Hf 72 178.50
Helium He 2 . 4.003
Holmium Ho 67 164.94
Hydrogen H 1 1.0080
Indium In 49 114.82
Iodine I 53 126.91
Iridium Ir 77 192.2
Iron Fe 26 55.85
Krypton Kr 36 83.80
Lanthanum La 57 138.92
Lead Pb 82 207.21
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THERMODYNAMIC PROPERTIES OF THE ELEMENTS 7

Atomic

Element Symbol Number Atomic Weight®
Lithium Li 3 6.940
Lutetium Lu 71 174.99
Magnesium Mg 12 24.32
Manganese ~ Mn 25 54.94
Mercury Hg 80 200.61
Molybdenum Mo 42 95.95
Neodymium Nd 60 144.27
Neon Ne 10 20.183
Nickel Ni 28 58.71
Niobium Nb 41 92.91
Nitrogen N 7 14.008
Osmium Os 76 190.2
Oxygen (0] 8 16 (defined)
Palladium Pd 46 106.4
Phosphorus P 15 30.975
Platinum Pt 78 195.09
Polonium Po 84 210.
Potassium K 19 39.100
Praseodymium Pr 59 140.92
Promethium Pm 61 (145)
Protactinium Pa 91 231
Radium Ra 88 226.05
Radon Rn 86 222
Rhenium Re 75 186.22
Rhodium Rh 45 102.91
Rubidium Rb 37 85.48
Ruthenium Ru 44 101.1
Samarium Sm 62 150.35
Scandium Se 21 44.96
Selenium Se 34 78.96
Silicon Si 14 28.09
Silver Ag 47 107.880
Sodium Na 11 22.991
Strontium Sr 38 87.63
Sulfur S 16 32.066°
Tantalum Ta 73 180.95
Technetium Te 43 (99)
Tellurium Te 52 127.61
Terbium Tb 65 158.93
Thallium Tl 81 204.39
Thorium Th 90 232.05
Thulium Tm 69 168.94
Tin Sn 50 118.70
Titanium Ti 22 47.90
Tungsten w 74 183.86
Uranium U 92 238.07
Vanadium v 23 50.95
Xenon Xe 54 131.30
Ytterbium Yb 70 173.04
Yttrium Y 39 88.92
Zinc Zn 30 65.38
Zirconium Zr 40 91.22

¢ A value given in parentheses denotes the mass number of the isotope of longest
known half life.

® Because of natural variations in relative abundance of the sulfur isotopes, its atomic
weight has a range of +0.003.
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PHYSICAL CONSTANTS

ADVANCES IN CHEMISTRY SERIES

Rossini and coworkers (272) give values for the necessary physical constants. The
new value of the ice point has been used (319), necessitating changes in some of the
derived constants. Although some calculations were made using older constants, the
difference does not affect the thermodynamic functions in the second decimal place.

Name and Symbol
Velocity of light, ¢
Planck constant, &
Avogadro constant, N
Faraday constant, F

Absolute temperature of ice
point T (0° C.)

Pressure-volume product for 1
mole of gas at 0° C. and zero

pressure (PV)5 2 9. o
Electronic charge e = F/N

Gas constant R = T(0° C.)
Boltzmann constant k¥ = R/N

Constant relating wave number
and energy Z = Nhc

Standard atmosphere (atm.)
Thermochemical calorie

TERMINOLOGY

gfw. = Gram formula weight

(PV)T 2 8- c.

Valie and Units
2.997902 X 10% cm./sec.
6.62377 X 10~% erg sec./molecule
6.02380 X 102 molecules/mole
96,493.1 coulombs/equivalent

273.15 ° K.

2271.16 joules/mole
1.601864 X 10—1 coulomb

8.31469 joules/deg. mole
1.98726 cal./deg. mole

1.38031 X 1076 erg/deg. molecule

11.96171 joule cm./mole
2.858917 cal. cm./mole
1,013,250 dynes/cm.?

4.1840 (exact) joules
4.18331 int. joules
41.2929 cm.3 atm.

Hjg.5 — Hy = Enthalpy at 298.15° K. relative to 0° K. in cal./g.f.w.
C, = Heat capacity at constant pressure in cal./deg./g.f.w.
Hr — Haxs1s = Enthalpy or heat content at temperature 7° K. relative to 298.15° K. in

cal./g.f.w.
Sr = Absolute entropy at temperature 7° K. in cal./deg./g.f.w.
F;.—_THE':‘—‘ = Free energy function in cal./deg./g.f.w. = g—h—;;i?:—'i) - 8r
AH, = Heat of formation from reference state in cal./g.f.w.
AF, = Free energy of formation from reference state in cal./g.f.w.

LogiK, = Logarithm to the base 10 of the equilibrium constant of formation from

reference state.

M.P. = Melting point in ° K. at 1 atmosphere pressure.

B.P. = Boiling point in ° K. at 1 atmosphere pressure.

AH,, = Heat of melting in cal./g.f.w. at the melting point.

AH, = Heat of vaporization in cal./g.f.w. at 1 atmosphere total pressure.
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S. P. = Sublimation point in ° K. at 1 atmosphere pressure.
T.P. = Transition point in ° K. at 1 atmosphere pressure.
AH, = Heat of sublimation in cal./g.f.w. at S. P.

AH, = Heat of transition in cal./g.f.w. at T. P.

T. = Critical temperature in ° K.

P, = Critical pressure in atmospheres.

= Absolute temperature in ° K.
= Kelvin scale of temperatures where 273.15° K. represents the ice point.
u. = entropy unit = cal./deg. mole.

Circular superscript, °, denotes the thermodynamic standard reference state of unit
activity.

® XN
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Sources and Discussion of the Data

ACTINIUM

Foster (115) has made a preliminary report that indicates the melting point is about
1470° K. and the normal boiling point is about 3600° K. The rest of the data are all
estimated and are intended to serve only until measured data are available.

ALUMINUM

Giauque and Meads (123) have measured the low temperature heat capacity from 15°
to 302° K. and calculate at 298° K. an entropy of 6.769 = 0.02 e. u. and an enthalpy of
1094 cal./gram atom. The heat capacity and heat content data for the solid state are
taken from the work of Kelley (185). The melting point appears well established at 932°
+ 1° K. (185, 206, 274). A value of 2550 cal./gram atom has been selected as the heat
of melting on the basis of Kelley’s heat content data, since the recent determinations of
Oelsen, Oelsen, and Thiel (254) and Wittig (348) are not in good agreement. The liquid
heat capacity value given by Kelley (185) has been extrapolated to the boiling point.

Huff, Gordon, and Morrell (163) have calculated the thermodynamic properties of
the ideal monatomic gas using spectroscopic data given by Moore (241). Vapor pressure
measurements have been made by Brewer and Searcy (39), Baur and Brunner (23), and
Farkas (108). Giving Brewer and Searcy’s data the most weight, we derive a heat of
sublimation at 298° K. of 77,500 cal./gram atom, a boiling point of 2720° K., and a heat
of vaporization at the normal boiling point of 70,200 cal./gram atom.

ANTIMONY

The low temperature heat capacity has been measured by Anderson (9) and by
DeSorbo (83), who calculates the entropy at 298° K. to be 10.92 =+ 0.05 e.u. From these
data we calculate the enthalpy at 298° K. to be 1410 cal./gram atom. Kelley (185) lists
the heat capacity of the solid above 298° K. and the liquid as well as the melting point of
903° K., with an associated heat of melting of 4740 cal./gram atom. These values agree
well with those of Kubaschewski and coworkers (206), and the heat of melting is about
the average of the heat measured by Oelsen, Oelsen, and Thiel (264) and by Wittig (347).
The thermodynamic functions of the monatomic gas were calculated from the spectro-
scopic values given by Meggers and Humphreys (233). The thermodynamic func-
tions of the diatomic gas are based on the data given by Kelley (185, 186) and were ex-
tended to 3000° K.

In addition to the vapor pressure data listed by Kelley (180) and Brewer (35), meas-
urements have been made by Nesmeyanov and Iofa (247) and by Richards (267). Con-
sidering all these data, the best fit is obtained by combining the thermodynamic functions
of the monatomic and diatomic species with the following values: (1) an entropy of 83.65
e. u. at 298° K. and a heat of sublimation at 298° K. of 49,000 cal./mole for the gaseous
species Sby; (2) a heat of sublimation at 298° K. of 56,400 cal./mole for the gaseous species
Sb;; and (3) a heat of sublimation at 298° K. of 62,700 cal./mole for the monatomic gas.
The last value is consistent with the value of 69,000 cal./mole given by Gaydon (115) for
the dissociation energy of the diatomic gas. These values lead to a total vapor pressure
of all species of one atmosphere at 1910° K., in good agreement with the measured value
of von Leitgebel (211). The heat of vaporization of 1 gram atomic weight at 1910° K.
to the equilibrium vapor is 16,230 cal. The reference state selected is the condensed state
below 1910° and the ideal diatomic gas state above 1910° K. Note that the reference
state table is based on 1 gram atomic weight (121.76 grams) for all phases.

10
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ARGON

Clusius and Frank (61) find 83.78° K. for the melting point with 280.8 cal./gram
atom for the heat of melting as well as 87.29° K. for the normal boiling point and 1558
cal./gram atom for the associated heat of vaporization. These vapor pressure data are
substantiated by the more recent work of Clark, Din, Robb, Michels, Wassenaar, and
Zwietering (67). Thermodynamic properties of the ideal gas have been calculated at
the National Bureau of Standards (295). Kobe and Lynn (193) select 151° K. for the
critical temperature and 48.0 atmospheres for the critical pressure.

ARSENIC

From the heat capacity measurements of Anderson (?) from 57° to 291° K., Kelley
(186) calculates the entropy at 298° K. to be 8.4 & 0.2 e. u., and we calculate the enthalpy
at 298° K. to be 1226 cal./gram atom. Kelley (185) gives the heat capacity of the solid
from 298° K. to the melting point of 1090° K. where he estimates the heat of melting (182)
as 6620 cal./gram atom. Our data indicate a vapor pressure of about 28 atmospheres at
this temperature. Thermodynamic functions for the monatomic gas were calculated
using the spectroscopic data listed by Moore (241). Kelley (1856, 186) lists heat content
and entropy for the diatomic gas, while Gaydon (118) adopts 90,800 cal./mole for the
dissociation energy of the diatomic gas at 0° K.

Vapor pressure data, as reviewed by Brewer and Kane (87), can be represented by
assuming the tetratomic molecule to be the gaseous species, with a heat of sublimation
at 298° K. of 34,500 cal./mole, an entropy at 298° K. of 75.00 e. u., and a reasonable
estimate of the heat capacity. According to this view, there is no appreciable concentra-
tion of the diatomic species in the vapor at saturation pressure below 1000° K., which
sets a lower limit of about 48,000 cal./mole for the heat of sublimation at 298° K. for the
diatomic gas. Comparison with the bond energies of P, and Sby gives support to this
value.

The data of Preuner and Brockmaoller (262) lead to an unreasonably low figure and
are somewhat discredited by comparison of their values for phosphorus, antimony, and
sulfur with those of other workers. The heat of sublimation at 298° K. to the monatomic
species was calculated to be 69,400 cal./mole using Gaydon’s value (118) for the dissocia-
tion energy of the diatomic gas. This treatment leads to a total pressure of one atmos-
phere at 886° K. and a heat of sublimation of 7630 cal./gram atom. For the reference
state we have selected the solid below 886° K. and the ideal diatomic gas above the subli-
mation point. Note that the reference state table is based on 1 gram atomic weight (74.91
grams) for all phases.

ASTATINE

These data are entirely estimated by comparison with the other halogens and are
intended to serve only until measured data become available.

BARIUM

Kelley (181) estimates the entropy at 298° K. as 16.0 e. u. while Latimer (210) esti-
mates 15.1 e.u. We adopt 15.5 e. u. Kubaschewski (205) hasreported solid and liquid heat
capacity data, a heat of transition of 140 == 80 cal./gram atom at 643° K., and a heat
of melting of 1830’ = 70 cal./gram atom at 983° K. The heat capacity of the solid beta
phase and the liquid phase appear to be extraordinarily high, and when combined with
vapor pressure data lead to a very unusual Trouton’s constant of about 14. Conse-
quently, we have estimated a lower heat capacity of the condensed phases by comparison
with calcium.

Thermodynamic functions of the ideal monatomic gas were calculated using spectro-
scopic da*a from Bacher and Goudsmit (19). Vapor pressures have been measured by

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



Publication Date: January 1, 1956 | doi: 10.1021/ba-1956-0018.ch003

12 ADVANCES IN CHEMISTRY SERIES

Hartmann and Schneider (146) and by Rudberg and Lempert (278). We consider the
data of the former workers to be more reliable. Their data give a heat of sublimation at
298° K. of 41,740 cal./gram atom, a normal boiling point of 1910° K., and a heat of vapor-
ization at the normal boiling point of 36,070 cal./gram atom. '

BERYLLIUM

Hill and Smith (166) have measured the heat capacity from 4° to 300° K. Their
results lead to an entropy of 2.28 e.u. at 298° K. and an enthalpy of 468 cal./gram atom.
The recent measurements of solid heat capacity of Ginnings, Douglas, and Ball (127)
have been adopted and extrapolated to the melting point. The melting point accepted
by several sources is 1556° =+ 1° K. (206, 207, 274), while the recent review of Kubaschew-
ski and coworkers (206) gives 2800 =+ 500 cal./gram atom for the heat of melting. In
the absence of any liquid heat capacity data, we have used the value of 7.50 cal./degree/-
gram atom estimated by Kelley (187).

Thermodynamic functions for the ideal monatomic gas have been calculated using
the energy levels given by Moore (24). ,The vapor pressure data of Gulbransen and
Andrew (138) and of Holden, Speiser, and Johnston (160) are in good agreement, while
the results of Schuman and Garrett (288) are too low and the values given by Baur and
Brunner (23) have a wrong temperature dependence. We calculate a heat of sublimation
at 298° K. of 77,900 cal./gram atom, a normal boiling point of 2750° K., and a heat of
vaporization of 70,400 cal./gram atom at the normal boiling point.

BISMUTH

Low temperature heat capacity measurements by Anderson (10), Bronson and
MacHattie (42), Keesom and van den Ende (176), and Armstrong and Grayson-Smith
(16) were used to calculate an entropy and enthalpy at 298° K. of 13.58 e. u. and 1536
cal./gram atom, respectively. From many sources, Kelley (185) derives an equation for
the solid heat capacity above 298° K. Kubaschewski and coworkers (206) select 544.5°
K. as the melting point and 2600 =+ 50 cal./gram atom for the heat of melting. Data on
the liquid heat capacity are discordant and the average value for liquid metals of 7.50
cal./degree/gram atom has been used.

Thermodynamic properties of the ideal monatomic gas were calculated using the
energy levels listed in Landolt-Bornstein Tabellen (208). Kelley (185, 186) gives data
for the diatomic gas. The dissociation energy given by Gaydon (118), 39,200 cal./mole,
indicates the saturated vapor must be largely monatomic. Of the vapor pressure measure-
ments, those of O’'Donnell (252) are about an average of the low pressure region while
in the normal boiling point range the determination of von Leitgebel (211) is considered
most reliable. When corrected for the actual composition of the gas, the results of
O’Donnell and von Leitgebel are in excellent agreement and lead to a value of 47,500
cal./gram atom for the heat of sublimation at 298° K. of the monatomic species. Com-
bining this value with the dissociation energy given by Gaydon yields a heat of sublima-
tion at 298° K. of the diatomic form of 55,300 cal./mole. From these data we calculate
a normal boiling point of 1832° K. and a heat of vaporization to equilibrium gasat 1832° K.
of 36,200 cal./gram atom.

BORON

Johnston, Hersh, and Kerr (168) have measured the heat capacity of the crystalline
form from 13° to 305° K., and calculate the entropy at 298° K. to be 1.403 =+ 0.005 e. u.
and the enthalpy at 298° K. to be 292 cal./gram atom. In the absence of definite informa-
tion, we have estimated that the solid heat capacity will reach a value of 7.5 cal./degree/-
gram atom at the melting point and have extrapolated the low temperature measurements
in a reasonable manner to obtain this value. Cueilleron (77) has measured the melting
point of the crystalline variety and reports a range of 2273° to 2348° K., which we have
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rounded to 2300° K. Elements with a hexagonal close-packed structure have an average
entropy of melting of 2.3 e. u. Using this estimate gives 5300 cal./gram atom for the
heat of melting. We estimate the liquid heat capacity to be 7.5 cal./degree/gram atom.
Huff, Gordon, and Morrell (163) have calculated the thermodynamic properties of the
ideal monatomic gas using the spectroscopic data given by Moore (241). The vapor
pressure has been measured by Myers (243) from which we calculate the heat of sublima-
tion at 298° K. to be 141,000 cal./gram atom, a normal boiling point of 4200° K., and
a heat of vaporization of 128,800 cal./gram atom at 4200° K.

BROMINE

McDonald (22?) has measured the melting point to be 265.95° K., while Rossini
and coworkers (274) list 2520 cal./mole (2 gram atomic weights) for the heat of melting.
McDonald (227) has also measured the heat of vaporization in the temperature range from
298° to 308° K., from which we derive 7450 cal./mole for the heat of vaporization at
298° K. Evans, Munson, and Wagman (106) have calculated the thermodynamic proper-
ties of the ideal diatomic and monatomic gases, while Gaydon (118) gives 45,440 cal’/mole
for the heat of dissociation at 0° K. Combining the statistical entropy of diatomic
bromine gas at 298° K. with McDonald’s heat of vaporization and the vapor pressure
data selected by Stull (322) gives the entropy of liquid bromine at 298° K. as 36.25 e. u.
This value is lower than that of 36.7 e. u. given by Kelley (186) based on low temperature
heat capacity data. Since the liquid heat capacity and heat of melting are based on very
old measurements, we consider the entropy derived from spectroscopic data to be the
more reliable.

The normal boiling point has been selected by Stull (322) to be 331.4° K., although
the recent measurements of Fischer and Bingle (112) give a somewhat higher value.
The heat of vaporization at the normal boiling point is calculated to be 7170 cal./gram
mole. Kobe and Lynn (198) list the critical temperature as 584° K. and the critical
pressure as 102 atmospheres.

CADMIUM

Craig and coworkers (75) have recently measured the heat capacity from 12° to 320°
K. and have reported the entropy at 2908° K. as 12.37 &+ 0.01 e.u. These heat capacity
data lead to an enthalpy at 298° K. of 1491 cal./gram atom. Kelley’s values (185) for the
neat capacity of the solid and liquid, the melting point of 594° K., and heat of melting
of 1450 cal./gram atom have been used. The last value is in good agreement with the
recent measurements of Oelsen and coworkers (253, 264).

The thermodynamic properties of the monatomic gas have been calculated from
spectroscopic data given by Landolt-Bornstein (208). Kelley (180) hasselected 1038° K.
for the boiling point and 23,870 cal./gram atom for the heat of vaporization. This leads
to a heat of sublimation at 298° K. of 26,750 cal./gram atom. Recent measurements
of O’Donnell (251) and Kotov (202) are in good agreement with Kelley’s selected value,
giving heats of sublimation of 26,620 and 26,910 cal./gram atom, respectively.

CALCIUM

Kelley (186) selects the entropy at 298° K. as 9.95 = 0.10 e. u,, relying almost entirely
on the low temperature data of Clusius and Vaughen (70). From these data we calculate
an enthalpy at 298° K. of 1380 cal./gram atom. The solid and liquid heat capacity data
given by Kubaschewski (205) have been used. He lists 713° K. for the solid state transi-~
tion with a heat of transition of 270 = 40 cal./gram atom and 1123° K. as the melting
point, with a heat of melting of 2070 + 80 cal./gram atom.

Thermodynamic properties of the ideal monatomic gas have been calculated from the
spectroscopic information reported by Moore (241). Vapor pressure measurements have
been made by Douglas (88), Hartmann and Schneider (146), Pilling (261), Priselkov and
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Nesmeianov (263), Rudberg (277), Tomlin (329), and Ruff and Hartmann (280). The
pressures reported by Rudberg appear to be too low, while those of Ruff and Hartmann
seem to increase too rapidly with increase of temperature. The remaining measurements
are in good agreement. We calculate a heat of sublimation at 298° K. of 42,200 cal./
gram atom, a boiling point of 1765° K., and a heat of vaporization at 1765° K. of 35,840
cal./gram atom.

CARBON

DeSorbo and Tyler (85) have recently measured the heat capacity from 13° to 300°
K., and calculate the entropy at 298° K. to be 1.372 = 0.005 e. u., and an enthalpy at
298° K. of 251 cal./gram atom. Thermodynamic properties of the solid and the ideal
monatomic gas have been taken from the compilation of Rossini and coworkers (273).
Thermodynamic properties of the ideal diatomic gas have been calculated from the spec-
troscopic data of Herzberg (162). Our calculated entropy at 298° K. agrees with that cal-
culated by Kelley (186), but is R In 3 less than the value calculated by Gordon (129).
According to Brewer (34) additional low lying electronic states are to be expected, so
that the present treatment must be considered approximate. Thermodynamic properties
for the ideal triatomic gas have been calculated from the estimated molecular constants
listed by Glockler (128).

The heat of sublimation of graphite to ideal monatomic gas has been the subject of
numerous investigations. Recent work (65, 66, 87, 1568) has given increasing support to
a value in the vicinity of 170 kcal./gram atom. According to Brewer and Kane (37) and
Thorn and Winslow (326) the experimental conditions sometimes prevent reaching a true
equilibrium between graphite and all the gaseous species. This may be responsible for
the divergence of the values found by the various experimental methods. Thus, experi-
ments to date probably yield a reliable value for the heat of sublimation of the ideal
monatomic species only. The only values for the heats of sublimation of higher species
at the present time have come from the mass spectrometer measurements of Chupka and
Inghram. We have used rounded values of 200,000 cal./gram mole for the diatomic and
triatomic species.

The best value for the heat of sublimation of graphite to ideal monatomic gas can
be obtained from a consideration of the following reactions:

C(gr) + 1/20:(g) = CO(g) 1)
CO(g) — C(g) + O(g) (2)

O(g) = 1/:0«(g) ®3)

C(gr) — C(g) 4

The heat of Reaction 1 is from Rossini and coworkers (274), that of Reaction 2 is from
Douglas (87), and that of Reaction 3 is from Brix and Herzberg (41). This gives for
Reaction 4 at 298° K. a value of 170,890 =+ 500 cal./gram atom. In view of the uncer-
tainties that have been mentioned, we estimate the total vapor pressure reaches 1 atmos-
phere at a temperature of about 4000° K.

CERIUM

. Parkinson, Simon, and Spedding (257) have measured the heat capacity from 2° to
180° K. and report the entropy at 298° K. to be 16.64 e. u. and an enthalpy at 298° K.
of 1742 cal./gram atom. We have adjusted Kelley’s (185) solid heat capacity equation
so that it joins smoothly with the low temperature data. Spedding and Daane (314)
report a transition at 1027° K. and a melting point of 1077° K. We have estimated the
heats accompanying these phase changes, as well as the liquid heat capacity. Ahmann
(4) and Brewer (35) have measured the vapor pressure, and differ by nearly one order of
magnitude. Taking an average of their data and estimating the gaseous spectroscopic
contribution, we find a normal boiling point of 3200° K., with an associated heat of
vaporization of 75,000 cal./gram atom.
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CESIUM

Based on the low temperature measurements of Dauphinee, Martin, and Preston-
Thomas (82), we calculate an entropy at 298° K. of 20.16 e. u. and an enthalpy at 298° K.
of 1859 cal./gram atom. Clusius and Stern (69) have measured the melting point as
301.8° K. We have averaged the values for heat of melting reported by Kelley (185),
Dauphinee, Martin, and Preston-Thomas (82), and Clusius and Stern (69) to obtain 510
cal./gram atom. The liquid heat capacity measurements of Dauphinee, Martin, and
Preston-Thomas (82) have been extrapolated to the boiling point.

Evans, Jacobson, Munson, and Wagman (106) have calculated the thermodynamic
properties of the ideal monatomic and diatomic gases and list 10,380 cal./mole for the
heat of dissociation of the diatomic gas. Vapor pressure measurements have been made
by Scott (290), Ruff and Johannsen (281), Taylor and Langmuir (324), Fuchtbauer and
Bartels (116), Kroner (204), and by Hackspill (141). The data of the last four sets of
workers are in excellent agreement, and lead to a heat of sublimation at 298° K. of 18,670
cal./gram atcm for the ideal monatomic species, 26,630 cal./mole for the ideal diatomic
species, a norn al boiling point of 958° K., and a heat of vaporization to equilibrium vapor
at 958° K. of 15,750 cal./gram atom.

CHLORINE

Based on the measurements of Giauque and Powell (124), Rossini and coworkers (274)
give the melting point, 172.16° K.; heat of melting, 1531 cal /mole; normal boiling point,
239.10° K.; and heat of vaporization, 4878 cal./mole. The critical temperature, 417°
K., and critical pressure, 76.1 atmospheres, listed by Kobe and Lynn (193) have been
adopted. Evans, Munson, and Wagman (106) have calculated the thermodynamic
properties of ideal monatomic and diatomic gases. They select 57,880 cal./gram mole
for the dissociation energy at 298° K. Note that the reference state table is based on
2 gram atomic weights.

CHROMIUM

Low temperature measurements by Weertman, Burk, and Goldman (342) and by
Anderson (12) are in fair agreement and give an entropy at 298° K. of 5.70 e. u. and an
enthalpy of 973 cal./gram atom. Recent heat capacity work by Armstrong and Grayson-
Smith (17) on a very pure sample has been adopted and has been extended to join Kelley’s
(186) equation smoothly at about 1300° K. Kelley’s equation has been extrapolated to
the transition. In working with multicomponent systems as well as very pure chromium,
Bloom, Putnam, and Grant (28) have found evidence of a transition at 2113° =+ 15° K.
and a melting point of 2176° = 10° K. The data of Grube and Knabe (137) on the
palladium-chromium system lead to a calculated heat of melting of 3300 =+ 200 cal./gram
atom. However, the directly measured value of Umino (332) is 3650 cal./gram atom and
probably includes the heat of the transition, so we have selected the difference, 350 cal./
gram atom for the heat of the transition, leaving 3300 = 200 cal./gram atom for the heat
of melting. The heat capacity of the solid above the transition has been assumed to
have the same value as the liquid, which Kelley (179) reports as 9.70 cal./degree/gram
atom based on Umino’s data.

Thermodynamic properties for the ideal monatomic gas state have been calculated
using the spectroscopic energy levels listed by Moore (241). The vapor pressure has been
reported by Speiser, Johnston, and Blackburn (817), Gulbransen and Andrew (139), and
Baur and Brunner (23). The data of Baur and Brunner appear to be too high, since there
is good agreement in the data of the first two sources. We calculate the heat of sublima-
tion at 298° K. to be 95,000 cal./gram atom, the normal boiling point of 2915° K., and
a heat of vaporization at the normal boiling point of 83,360 cal./gram atom.
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COBALT

From the data of Duyckaerts (92) as well as their own low temperature measure-
ments from 15° to 270° K., Clusius and Schachinger (68) calculate an entropy at 298° K.
of 7.18 e.u. We calculate from these same data an enthalpy at 298° K. of 1146 cal./gram
atom. Since the latest compilation of Kelley (185), Armstrong and Grayson-Smith (17)
have measured the heat capacity of a very pure sample up to 1073° K. They report a
peak in the heat capacity curve from 720° to 755° K. which we interpret as a sluggish
phase change. We select 720° K. as the ideal transformation temperature which would
be obtained with infinitely slow heating. Armstrong and Grayson-Smith obtain 60 cal./
gram atom as the heat of this transition by direct integration of the peak. The heat
capacity data of Armstrong and Grayson-Smith have been used and extrapolated to the
Curie point. The Curie point is given by the “Metals Handbook’’ (216) as 1388° K. and
by Meyer and Taglang (235) as 1404° K. We interpret these data as a lambda point at
1395° K. of undefined shape and add 130 cal./gram atom at this temperature, the value
selected by Kelley (186) for this discontinuity. The melting point was determined as
1768° + 1° K. by Van Dusen and Dahl (836). Kelley (185) lists 3640 cal./gram atom
for the heat of melting and also gives the liquid heat capacity.

We have calculated the thermodynamic properties of the ideal monatomic gas from
the spectroscopic data of Moore (241). Vapor pressure has been measured by Dancy
(80), Ruff and Keilig (282), Kornev and Golubkin (199), and by Edwards, Johnston,
and Ditmars (98). We have the most confidence in the measurements of Edwards,
Johnston, and Ditmars, although the data from the other three sources form a different
consistent pattern. Combining the measurements of Edwards, Johnston, and Ditmars
with the other thermodynamic data, we find the heat of sublimation at 298° K. to be
101,600 cal./gram atom, a normal boiling point of 3150° K., and a heat of vaporization
at the normal boiling point of 91,400 cal./gram atom.

COPPER

Kelley (186) has calculated the entropy as 7.97 =+ 0.02 e. u. based on heat capacities
from several sources including measurements to 1° K. Giauque and Meads (123) give
the enthalpy at 298° K. as 1201 cal./gram atom. Solid and liquid heat capacity and heat
of melting of 3120 cal./gram atom have been taken from Kelley’s (185) compilation.
Rossini and coworkers (274) give 1356° K. as the melting point.

Thermodynamic functions for the ideal monatomic gas have been calculated from
spectroscopic data given by Moore (241). Older vapor pressure measurements of Harteck
(145) and of Marshall, Dornte, and Norton (223) agree with the more recent measure-
ments of Hersh (161) and of Edwards, Johnston, and Ditmars (99). From these data we
find the heat of sublimation at 298° K. to be 81,100 cal./gram atom, a normal boiling
point of 2855° K., and a heat of vaporization at 2855° K. of 72,800 cal./gram atom.

DYSPROSIUM

Griffel, Skochdopole, and Spedding (136) have measured the heat capacity from 15°
to 300° K., and report an entropy at 298° K. of 17.78 e. u. and an enthalpy at 298° K.
of 2116 cal./gram atom. Spedding and Daane (314) indicate 1773° K. as the approximate
melting point and have meagured the vapor pressure at 1390° K. as 0.01 mm. of mercury
(313). They calculate a heat of vaporization at 1390° K. of 66,700 cal./gram atom. From
these data we estimate the boiling point as 2600° K. and the heat of vaporization at the
boiling point as 60,000 cal./gram atom. The solid, liquid, and gas heat capacity and heat
of melting are all estimated and are intended for use only until measured values become
available.
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ERBIUM

Skochdopole, Griffel, and Spedding (310) have measured the heat capacity from 15°
to 320° K., and calculate an entropy at 298° K. of 17.48 e. u. and an enthalpy at 298° K.
of 1763 cal./gram atom. Spedding and Daane (314) indicate a melting point of about
1800° K. and from their suggested volatility we estimate a normal boiling point of 2900°
K. The remaining data have been estimated by comparison with related metals and
should be used only until measured values are available.

EUROPIUM

Skochdopole, Griffel, and Spedding (310) have compared measured entropies for the
rare earths with theoretically predicted values. Although they do not predict a value
for europium, they believe it is somewhat higher than its immediate periodic table neigh-
bors. On this basis, we adopt a value of 17 e. u. for the entropy of europium at 298° K.
Spedding and Daane (314) remark that europium is the most volatile of the rare earths.
Landolt-Bornstein (208) report available spectroscopic terms from which we have cal-
culated the thermodynamic properties of the ideal monatomic gas. The remaining data
listed for this element are estimated and are consistent with the above known facts.
These data are intended for use only until measured values become available.

FLUORINE

Hu, White, and Johnston (162) have determined the low temperature thermal data
for fluorine and report a solid state transition at 45.55° K. with a heat of 173.90 cal./mole,
the melting point at 53.54° K. with a heat of melting of 121.98 == 0.5 cal./mole, the boil-
ing point at 85.02° K., and a heat of vaporization at 84.71° K. of 1563.98 = 3 cal./mole.
The resulting calorimetric entropy of the gas at 85.02° K. is in excellent agreement with
that calculated by statistical methods. Correcting the heat of vaporization to 760 mm.
and 85.02° K. gives 1562 =+ 4 cal./mole. The critical temperature, 144.2° K., and pres-
sure, 55 atmospheres, have been taken from Cady and Hildebrand (60). Thermodynamic
functions for the ideal monatomic and diatomic gases as well as the dissociation energy
are from the work of Evans, Munson, and Wagman (106). Note that the reference state
represents 2 gram atomic weights for this element.

FRANCIUM

These data are completely estimated by comparison with the other alkali metals and
are intended to serve only until measured data become available.

GADOLINIUM

Griffel, Skochdopole, and Spedding (135) have measured the heat capacity from 15°
to 355° K., and report an entropy at 298° K. of 15.77 e. u. and an enthalpy of 2172 cal./
gram atom. We have estimated the solid and liquid heat capacities as well as the heat
of melting. Spedding and Daane (314) report approximately 1600° K. for the melting
point and a volatility which places the normal boiling point in the vicinity of 3000° K.
Gaseous spectroscopic data from Russell (284) permit calculation of the thermodynamic
properties of the ideal monatomic gas. Based on these data, we calculate a heat of subli-
mation at 298° K. of 82,500 cal./gram atom and a heat of vaporization at the normal
boiling point of 74,500 cal./gram atom.

GALLIUM

An entropy of 9.82 =+ 0.05 e. u. and an enthalpy of 1331 cal./gram atom at 298° K.,
based on measurements from 15° to 323° K., have been calculated by Adams, Johnston,
and Kerr (7). Their values for the heat of melting, 1335 cal./gram atom, melting point
303° K., and liquid heat capacity are also employed. Speiser and Johnston (316) have
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estimated the liquid heat capacity to be 6.65 cal./degree/gram atom in the high tem-
perature region.

Thermodynamic properties for the ideal monatomic gas have been computed from
the spectroscopic energy levels reported by Moore (241). Vapor pressures reported by
Harteck (146) are somewhat lower than the more recent measurements of Speiser and
Johnston. Giving the latter workers the most weight we calculate a heat of sublimation
at 298° K. of 65,000 cal./gram atom, a normal boiling point of 2510° K., and a heat of
vaporization at the normal boiling point of 61,200 cal./gram atom.

GERMANIUM

Estermann and Weertman (104) and Hill and Parkinson (165) have recently meas-
ured low temperature heat capacities of very pure samples, covering the temperature
range from 0° to 200° K. with good agreement. The extension of the heat capacity
curve to the melting point was accomplished by direct analogy with similar measured
data for silicon and gray tin. This results in a smooth curve reaching a value of 7.0 cal./
degree/gram atom at the melting point. Integration leads to an entropy at 298° K. of
7.43 =+ 0.10 e. u., in good agreement with the value of 7.40 e. u. derived by Coughlin (73),
and an enthalpy at 298° K. of 1105 cal./gram atom. Hassion, Thurmond, and Trumbore
(147) have measured the melting point under a variety of conditions and report 1210.4°
K. Wittig (348) and Greiner (133) have measured the heat of melting as 7100 and 8100
cal./gram atom, respectively. An average of 7600 cal./gram atom has been adopted.
We have estimated the heat capacity of the liquid to be 7.0 cal./degree/gram atom.

We have assumed that the gas is ideal and monatomic and have calculated the ther-
modynamic properties based on the energy levels of Moore (241). Searcy (291) and Searcy
and Freeman (293) have measured the vapor pressure, while Honig (161) has studied the
vapor species in a mass spectrometer. These data are consistent with a heat of sublima-
tion at 298° K. of 90,000 cal./gram atom, a normal boiling point of 3100° K., and a heat
of vaporization at 3100° K. of 79,900 cal./gram atom.

GOLD

Geballe and Giauque (119) have recently measured the heat capacity from 15° to
300° K., and report the entropy and enthalpy at 298° K. to be 11.32 = 0.02 e. u. and 1434
cal./gram atom, respectively. The solid and liquid heat capacity and the heat of melting
have been taken from the compilation of Kelley (186). Stimson (319) has listed 1336.15°
K., the defined melting point, as a primary calibration point on the International Tem-
perature Scale. From spectroscopic data listed by Landolt-Bornstein (208), we have cal-
culated the thermodynamic properties of the ideal monatomic gas. Vapor pressure data
given by Hall (142) lead to a heat of sublimation at 298° K. of 84,700 cal./gram atom, a '
normal boiling point of 2980° K., and a heat of vaporization at the normal boiling point
of 77,540 cal./gram atom.

HAFNIUM

Low temperature heat capacities have been measured by Cristescu and Simon (76)
from 13° to 210° K., and by Weertman, Burk, and Goldman (342) from 50° to 200° K.
Since the latter workers have not substantiated the anomaly reported by the former
workers, we have adopted the values of the latter group and have extrapolated thera to
absolute zero with a Debye function. From this information, we calculate the entropy at
298° K. to be 10.91 e. u. and the enthalpy at 298° K. to be 1448 cal./gram atom. We have
estimated the heat capacity of the solid above 298° K. and of the liquid. A transition
point has been reported by Duwez (91) and by Fast (110). The melting point has been
reported by Adenstedt (2), Litton (213), and Zwikker (362). Considerable disagreement
is evidenced by these values. There is probably a transition in the vicinity of the melting
point, but in view of the uncertainty existing, we have elected to minimize the necessary
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estimationg by considering a single phase change at the melting point and combining any
transitional heat with the heat of melting. It seems to us that the most reasonable melt-
ing point is that given by Adenstedt, 2250° K. Estimating the entropy of melting at 2.3
e. u., we calculate the heat of melting to be 5200 cal./gram atom.

From data given in the Landolt-Bornstein Tabellen (208), we have calculated the
thermodynamic functions for the ideal monatomic gas. Richardson (268) has roughly
measured the normal boiling point to be 5400° K., which is in good agreement with the
estimate by Brewer (35) of 5500° K., which we have used. From these data we calculate
a heat of sublimation at 298° K. of 168,000 cal./gram atom, and at the normal boiling
point a heat of vaporization of 158,000 cal./gram atom.

HELIUM

The solid is not stable at one atmosphere, and can only be obtained at elevated pres-
sures. In the range from 0° to 1° K., the required pressure is reported by Simon and
Swenson (304) as 25 atmospheres. At a pressure of 103 atmospheres, Keesom (174)
reports the melting point to be 3.5° K., with an associated heat of 5 cal./gram atom.
Keesom also reports the second order transition (lambda point) at 2.186° K., and the
normal boiling point at 4.216° K. with the associated heat of vaporization of 20 cal./gram
atom. Thermodynamic properties for the ideal monatomic gas have been calculated
at the National Bureau of Standards (295). Kobe and Lynn (193) report the critical
temperature as 5.3° K. and the critical pressure as 2.26 atmospheres.

HOLMIUM

Skochdopole, Griffel, and Spedding (810) have estimated the entropy at 300° K.
to be 17.81 e. u., very close to the entropy of dysprosium. Spedding and Daane (314)
give the approximate melting point of 1773° K., and place its volatility similar to that of
dysprosium. This element appears to be very similar to dysprosium. The values listed
are, therefore, based on dysprosium and are to be used only until measured data are
available.

HYDROGEN

Woolley, Scott, and Brickwedde (350) have compiled the thermodynamic properties
for normal hydrogen. They list the melting point as 13.95,° K. and give the heat of
melting measured by Simon and Lange (302) as 28.0 == 0.15 cal./mole. Unpublished
vapor pressure measurements by Brickwedde and Scott cited in the compilation lead to a
normal boiling point of 20.390° K., the presently accepted value. A new determination
of the temperature scale using gas thermometry by Moessen, Aston, and Ascah (238) will,
if adopted in 1960 by the International Committee of Weights and Measures, lead to a
value of 20.365° K. The value measured by Simon and Lange for the heat of vapori-
zation is 215.8 = 1.1 cal./mole.

White, Friedman, and Johnston (343) have measured the critical constants for normal
hydrogen and have found 33.24,° K. and 12.797 atmospheres. Woolley, Scott, and Brick-
wedde have presented data on the dissociation energy and the thermodynamic properties
for the ideal diatomic gas, including contributions from nuclear spin. We have omitted
the spin entropy in compiling our tables. Thermodynamic properties for the ideal mon-
atomic gas have been computed at the National Bureau of Standards (295). Note that
the reference state represents 2 gram atomic weights for this element.

INDIUM

Clusius and Schachinger (66) have measured the heat capacity from 12° to 273° K.,
and Clement and Quinnell (68) from 1.7° to 21.3° K., from which can be derived the en-
tropy at 298° K. of 13.82 e. u. and an enthalpy at 298° K. of 1578 cal./gram atom. Roth,
Meyer, and Zeumer (275) have reported data for the solid heat capacity, melting point,
heat of melting, and liquid heat capacity. Oelsen (253) has measured the heat of melt-
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ing and liquid heat capacity and Oelsen, Oelsen, and Thiel (264) give a value for the heat
of melting. From these sources we have selected our heat capacity data and the heat
of melting of 780 cal./gram atom. Valentiner (333) has accurately measured the melt-
ing point as 429.32° K.

Thermodynamic properties for the ideal monatomic gas have been calculated from
energy levels listed in the Landolt-Bornstein Tabellen (208). Kohlmeyer and Spandau
(194) have measured the normal boiling point directly and report 2273° + 10° K. An-
derson (14) has measured the vapor pressure from 1000° to 1348° K. His results extra-
polate to a normal boiling point of 2364° K. We have selected the heat of sublimation at
298° K. to be 57,000 cal./gram atom, which leads to an average normal boiling point
of 2320° K. and an associated heat of vaporization of 54,100 cal./gram atom.

IODINE

On the basis of literature values of low temperature heat capacities, Kelley (186) cal-
culates an entropy at 298° K. of 27.9 e. u., in good agreement with calculations of Giauque
(120). Giauque also reports an enthalpy of, 3178 cal./gram mole and a heat of sublima-
tion of 14,877 cal./gram mole, both at 298° K. Kelley (185) gives an equation for the
heat capacity of the solid to the melting point of 386.8° K., the heat of melting as 3770
cal./mole, the heat capacity of the liquid to the normal boiling point.at 456° K., and the
heat of vaporization at the boiling point of 9970 cal./mole. Thermodynamic properties
of the ideal monatomic and diatomic species as well as the dissociation energy are given
by Evans, Munson, and Wagman (106). Note that the reference state represents 2
gram atomic weights for this element.

IRIDIUM

The entropy at 298° K. has been estimated by Lewis and Gibson (212) to be 8.7 =+
0.5 e. u. Kelley (185) has given an equation for the solid heat capacity from 298° to
1800° K., which we have extrapolated to the melting point and have assumed that the
heat capacity of the liquid is the same as that of the solid at the melting point. Based on
the work of Henning and Wensel (160) and of Morris and Scholes (242), Vines (338)
selects a melting point of 2727° K. For a face-centered cubic lattice, we adopt an en-
tropy of melting of 2.3 e. u., which leads to a heat of melting of 6300 cal./gram atom.

Thermodynamic functions for the ideal monatomic gas have been calculated from
spectroscopic data listed in the Landolt-Bornstein Tabellen (208). Brewer (33) be-
lieves a former estimate of 4800° K. for the normal boiling point is somewhat high, and
we have selected 4400° K. This results in a heat of sublimation at 298° K. of 150,000
cal./gram atom and a heat of vaporization at 4400° K. of 134,700 cal./gram atom.

IRON

Kelley (186) gives the entropy at 298° K. as 6.49 =+ 0.03 e. u., based on measurements
from 1° K. upward. From these data an enthalpy at 298° K. of 1070 cal./gram atom can
be derived. An excellent review on the high temperature thermal properties of iron is
given by Darken and Smith (81) and we have used their data exclusively. We prefer
their treatment of the heat capacity in the vicinity of the Curie point. According to this
view, there is no change in phase in this temperature region and hence no heat of transi-
tion. There is a very sharp peak or lambda point in the heat capacity curve at 1033° K.
and the measured data have been integrated directly to obtain the derived values. Bona
fide transitions occur at 1183° and 1673° K., with associated heats of 215 and 165 cal./
gram atom, respectively. The melting point is listed as 1812° K. with a heat of melting
of 3670 cal./gram atom. Liquid heat capacity data of Darken and Smith have been
extrapolated to the boiling point.

Thermodynamic functions for the ideal monatomic gas have been calculated from
spectroscopic data reported by Moore (241). The vapor pressure of iron has been meas-
ured by Jones, Langmuir, and Mackay (170), Marshall, Dornte, and Norton (223) and
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Edwards, Johnston, and Ditmars (98). While agreement between the first two sets of
observations is good, truly pure iron has only been produced within the last few years.
Thus, we believe the slightly lower pressures reported by Edwards, Johnston, and Ditmars
are more nearly correct. Their data yield a heat of sublimation at 298° K. of 99,830
cal./gram atom, a normal boiling point of 3160° K., and a heat of vaporization of 83,900
cal./gram atom.

KRYPTON

Clusius (60) reports 115.9° K. for the melting point and 391 cal./gram atom for the
heat of melting. Michels, Wassenaar, and Zwietering (237) have measured the vapor
pressure and find 119.75° K. for the normal boiling point. Clusius, Kruis, and Konnertz
(64) have measured the heat of vaporization at the normal boiling point as 2158 cal./gram
atom. Kobe and Lynn (193) give 209.4° K. as the critical temperature and 54.3 atmos-
pheres for the critical pressure. Thermodynamic functions for the ideal monatomic gas
have been calculated at the National Bureau of Standards (295).

LANTHANUM

Parkinson, Simon, and Spedding (257) have measured the heat capacity from 2° to
180° K., and calculate the entropy at 298° K. as 13.60 e.u. and the enthalpy at 298° K. as
1569 cal./gram atom. Kelley (185) reports the heat capacity of the solid above room
temperature. Spedding and Daane (314) have reported the melting point at 1193° K.
We estimate the heat of melting to be 2700 cal./gram atom. Kelley (187) has estimated
the liquid heat capacity. Thermodynamic functions for the ideal monatomic gas have
been calculated from the spectroscopic data reported in the Landolt-Bornstein Tabellen
(208). Daane (78) has measured the vapor pressure from 1600° to 1900° K. By select-
ing a smoothed value in the middle of this range, we derive a heat of sublimation at
298° K. of 99,600 cal./gram atom. These data extrapolate to a normal boiling point of
3640° K. and a heat of vaporization at the normal boiling point of 95,500 cal./gram atom.

LEAD

Based on seven sets of measurements covering the range from 2° to 303° K., Kelley
(186) computes the entropy at 298° K. to be 15.49 = 0.05 e.u., while Meads, Forsythe, and
Giauque (230) report the enthalpy at 298° K. to be 1644 cal./gram atom. Data for the
solid and liquid heat capacity, melting point, and heat of melting have been adopted
from the work of Douglas and Dever (90). Thermodynamic functions of the ideal mon-
atomic gas have been computed from the energy levels listed in the Landolt-Bornstein
Tabellen (208).

Vapor pressures have been measured by Baur and Brunner (23), Harteck (146),
Rodebush and Dixon (269, 270), Fischer (111), von Leitgebel (211), Egerton (100),
von Wartenberg (341), Ingold (164), Greenwood (130-132), and Ruff and Bergdahl (279).
Measurements reported in the last six references are high in comparison with the remain-
ing measurements and, in agreement with Kelley (180), we believe these high results are
unreliable. Of the first seven references, we have given the most weight to the results
of Rodebush and Dixon in calculating a heat of sublimation at 298° K. of 46,800 cal./gram
atom. Extrapolation gives a normal boiling point of 2024° K. and a heat of vaporization
at the normal boiling point of 42,880 cal./gram atom.

LITHIUM

Evans, Jacobson, Munson, and Wagman (106) have critically reviewed the literas
ture and have selected a consistent set of values. They find the entropy at 298° K.
to be 6.753 e. u., the enthalpy at 298° K. as 1092.2 cal./gram atom, the melting point as
453.70° K., and the heat of melting to be 722.8 cal./gram atom. They present the solid
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and liquid heat capacities as well as the thermodynamic properties of the ideal monatomic
and diatomic gases. They have also summarized the vapor pressure data and derive
heats of sublimation at 298° K. of 38,440 cal./gram atom and 50,470 cal./gram mole for
the monatomic and diatomic gases, respectively. From these data we calculate that this
system reaches a total pressure of one atmosphere at 1604° K., at which temperature the
heat of vaporization to equilibrium gas is 32,190 cal./gram atom.

LUTETIUM

Skochdopole, Griffel, and Spedding (310) have estimated the entropy at 300° K. as
11.79 e. u. Spedding and Daane (814) report the melting point in the range from 1923°
to 2023° K. and place the volatility between samarium and thulium. Klinkenberg (192)
gives the available spectroscopic data from which we calculate the thermodynamic prop-
erties of the ideal monatomic gas. The remaining data are estimated, are consistent
with the above facts and are intended for use only until measured information is available.

MAGNESIUM

The third law entropy based on measurements from 12° to 320° K. by Craig and
coworkers (76) is 7.81 e. u. at 298° K. Using their heat capacities we calculate an en-
thalpy at 298° K. of 1195 cal./gram atom. In addition to the heat capacity data re-
viewed by Kelley (185), we have considered the values given by Kubaschewski (205, 206)
and the measurements of McDonald and Stull (228). The heat of melting is 2140 cal./
gram atom from McDonald and Stull. Rossini and coworkers (274) have selected a
melting point of 923° K.

Thermodynamic functions for the ideal monatomic gas have been calculated from
the energy levels reported by Moore (241). Vapor pressure data measured by Baur and
Brunner (£3), Hartmann and Schneider (146), Greenwood (130), von Leitgebel (211),
Schneider and Esch (285), Vetter and Kubaschewski (337), Ruff and Hartmann (280),
and Coleman and Egerton (72) are in reasonably good agreement, except for Coleman
and Egerton who are somewhat high. Giving the most weight to the results of Hart-
mann and Schneider, we calculate a heat of sublimation at 298° K. of 35,600 cal./gram
atom, a normal boiling point of 1390° K., and a heat of vaporization at the normal boil-
ing point of 30,750 cal./gram atom.

MANGANESE

Shomate (300), Kelley (177), Armstrong and Grayson-Smith (16), Elson, Smith, and
Wilhelm (102), and Booth, Hoare, and Murphy (29) have reported low temperature heat
capacity data. From these data we calculate an entropy and enthalpy at 298° K.
of 7.65 e. u. and 1194 cal./gram atom, respectively. Above 298° K. Armstrong and Gray-
son-Smith (77) and Naylor (244) have reported heat capacity measurements which we
regard as equally reliable. We adopt an average of these data to the first transition.
Naylor finds transitions at 1000°, 1374°, and 1410° K., with accompanying transitional
heats of 535, 545, and 430 cal./gram atom, respectively. The heat capacity between
1000° K. and the melting point has been adjusted to give the enthalpy found by Naylor.
The melting point, heat of melting, and the liquid heat capacity have been given by Kelley
(185) as 1517° K., 3500 cal./gram atom, and 11.00 cal./degree/gram atom, respectively.

Thermodynamic functions for the ideal monatomic gas have been calculated from
the energy levels listed by Moore (241). Brewer (33) has reported the heat of sublima-
tion at 298° K. as 66,730 cal./gram atom, which leads to a normal boiling point of 2314°
K. and a heat of vaporization at 2314° K. of 52,520 cal./gram atom.

MERCURY

Busey and Giauque (48) have measured the heat capacities and transitional heats
from about 15° to 300° K. Their melting point of 234.29° K. is in good agreement with
that of Wilhelm (846) who found 234.287° K. and proposed this transition as a secondary
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thermometric calibration point. Busey and Giauque (48) find 548.6 cal./gram atom for
the heat of melting, 18.19 e. u. for the entropy of the liquid state at 298° K., and an enthalpy
at 298° K. of 2232 cal./gram atom. Liquid heat capacities of Busey and Giauque have
been adopted. They have extended their measurements by adjusting the values of
Douglas, Ball, and Ginnings (89) to join smoothly with their own.

Thermodynamic functions for the ideal monatomic gas were calculated. Energy
levels listed by Landolt-Bornstein Tabellen (208) indicate that below 3000° K. there is
no electronic contribution. Busey and Giauque have reviewed the vapor pressure data
and find the normal boiling point at 629.88° K., the heat of vaporization to the ideal mon-
atomic gas at the normal boiling point of 14,137 cal./gram atom, while the heat of vapori-
zation at 298° K. is 14,652 cal./gram atom. Beale (25) has recently measured the heat
of vaporization as 13,595 =+ 23 cal./gram atom. Beale (24) points out that this heat of
vaporization can only be made consistent with the other thermodynamic properties by
assuming a much larger gas imperfection than that derived by Busey and Giauque from
vapor pressure data. Experimental data on mercury vapor are needed to resolve the
question.

MOLYBDENUM

Simon and Zeidler (305) have measured the low temperature heat capacity, which
leads to an entropy and enthalpy at 298° K. of 6.83 == 0.05 e.u. and 1092 cal./gram atom,
respectively. Using the Shomate method (801), enthalpy measurements of Kothen (200)
and Redfield and Hill (265) have been combined with the values selected by Kelley (185)
to give the heat capacity of the solid to the melting point. We have adopted a melting
point of 2890° + 10° K., which is an average of the values selected by Rossini and co-
workers (274) and by Kelley (182). Brewer (35) estimates the heat of melting to be 6600
cal./gram atom. We estimate the liquid heat capacity to be 10.00 cal./degree/mole.

Thermodynamic properties of the ideal monatomic gas have been calculated from
energy levels given in the Landolt-Bornstein Tabellen (208) and by Trees and Harvey
(330). The vapor pressure has been measured by Jones, Langmuir, and Mackay (170)
and by Edwards, Johnston, and Blackburn (97). These data have been averaged to ob-
tain a heat of sublimation at 298° K. of 157,500 cal./gram atom, a normal boiling point
of 5100° K., and a heat of vaporization at the normal boiling point of 142,000 cal./gram
atom.

NEODYMIUM

Parkinson, Simon, and Spedding (257) have measured the heat capacity from 2° to
180° K., and report an entropy at 298° K. of 17.50 e.u. and an enthalpy of 1804 cal./gram
atom. Spedding and Miller (315) have measured the heat capacity from 273° to 673° K.
and support the equation given by Kelley (185). Spedding and Daane (314) report a
transition point at 1141° K. and the melting point at 1297° K., and also give vapor pres-
sure data. We have estimated the heats of transition and melting and the heat capacities
of the solid above the transition and of the liquid. Using spectroscopic data from
Klinkenberg (190) and Schuurmans (289) we have calculated the thermodynamic func-
tions of the ideal monatomic gas. From these data we calculate a heat of sublimation at
298° K. of 76,800 cal./gram atom, a normal boiling point of 3360° K., and a heat of vapor-
ization at the normal boiling point of 67,800 cal./gram atom.

NEON

Clusius (60) reports 24.55° K. as the melting point, with 80.1 cal./gram atom as the
heat of melting. Henning and Otto (149) have measured the vapor pressure and find
the normal boiling point at 27.07° K. From the heat of sublimation calculated by Clusius
(69), we calculate the heat of vaporization at the normal boiling point to be 422 cal./gram
atom. Thermodynamic functions for the ideal monatomic gas have been calculated at
the National Burear of Standards (295). Kobe and Lynn (193) report 45.5° K. for the
critical temperature and 26.9 atmospheres for the critical pressure.
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NICKEL

Busey and Giauque (47) have measured the third law entropy and enthalpy at 298°
K. to be 7.137 e. u. and 1144 cal./gram atom, respectively. The heat capacity data se-
lected by Sykes and Wilkinson (823) are in good agreement with the results of Neel
(246) and Krauss and Warncke (203) up to the lambda point at 630° K. Above the
lambda point, both Neel and Persoz (259) are from 6 to 7%, above the coincident data of
Sykes and Wilkinson, Kelley (185), and Krauss and Warncke. We have adopted the
heat capacity data of Sykes and Wilkinson up to about 850° K., where it joins smoothly
with Kelley’s equation. Van Dusen and Dahl (336) have determined the melting point
at 1728° =+ 1° K., while Kelley lists the heat of melting as 4210 cal./gram atom. Kelley’s
value of 9.20 cal./degree/gram atom has been used for the heat capacity throughout the
liquid range.

Thermodynamic functions for the ideal monatomic gas have been calculated from
the energy levels listed by Moore (241). Our calculations based on the vapor pressure
data of Johnston and Marshall (169) give a heat of sublimation at 298° K. of 101,260
cal./gram atom, a normal boiling point of 3110° K., and a heat of vaporization of 88,870
cal./gram atom.

NIOBIUM

Brown, Zemansky, and Boorse (46) have measured the heat capacity up to 12° K.
and also in the range from 65° to 75° K. We have used these meager data with a Debye
function to calculate the entropy and enthalpy at 298° K. as 8.73 e.u. and 1264 cal./gram
atom, respectively. Kelley (185) lists the heat capacity for the solid above 298° K.
Reimann and Grant (266) have determined the melting point as 2770° K. We estimate
the heat of melting of 6400 cal./gram atom and the liquid heat capacity.

Thermodynamic properties of the ideal monatomic gas have been calculated using
energy levels listed by Moore (241). From the rate of evaporation measurements of
Reimann and Grant (266), we calculate a heat of sublimation at 298° K. of 177,500 cal./
gram atom. Estimating the gaseous heat capacity to be 1 cal./degree/gram atom less
than the liquid heat capacity in the range from 3000° to 5000° K., we calculate a normal
boiling point of 5200° K. and a heat of vaporization at the normal boiling point of 166,500
cal./gram atom.

NITROGEN

Giauque and Clayton (121) have measured the low temperature heat capacity and
give 55 cal./mole for the heat of transition and 172 cal./mole for the heat of melting.
Corrected for changes in temperature scale, the transition temperature is 35.62° K.
Furukawa and McCoskey (117) give the triple point as 63.18° K. Armstrong (15) has
measured the vapor pressure and finds a normal boiling point of 77.36° K. Giauque and
Clayton and Furukawa and McCoskey have measured the heat of vaporization. We
have adopted an average value of 1335 cal./mole. The critical temperature of 126.26° K.,
and the critical pressure of 33.54 atmospheres nave been measured by White, Friedman,
and Johnston (344).

Wagman and coworkers (339) report the thermodynamic properties for the ideal dia-
tomic gas, while the National Bureau of Standards (295) has published calculations of the
thermodynamic functions for the ideal monatomic gas. The value of 225,100 cal./gram
mole selected by Gaydon (118) for the dissociation energy at 0° K. is supported by the
recent work of Douglas (87), Hendrie (148), Burns (46), Toennies and Greene (328),
and Altshuller (6). This appears to conclude a voluminous literature on this subject.
Note that the reference state represents 2 gram atomic weights for this element.

OSMIUM

The entropy at 298° K. has been estimated by Lewis and Gibson (212) to be 7.8 +
0.5 e. u. Kelley (186) has given an equation for the solid heat capacity from 298° to
1800° K. which we have extrapolated to the melting point. We have assumed that the
heat capacity of the liquid is the same as that of the solid at the melting point. We have
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adopted the value of 3000° K. for the melting point based on the estimate of Vines
(338). For a hexagonal close-packed lattice we adopt 2.3 e. u. for the entropy of melting,
which leads to a heat of melting of 7000 cal./gram atom. Thermodynamic functions for
the ideal monatomic gas have been calculated from energy levels listed in the Landolt-
Bornstein Tabellen (208). At the suggestion of Brewer (33) we have lowered previous
estimates of the boiling point to 4500° K., and have calculated a heat of sublimation at
298° K. of 160,000 cal./gram atom and a heat of vaporization at 4500° K. of 150,000 cal./
gram atom.

OXYGEN

Hoge (169) has reviewed the literature and has assigned the transition points,
23.886° and 43.800° K., and the melting point, 54.363° K., as well as the critical tempera-
ture, 154.78° K., and the critical pressure, 50.14 atmospheres. Giauque and Johnston
(122) have measured the heats of these transitions: 22.42 cal./mole at 23.886° K., 177.6
cal./mole at 43.800° K., and 106.3 cal./mole for the heat of melting. The presently ac-
cepted International Temperature Scale defines 90.190° K. (—182.97° C.) as the normal
boiling point (319). A new absolute determination of 90.154° K. (using 0° C. = 273.16°
K.) by Aston and Moessen (18) will be subject to review by the International Committee
of Weights and Measures in 1960. Furukawa and McCoskey (117) have measured the
heat of vaporization and have reviewed previous data. We have adopted an average
value of 1630 cal./mole. Thermodynamic properties for the ideal diatomic gas have been
calculated from spectroscopic data by Woolley (349). The National Bureau of Standards
(295) has published calculations of the thermodynamic properties of the ideal monatomic
gas. The dissociation energy of the ideal diatomic gas at 0° K. is given by Brix and Herz-
berg (41) as 117,960 == 40 cal./gram mole. Note that the reference state represents 2
gram atomic weights for this element.

PALLADIUM

Based on the measurements of Clusius and Schachinger (68) as well as their own
measurements, Pickard and Simon (260) calculate the entropy at 298° K. to be 9.05 e. u.
and the enthalpy as 1308 cal./gram atom. We have adopted the solid heat capacity
values above 298° K. of Kelley (185). Rossini and coworkers (274) have selected 1823°
K. for the melting point and 4000 cal./gram atom for the heat of melting. We have
estimated the heat capacity of the liquid to be the same as the solid at the melting point,
8.30 cal./degree/gram atom. Thermodynamic properties of the ideal monatomic gas
have been computed from the spectroscopic data of Shenstone (298). From Brewer’s (35)
estimate of the vapor pressure, we calculate a heat of sublimation at 298° K. of 94,000
cal./gram atom, a normal boiling point of 3400° K., and a heat of vaporization at the
normal boiling point of 90,000 cal./gram atom.

PHOSPHORUS

Farr (109), of the Tennessee Valley Authority, has compiled a resume of the physi-
cal and thermodynamic properties of the allotropic forms of phosphorus. Based on
entropy calculations from low temperature heat capacity measurements, Stephenson
(318) believes that red crystalline triclinic phosphorus (T.V.A. designation V) is the most
stable form at room temperature. This point of view is buttressed by the x-ray work
of Roth, DeWitt, and Smith (276). Consequently we have selected red phosphorus V
as the reference state up to its sublimation point at 704° K.

Stephenson reports the entropy of the red triclinic crystals at 298° K. as 5.46 e. u.
Farr has reported the heat capacity of this form to the sublimation point as well as a
melting point of about 870° K. Spectroscopic data by Moore (241) on the monatomic
species and by Herzberg (1562, 163) for the diatomic and tetratomic species have been used
to compute the thermodynamic functions of the ideal monatomic, diatomic, and tetra-
tomic gases. From vapor pressure measurements reported by Farr, we calculate the
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heat of sublimation of red phosphorus V to the tetratomic ideal gas at 298° K. to be
30,820 cal./mole of P,. The heat of sublimation of red phosphorus V to the ideal diatomic
gas at 298° K. is calculated to be 42,725 cal./mole P;, based on the heat of the dissociation
of P, to P, of 54,630 cal./mole of P,, derived from the measurements of Stock, Gibson, and
Stamm (320). From Gaydon’s (118) dissociation energy of 116,000 cal./mole of P, at
0° K. to ideal monatomic gas, we calculate a heat of sublimation of red phosphorus V at
298° K. to ideal monatomic gas of 79,800 cal./gram atom. At the normal sublimation
point, 704° K., the vapor is completely composed of the tetratomic species. We calcu-
late a heat of sublimation at 704° K. of 7200 cal./gram atom. Since in most of the tem-
perature range from 704° to 3000° K. the diatomic form is predominant, we have se-
lected the ideal diatomic gas as the reference state in this region. Note that the table
for the reference state is for 1 gram atomic weight.

Stephenson reports the entropy of the white a (cubic)-form at 298° K. as 9.80 e. u.
Kelley (185) lists the heat capacity of the solid and liquid forms and the heat of melting
of 150 cal./gram atom at the melting point of 317.4° K. The heat of sublimation of the
white a-form at 298° K. to ideal tetratomic gas is 14,100 cal./mole of P,, based on the
measurements of MacRae and Van Voorhis (218), Centnerszwer (62), and Fishbeck and
Eich (113). A slightly higher value is obtained from the vapor pressure data listed by
Farr (109) and may be due to nonideal behavior at high pressures. Farr lists the normal
boiling point of liquid white phosphorus as 554° K., and we calculate a heat of vaporiza-
tion to P, vapor at this temperature of 2960 cal./gram atom. In the temperature range
from 600° to 800° K. liquid white phosphorus is rapidly converted to red phosphorus.
The heat of formation at 298° K. of white a from red V derived from the data presented
here is 4180 cal./gram atom, in good agreement with the value of 4200 cal./gram atom
selected by Yost and Russell (351) from calorimetric measurements.

PLATINUM

From low temperature measurements by Kok and Keesom (196) and by Simon and
Zeidler (306), Kelley (186) calculates the entropy at 298° K. as 10.00 = 0.05 e. u. and we
calculate an enthalpy at 298° K. of 1384 cal./gram atom. Kelley (185) also gives an
equation for the solid heat capacity from 298° to 1800° K., which we have extrapolated
to the melting point. We assume the heat capacity of the liquid to be the same as that
of the solid at the melting point. Kelley (182) and Rossini and coworkers (274) are in
substantial agreement on a melting point of 2043° K. and a heat of melting of 4700 cal./
gram atom.

Thermodynamic properties of the ideal monatomic gas have been calculated from
energy levels listed in the Landolt-Bornstein Tabellen (208). Jones, Langmuir, and
Mackay (170) have measured the vapor pressure. We calculate a heat of syblimation at
298° K. of 134,800 cal./gram atom, a normal boiling point of 4100° K., and a heat of
vaporization at the normal boiling point of 122,000 cal./gram atom.

POLONIUM

Maxwell (224) and Beamer and Maxwell (26) have measured the melting point as
527° K. and find a transition at about 370° K. The sluggish nature of the transition sug-
gests a small heat of transition which can be neglected. Brooks (44) has measured the
vapor pressure from 711° to 1018° K., which can best be fit by assuming both diatomic
and monatomic species to be present in the vapor. This view finds support in that the
diatomic form is important in bismuth and tellurium, neighboring elements in the periodic
table. The thermodynamic functions of the ideal gases as well as the entropy, heat capac-
ity, and heat of melting of the solid and the heat capacity of the liquid are all estimated.
These estimates were used in calculating the heats of sublimation at 298° K. of the mon-
atomic and diatomic species as 34,450 and 32,900 cal./mole, respectively. The boiling
point is 1235° K. and the heat of vaporization to equilibrium gas at 1235° K. is 14,400 cal./
gram atom.
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POTASSIUM

The low temperature measurements of Dauphinee, Martin, and Preston-Thomas
(82) and of Wallace, Craig, and Krier (340) are in excellent agreement and lead to an en-
tropy and enthalpy at 298° K. of 15.39 e.u. and 1695 cal./gram atom, respectively.
Evans, Jacobson, Munson, and Wagman (105) have critically reviewed the literature and
have selected a consistent set of values. We have used their values for the heat capaci-
ties of the condensed states. They report 336.4° K. for the melting point and 554 cal./
gram atom for the heat of fusion. They present complete thermodynamic functions for
the ideal monatomic and diatomic gases as well as the dissociation energy. Employing
their evaluation of the vapor pressure data and adjusting for the above new entropy value,
we calculate the heats of sublimation at 298° K. to be 21,420 cal./gram atom and 30,580
cal./gram mole to the ideal monatomic and diatomic gases, respectively. We calculate a
normal boiling point of 1039° K. and an associated heat of vaporization of 18,530 cal./
gram atom of equilibrium gas. This boiling point is higher than the 1027° K. recently
reported by Makansi, Madsen, Selke, and Bonilla (221).

PRASEODYMIUM

Parkinson, Simon, and Spedding (257) have measured the heat capacity from 2° to
180° K., and report the entropy at 298° K. to be 17.45e. u., and the enthalpy as 1697 cal./
gram atom. We have extrapolated the solid heat capacity to the transition point at
1071° K. and the melting point at 1208° K., both of which are reported by Spedding and
Daane (314). We estimate the heat of this transition to be 320 cal./gram atom and the
heat of melting to be 2400 cal./gram atom. We have estimated the heat capacity of the
liquid. Daane (78) has measured the vapor pressure from 1425° to 1692° K. and, reports
3290° =+ 90° K. for the normal boiling point and 79,500 == 1100 cal./gram atom for the
heat of vaporization by a second law extrapolation. Spectroscopic data are not avail-
able to make a third law check of these values.

PROMETHIUM

Skochdopole, Griffel, and Spedding (310) estimate the entropy at 300° K. to be
17.25 e. u. All other values are estimated and are intended to serve only until measured
values are available.

PROTACTINIUM

All data are estimated and are intended to serve only until measured values are
available.

RADIUM

Rossini and coworkers (274) list 973° K. for the melting point. Landolt-Bornstein
Tabellen (208) present spectroscopic data for the ideal monatomic gas. The remainder
of these data are estimated and are intended to serve only until measured values are
available.

RADON

Rossini and coworkers (274) estimate 202° K. as the melting point, 693 cal./gram
atom as the heat of melting, 211° K. as the normal boiling point, and 3920 cal./gram
atom as the associated heat of vaporization. Thermodynamic properties of the ideal
monatomic gas have been calculated at the National Bureau of Standards (295).
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RHENIUM

Smith, Oliver, and Cobble (312) have measured the low temperature heat capacity
and report 8.887 e. u. and 1307 cal./gram atom for the entropy and enthalpy at 298° K.,
respectively. Kelley’s (185) solid heat capacity equation, based on data to 1500° K., has
been extrapolated to 3000° K. Sims, Craighead, and Jaffee (306) have measured the
melting point and report 3453° + 20° K. Estimating the entropy of melting to be 2.3
e.u., which is reasonable for a hexagonal close-packed structure, we calculate 7900 cal./
gram atom for the heat of melting. Thermodynamic functions for the ideal monatomic
gas have been calculated using spectroscopic data given by Klinkenberg (191). Sher-
wood, Rosenbaum, Blocher, and Campbell (299) have measured the vapor pressure and
estimate the liquid heat capacity at 10.8 cal./degree/gram atom. We have calculated a
heat of sublimation at 298° K. of 185,650 cal./gram atom, a normal boiling point of 5900°
K., and an associated heat of vaporization of 169,000 cal./gram atom.

RHODIUM

Lewis and Gibson (212) have estimated the entropy at 298° K. to be 7.6 £ 0.5 e. u.
Kelley (185) gives an equation for the heat capacity of the solid which we have extra-
polated to the melting point. We have assumed the heat capacity of the liquid to have
the same constant value as the solid at the melting point. The melting point selected by
Vines (338) is confirmed by the recent work of Oriani and Jones (256) at 2239° + 3° K.
For a face-centered cubic lattice we employ an entropy of melting of 2.3 e. u., which leads
to a heat of melting of 5200 cal./gram atom. Thermodynamic functions for the ideal
monatomic gas have been calculated from the spectroscopic data of Molnar and Hitchcock
(239). We estimate the normal boiling point as 4000° K., leading to a heat of sublimation
at 298° K. of 133,000 cal./gram atom and a heat of vaporization at the normal boiling
point of 118,400 cal./gram atom.

RUBIDIUM

From the low temperature measurements of Dauphinee, Martin, and Preston-~
Thomas (82), we calculate an entropy and enthalpy at 298° K. of 18.22 e. u. and 1790 cal./
gram atom, respectively. These workers report 560 cal./gram atom for the heat of melt-
ing. Rossini and coworkers (274) select 312.0° K. for the melting point. We have esti-
mated an average heat capacity for the liquid range. Evans, Jacobson, Munson, and
Wagman (105) present the thermodynamic properties of the ideal monatomic and di-
atomic gases, as well as the dissociation energy of the diatomic gas. Vapor pressure has
been measured by Scott (290), Hackspill (141), Ruff and Johannsen (281), and Killian
(188). At298° K. we calculate the heat of sublimation to the ideal diatomic gas as 27,550
cal./gram mole and the heat of sublimation to the ideal monatomic gas as 19,600 cal./gram
atom. The total pressure in the gas phase reaches one atmosphere at 974° K., at which
temperature the heat of vaporization to equilibrium gas is 16,540 cal./gram atom.

RUTHENIUM

Lewis and Gibson (212) have estimated the entropy at 298° K. to be 6.9 = 0.5 e. u.
We adopt Kelley’s (185) values for the solid heat capacity and the heats and tempera-
tures of the transitions: at 1308° K. a heat of 60 cal./gram atom; at 1473° K. a second
order transition (no heat change); and at 1773° K. a heat of 320 cal./gram atom. Brewer
(35) estimates the melting point as 2700° K. and the heat of melting as 6100 cal./gram
atom. We estimate a boiling point of 4000° K., which leads to a heat of sublimation at
298° K. of 144,000 cal./gram atom and a heat of vaporization at the normal boiling point
of 135,700 cal./gram atom. The heat capacity of the liquid and the gas are assumed to
be equal in the range from 3000° to 4000° K.
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SAMARIUM

Skochdopole, Griffel, and Spedding (310) estimate the entropy at 300° K. to be 16.32
e.u. We have estimated the heat capacities of the solid and liquid states. Spedding and
Daane (314) report a transition at 1190° K. and the melting point at 1325° K. We have
estimated the heats of these phase changes. Spectroscopic data from Brix (40) and Albert-
son (5) have been used to calculate the thermodynamic functions of the ideal monatomic
gas. Spedding (318) indicates that the vapor pressure reaches 0.01 mm. of mercury at a
temperature less than 1073° K. Assuming it to be 0.01 mm. at 1000° K., we calculate
a heat of sublimation at 298° K. of 50,000 cal./gram atom, a normal boiling point of
1860° K., and a heat of vaporization at the normal boiling point of 45,800 cal./gram atom.

SCANDIUM

The entropy at 298° K. has been estimated to be 9.0 e. u. by Brewer (35). Kelley
(187) has estimated the heat capacity of the solid and the liquid as well as the melting
point, 1673° K., and the heat of melting, 3850 cal./gram atom. We estimate the normal
boiling point to be 2750° K., which may be in error by several hundred degrees. Assum-
ing the gas to be ideal and monatomic, we have calculated the thermodynamic functions
from the energy levels given by Moore (241). From these data, we calculate the heat
of sublimation at 298° K. to be 82,000 cal./gram atom and the heat of vaporization at the
normal boiling point as 72,850 cal./gram atom.

SELENIUM

DeSorbo (84) has recently measured the heat capacity from 15° to 300° K., and cal-
culates an entropy and enthalpy at 298° K. of 10.15 = 0.05 e. u. and 1319.2 cal./gram
atom, respectively. The low temperature heat capacity has been extended linearly to the
melting point using the measured data of Monval (240) and Borelius and Paulson (30).
We adopt the values of Kelley (185) for the melting point, 490° K., the heat of melting,
1300 cal./gram atom, and the heat capacity of the liquid. Thermodynamic functions for
the ideal monatomic gas have been calculated from the energy levels listed by Moore
(241), while those for the ideal diatomic gas are based on the spectroscopic data given by
Herzberg (162). The heat capacity of the ideal hexatomic gas has been estimated.

Vapor pressures have been measured by Brooks (43), deSelincourt (296), Niwa and
Sibata (249), Neumann and Lichtberger (248), and Preuner and Brockméller (262). An
entropy of 110 e. u. at 298° K. for the hexatomic gas and heats of sublimation at 298° K.
of 35,380 and 34,120 cal./mole for the hexatomic and diatomic species, respectively, were
selected to give the best fit with the vapor pressure data. Gaydon (118) gives the dissoci-
ation energy of the diatomic gas as 64,600 cal./mole, from which we calculate the heat of
sublimation at 298° K. of the ideal monatomic gas to be 49,400 cal./gram atom. At the
normal boiling point, 958° K., we calculate a heat of vaporization of 1 gram atom of
selenium to equilibrium gas to be 6290 cal. Note that the values given for the reference
state are based on 1 gram atom of selenium and that the diatomic gas is selected as the
reference state above the boiling point.

SILICON

Using the low temperature heat capacity data of Pearlman and Keesom (258),
Nernst and Schwers (246), Magnus (219), and Anderson (8), we calculate a third law
entropy at 298° K. of 4.53 =+ 0.05 e. u. and an enthalpy of 769 cal./gram atom. Since
the measured data for the solid heat capacity of Serebrennikov and Gel’d (297) and
Magnus (219) are in agreement, we have chosen the equation given by the former. Han-
sen and coworkers (144) have measured the melting point to be 1683° + 5° K., while
Korber and Oelsen (198) give the value 11,100 cal./gram atom for the heat of melting.
We estimate the heat capacity of the liquid state to be equal to that of the solid state at
the melting point and obtain the value 7.0 cal./degree/gram atom.
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Thermodynamic properties of the ideal monatomic gas were calculated using energy
levels listed by Moore (241). Although Honig (161) has detected polyatomic species in
silicon vapor, there is not sufficient information available to calculate the thermodynamic
functions of these species. Honig gives the heat of sublimation of the monatomic species
as 105,000 cal./gram atom and calculates a boiling point of about 2950° K., considerably
higher than earlier determinations of Ruff and Konschak (283) and Baur and Brunner
(23). This high value is supported by the spectroscopic work of Barrow and Rowlinson
(21). Without more spectroscopic data on the polyatomic species we cannot check the boil-
ing point or calculate the heat of vaporization to equilibrium gas by third law methods.

SILVER

Based on five different sets of measurements from 1° to 303° K., Kelley (186) calcu-
lates the entropy at 298° K. as 10.20 = 0.05 e.u., while Meads, Forsythe, and Giauque
(230) calculate an enthalpy at 298° K. of 1373 cal./gram atom. The measurements of
Lyashenko (215) have been considered along with sources listed by Kelley (186) in select-
ing the solid heat capacity from 298° K. to the melting point. The defined melting point
on the International Temperature Scale as described by Stimson (319) is 1233.95° K.
The heat of melting, 2,700 cal./gram atom, is a rounded value reached by considering
those reported by Kubaschewski and coworkers (206), by Wittig (347), and by Kelley
(179, 182, 185). The liquid heat capacity has been estimated as 7.5 cal./degree/gram
atom.

Thermodynamic functions of the ideal monatomic gas have been calculated from the
spectroscopic data listed in Landolt-Bornstein Tabellen (208). Kelley (180) selects the
vapor pressure data of Harteck (1456) as being the most reliable of the older data. Harteck
is in fair agreement with the measurements of Fischer (111) and McCabe and Birchenall
(226b), while Lyubimov and Granovskaya (217) are too low and Baur and Brunner (23)
are too high. We find a heat of sublimation at 298° K. of 68,400 cal./gram atom, a normal
boiling point of 2450° K., and a heat of vaporization at the normal boiling point of 60,960
cal./gram atom. Searcy, Freeman, and Michel (294) have recently indicated that poly-
atomic species may be important in silver vapor.

SODIUM

Low temperature measurements of Dauphinee, Martin, and Preston-Thomas (82),
Simon and Zeidler (805) and Parkinson and Quarrington (256) were used to calculate an
entropy and enthalpy at 298° K. of 12.21 e. u. and 1532 cal./gram atom, respectively.
Published values of other thermodynamic properties have been reviewed by Evans,
Jacobson, Munson, and Wagman (105). They select the melting point to be 370.97° K.
and the heat of melting as 621.8 cal./gram atom. They present data on the solid and
liquid heat capacity, thermodynamic functions of the ideal monatomic and diatomic
gases, and the dissociation energy. Consistent with this information we find the heats of
sublimation at 298° K. to ideal monatomic and diatomic gases as 25,900 and 33,800 cal./
mole, respectively. The total pressure reaches one atmosphere at 1163° K. and the heat
of vaporization to equilibrium gas at this temperature is 21,280 cal./gram atom. A more
comprehensive review of the physical and thermodynamic properties of sodium has been
compiled by Thomson and Garelis (825).

STRONTIUM

Kelley (186) estimates the entropy at 298° K. as 12.5 = 0.5 e. u. The solid heat
capacity above room temperature was estimated by comparison with calcium. Eastman,
Cubicciotti, and Thurmond (93) have reported a transition point at 862° K. and a melt-
ing point of 1043° K., in good agreement with the review of Kubaschewski, Brizgys,
Huchler, Jauch, and Reinartz (206). Kubaschewski and coworkers (206) have estimated
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the heat of melting to be 2200 cal./gram atom. We estimate the heat of the transition to
be 200 cal./gram atom by comparison with calcium. Thermodynamic functions of the
ideal monatomic gas have been calculated from the energy levels listed by Moore (241).
Vapor pressures measured by Hartmann and Schneider (146) and by Prigelkov and
Nesmeianov (263) are in fair agreement, and lead to a heat of sublimation at 298° K. of
39,100 cal./gram atom, a normal boiling point of 1640° K., and a heat of vaporization of
33,200 cal./gram atom.

SULFUR

Eastman and McGavock (94) have measured the heat capacity of the solid from 12°
to 366° K., from which can be derived for the rhombic form at 298° K. an entropy and
enthalpy of 7.62 e. u. and 1053 cal./gram atom, respectively. Braune and Moller (31) have
measured the heat capacity of the liquid and have reviewed previous work. They list a
heat of transition from rhombic to monoclinic of 90 cal./gram atom at 368.6° K. and the
heat of melting as 337 cal./gram atom at 392° K. The boiling point of sulfur is defined
on the International Temperature Scale as 717.75° K. (444.60° C.) as described by Stim-
son (319).

Gutbhrie, Scott, and Waddington (140) have calculated thermodynamic functions of
the octatomic gas as well as the heat of sublimation of this form to be 24,350 cal./mole at
298° K., while Evans and Wagman (107) present data for the diatomic form, including
the heat of sublimation of 30,840 cal./mole at 298° K. As noted by Guthrie, Scott, and
Waddington, these data cannot be reconciled with the vapor density data for sulfur re-
cently determined by Braune, Peter, and Neveling (32). Luft (214) has attempted to
correlate the data by postulating several gaseous species between the octatomic and the
diatomic forms, but does not appear to give enough weight to the heat of sublimation of
the diatomic gas derived by Evans and Wagman. We believe additional data are needed
to define completely the sulfur vapor phase and have, therefore, presented only the data
for octatomic, diatomic, and monatomic forms. Evans and Wagman give the thermo-
dynamic functions of the monatomic gas, while the dissociation energy of the diatomic
form was taken from the work of St. Pierre and Chipman (321). An approximate value
of the heat of vaporization can be derived using the equilibrium constants derived by
Braune, Peter, and Neveling. At the normal boiling point the value calculated is 2300
cal./gram atom.

TANTALUM

Low temperature data have been given by Kelley (178) Keesom and Desirant (175),
Simon and Ruhemann (303), and Clusius and Gutierrez Losa (62), from which we cal-
culate an entropy and enthalpy at 298° of 9.90 e. u. and 1358 cal./gram atom, respectively.
Hoch (1567), Jaeger and Veenstra (167), and Magnus and Holzmann (220) have measured
the heat capacity of the solid to 2939°, 1828° and 1173° K., respectively. We have
smoothed these data by the method of Shomate (301) and have extrapolated them to
3000° K. Brewer (35) lists the melting point as 3270° K. and the heat of melting as 7500
cal./gram atom.

Thermal properties of the ideal monatomic gas have been calculated from the spec-
troscopic data of Van Den Berg, Klinkenberg, and Van Den Bosch (334). Edwards,
Johnston, and Blackburn (95), Langmuir and Malter (209), and Fiske (114) have meas-
ured the vapor pressure. Data reported by the first two sources are in good agreement but
lower than that of Fiske. Using the data of the first two sources, we calculate a heat of
sublimation to ideal monatomic gas at 298° K. of 186,800 cal./gram atom. Assuming the
heat capacity of the liquid and the gas above 3000° K. to be equal, we compute a normal
boiling point of 5700° K. and an accompanying heat of vaporization of 180,000 cal./gram
atom.
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TECHNETIUM

Brewer (35) has estimated the entropy at 298° K. to be 8.0 e. u., the heat capacity of
the solid, the melting point as 2400° K., and the heat of melting as 5500 cal./gram atom.
The spectroscopic data of Meggers (232) have been employed to calculate the thermo-
dynamic functions of the ideal monatomic gas. Using Brewer’s estimate of the vapor
pressure at 3000° K. and estimating AC, to be 3.5 cal./degree/gram atom, we calculate
a heat of sublimation at 298° K. of 155,000 cal./gram atom, a normal boiling point of
4900° K., and an accompanying heat of vaporization of 138,000 cal./gram atom.

TELLURIUM

Based on the low temperature measurements of Slansky and Coulter (311) and of
Anderson (13), Kelley (186) calculates the entropy at 298° K. as 11.88 = 0.10 e. u., and
we compute the enthalpy at 298° K. as 1463 cal./gram atom. Kubaschewski (205) has
given the heat capacity of the solid and liquid states and lists 723° K. as the melting point
and 4180 = 130 cal./gram atom as the heat of melting. Spectroscopic energy levels listed
in Landolt-Bornstein Tabellen (208) have beén employed to calculate the thermodynamic
properties of the ideal monatomic gas. The computations of Kelley (185, 186) on the
thermodynamic properties of the ideal diatomic gas have been extended to 3000° K.
Gaydon (118) gives the dissociation energy of the diatomic gas at 0° K. as 53,000 cal./
gram mole.

The vapor pressures measured by Brooks (43) fall between those of Schneider and
Schupp (286) and Doolan and Partington (86), and extrapolate nicely to those of Niwa
and Sibata (250), who show the gas to be diatomic in the temperature range from 593° to
683° K. From the foregoing information we calculate the heat of sublimation at 298° K.
to ideal monatomic and diatomic gases as 46,500 and 39,600 cal./gram mole, respectively.
The total vapor pressure reaches one atmosphere at 1260° K. and the accompanying heat
of vaporization to equilibrium gas is 12,100 cal./gram atom.

TERBIUM

Skochdopole, Griffel, and Spedding (310) estimate the entropy at 300° K. as 17.5
e.u. Spedding and Daane (314) indicate the melting point is between 1673° and 1773° K.
The remainder of the values are estimated by analogy with neighboring elements and
should be used only until measured data are available.

THALLIUM

The entropy at 298° K. is 15.35 = 0.06 e. u. as given by Kelley (186). From the
measurements of Hicks (164) we calculate the enthalpy at 298° K. as 1632 cal./gram atom.
Recent measurements of the solid and liquid heat capacities and heats of transitions have
been made by Kubaschewski and coworkers (205, 206) and by Oelsen and coworkers
(263, 254). Considering also the review of Kelley (185), we have selected the heat capac-
ities, the transition point of 507° K. with associated heat of transition of 90 cal./gram
atom, as well as a melting point of 577° K. and a heat of melting of 1020 cal./gram atom.
Meggers and Murphy (234) have reported spectroscopic data which we have used to
calculate the thermodynamic functions of the ideal monatomic gas. Vapor pressures
have been reported by Gibson (125), von Leitgebel (211), and Coleman and Egerton (72).
We calculate a heat of sublimation at 298° K. of 43,000 cal./gram atom, a normal boiling
point of 1740° K., and an accompanying heat of vaporization of 38,740 cal./gram atom.

THORIUM

Griffel and Skochdopole (134) have measured the heat capacity from 20° to 300° K.,
and report an entropy and enthalpy at 298° K. of 12.760 e. u. and 1556 cal./gram atom,
respectively. Kelley (185) has reported an equation for the solid heat capacity which
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we have adjusted to fit the low temperature data and extrapolated to the melting point.
Chiotti (53, 64) has recently shown the presence of a solid state transition from a face-
centered to a body-centered lattice at 1673° K. and has determined the melting point
as 1968° K. We have estimated the heat of transition and heat of melting as 670 and
3740 cal./gram atom, respectively. The liquid heat capacity is also estimated. Based
on the work of Zwikker (362), Brewer (35) has calculated the normal boiling point at
4500° K. and a heat of vaporization of 130,000 cal./gram atom. The term values of
thorium gas have not yet been determined and no thermodynanmic functions for the gas
can be calculated.

THULIUM

Skochdopole, Griffel, and Spedding (310) estimate the entropy at 300° K. as 17.10
e.u. Spedding and Daane (314) place the melting point between 1823° and 1923° K. and
believe the volatility is between that of dysprosium and lutetium. Meggers (231) lists
the available spectroscopic data. The information listed has been estimated and is
consistent with the above known facts. These values are intended for use only until
measured dats. are available.

TIN

On the basis of five sets of low temperature data covering the range from 1° to
287° K., Kelley (186) calculates an entropy value of 12.29 e. u. at 298° K. for white tin,
and we calculate the enthalpy as 1507 cal./gram atom. Jovanovic (172) has measured
the heat of transition of gray to white tin at 292° K. and gives 535 =+ 8 cal./gram atom.
The heat capacity of the solid and liquid have been adopted from the compilation of
Kelley (185), who also gives the heat of melting as 1720 cal./gram atom at 505° K.
Thermodynamic functions of the ideal monatomic gas have been calculated from the
energy levels listed in Landolt-Bornstein Tabellen (208).

Of the vapor pressure measurements reviewed by Baughan (22), only those of
Harteck (146) are in agreement with the recent measurements of Brewer and Porter (38)
and Searcy and Freeman (292). Searcy and Freeman have demonstrated that tin vapor
is monatomic. We adopt a rounded value of 72,000 cal./gram atom for the heat of sub-
limation at 298° K., and further calculate a normal boiling point of 2960° K. with an
accompanying heat of vaporization of 69,400 cal./gram atom.

TITANIUM

Kothen and Johnston (201) have measured the heat capacity of a high purity sample
from 15° to 305° K., and report an entropy and enthalpy at 298° K. of 7.33 + 0.02
e. u. and 1150 cal./gram atom, respectively. Kothen (200) and Jaeger, Rosenbohm,
and Fonteyne (166) have measured the heat content, from which we derive the heat
capacity of the solid and the heat of transition of 950 cal./gram atom. Edwards, Johns-
ton, and Ditmars (99) have confirmed McQuillan’s (229) value of 1155° K. for the transi-
tion temperature. Of the recent values listed for the melting point (3, 143, 226a, 255,
287), we have taken an average value of 1950° =+ 20° K. No direct measurement of the
heat of melting has been made, but the average entropy of melting for body-centered
cubic elements is about 1.9 e. u. On this basis we have used a heat of melting of 3700
cal./gram atom. The heat capacity of the liquid has been estimated.

Thermodynamic functions of the ideal monatomic gas have been calculated from
the energy levels of Moore (241), and are in good agreement with those of Kolsky and
Gilles (196). Vapor pressure measurements have been made by Edwards, Johnston, and
Ditmars (99), who have corrected the resulte of Blocher and Campbell (27) and Car-
penter and Mair (67). From these data we calculate a heat of sublimation at 298° K.
of 112,600 cal./gram atom, a normal boiling point of 3550° K., and an associated heat of
vaporization of 102,500 cal./gram atom.
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TUNGSTEN

Kelley (186) reports the entropy at 298° K. as 8.04 =+ 0.10 e. u. From the same
data we calculate the enthalpy at 298° K. as 1216 cal./gram atom. Solid heat content
measurements of Magnus and Holzmann (220), Jaeger and Rosenbohm (165), and
Hoch (167) are in good agreement and have been emoothed by the method of Shomate
(801) and extrapolated to 3000° K. Brewer (35) lists the melting point as 3650° K. and
the heat of melting as 8420 cal./gram atom. Thermodynamic functions for the ideal
monatomic gas have been calculated from energy levels listed in Landolt-Bornstein
Tabellen (208). From the vapor pressure measurements of Jones, Langmuir, and
Mackay (170) we calculate a heat of sublimation at 298° K. of 200,000 cal./gram atom.
By estimating the heat capacity of liquid and gas from 3000° to 6000° K. at 8.5 and
7.5 cal./degree/gram atom, respectively, we find a normal boiling point of 5800° K. and
an accompanying heat of vaporization of 191,000 cal./gram atom.

URANIUM

Jones, Gordon, and Long (171) have measured the heat capacity from 15° to 300° K.,
and report an entropy of 12.03 &+ 0.03 e. u. at 298° K. We calculate the enthalpy at
298° K. to be 1559 cal./gram atom. We have adopted the heat capacity of the solid
and the heats and temperatures of transition as measured by Ginnings and Corruccini
(126). The melting point of 1406° = 2° K. seems well established from the measure-
ments of Dahl and Cleaves (79), Udy and Boulger (331), and Buzzard, Liss, and Fickle
(49). We have estimated the heat capacity of the liquid to be the same as the solid at
the melting point.

Van Den Bosch and Van Den Berg (335) have reported spectroscopic energy levels
from which we have calculated the thermodynamic functions of the ideal monatomic gas.
From the vapor pressure measurements of Rauh and Thorn (264), we calculate the heat
of sublimation at 298° K. to be 117,160 cal./gram atom, the heat of fusion at the melting
point to be 3700 cal./gram atom, the normal boiling point as 4200° K., and the heat of
vaporization at the normal boiling point as 101,000 cal./gram atom.

VANADIUM

Anderson (1) has measured the heat capacity from about 50° to 300° K. and com-
putes an entropy at 298° K. of 7.01 = 0.10 e. u. We calculate a heat content of 1122
cal./gram atom from his data. The heat capacity of the solid has been derived from
the data of Jaeger and Veenstra (167). Recent measurements of the melting point by
Oriani and Jones (2565) and by Adenstedt, Pequignot, and Raymer (3) are in reasonable
agreement and we adopt the value 2190° + 10° K. In the absence of a measured
value for the heat of melting, we have used 1.9 e. u., the average entropy of melting for
body-centered cubic elements, and calculate a heat of melting of 4200 cal./gram atom.
By comparison with chromium and titanium, the heat capacity of the liquid has been
estimated to be 9.50 cal./degree/gram atom.

Thermodynamic functions for the ideal monatomic gas state have been calculated
from the spectroscopic energy levels of Moore (241). From the vapor pressure measure-
ments of Edwards, Johnston, and Blackburn (96), we calculate a heat of sublimation
at 298° K. of 122,750 cal./gram atom, a normal boiling point of 3650° K., with an ac-
companying heat of vaporization of 109,600 cal./gram atom.

XENON

A melting point of 161.3° K. and heat of melting of 549 cal./gram atom have been
reported by Clusius and Riccoboni (65). Michels and Wassenaar (236) have measured
the vapor pressure and find the normal boiling point at 165.04° K. in good agreement
with the measurements of Clusius and Wiegand (71), who also report 3021 cal./gram atom
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for the heat of vaporization at this temperature. Kobe and Lynn (193) adopt 256.57° K.
as the critical temperature and 58.0 atmospheres as the critical pressure. Thermody-
namic functions of the ideal gas have been calculated at the National Bureau of Stand-
ards (295).

YTTERBIUM

Spedding and Daane (314) report a transition at 1071° K. and the melting point
at 1097° K. They indicate the volatility to be between europium and samarium. Ther-
modynamic functions of the ideal monatomic gas have been calculated from energy
levels given in Landolt-Bornstein Tabellen (208). The information listed for the refer-
ence state is consistent with the above facts and has been estimated. It is intended
that this information will serve only until measured data are available.

YTTRIUM

Brewer (35) estimates the entropy at 298° K. as 11.0 e. u. Kelley (187) has esti-
mated the heat capacities of the solid and liquid, as well as the melting point of 1773° K.
and the heat of melting of 4100 cal./gram atom. Brewer (35) has estimated the normal
boiling point of 3500° K. The energy levels listed by Moore (241) have been used to
calculate the thermodynamic functions of the ideal monatomic gas. Consistent with
these estimates, we have computed the heat of sublimation at 298° K. to be 102,000 cal./
gram atom, and a heat of vaporization at the normal boiling point of 94,000 cal./gram
atom.

ZINC

Kelley (186) lists the entropy at 298° K. as 9.95 == 0.05e. u. Barrow and coworkers
(20) have calculated the enthalpy at 298° K. to be 1349 cal./gram atom. Kelley (1£6)
also reports the heat capacity of the solid and the liquid states, based on numerous
sources. His value of the melting point, 692.7° K., and his heat of melting, 1765 cal./
gram atom, have been recently confirmed by Kubaschewski and coworkers (206). Ther-
modynamic functions for the ideal monatomic gas have been calculated from the energy
levels of Moore (241). Barrow and coworkers (20) have reviewed the vapor pressure
information and find the heat of sublimation at 298° K. to be 31,180 cal./gram atom.
We calculate a normal boiling point of 1181° K. with an accompanying heat of vaporiza-
tion of 27,560 cal./gram atom.

ZIRCONIUM

Skinner and Johnston (309) have measured the heat capacity from 14° to 300° K.
and Todd (327) has measured the range from 51° to 298° K. The entropies at 298° K.
are in good agreement and we adopt the value 9.29 =+ 0.04 e. u. Skinner and Johnston
(309) report an enthalpy at 298° K. of 1313 cal./gram atom. Skinner (307) has used
his own measurements and those of Coughlin and King (74) to calculate the thermo-
dynamic functions for the solid state. Skinner finds a transition at 1143° K. with an
associated heat change of 1040 cal./gram atom. Adenstedt (2) and Oriani and Jones
(266) are in good agreement that the melting point is 2125° K. No direct measurement
of the heat of melting has been made, but the average entropy of melting for body-
centered cubic elements is about 1.9 e. u. On this basis, we have used a heat of melting
of 4000 cal./gram atom. The heat capacity of the liquid has been estimated.

Thermodynamic functions of the ideal monatomic gas state have been calculated
from the spectroscopic data of Moore (241). Values recently reported by Kolsky and
Gilles (197) are in agreement. Skinner, Edwards, and Johnston (308) have reported
the only vapor pressure data measured from 1949° to 2054° K. Their data lead to a heat
of sublimation at 298° K. of 146,000 cal./gram atom, a normal boiling point of 4650° K.,
and an accompanying heat of vaporization of 139,000 cal./gram atom.

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



Tabulated Values of Thermodynamic
Properties

85°92 6L°HE 05942 00°8 000¢ "y =%
0€°92 26° e 0$8€2 00°8 0062 . ooy
10°92 nZohe 060€2 00°s8 0082 o =
1L°62 S6°€E 0gz22 00°8 00L2
6€°G2 v9°¢E 0s#12 00°g 0092
10°62 EE°EE 05902 00°g 0062 wdo/ I3 LY
£EL*H2 00°¢€ 05861 00°8 00%2 )
ge*He 99°2¢ 05061 00°8 00€2 Yo a1
2042 1€°2¢ 05281 00°8 0022
n9°€2 v6° 1€ 0s%LY 00°8 0012
gzeee SG°T€ 05991 00°8 0002 N49/7IWD Wy
08°22 wTe1E 05861 00°e 0061 n
nE®Z2 oL*0¢€ 05061 00°8 0081 Yo daL
18°12 6Z°0¢ 0s2%1 00°8g 0oLt
9€°T2 9L°62 0sheT 00°8 0091
18°02 %2°62 06921 00°g 0061 ‘Nd9/ VD v
9¢°02 £€°92 oL¢8 0L°8 00w ]
26°61 69°62 015L 0s°8 00€1 Yo a3
Lv*61 20°s2 0199 og*8 0021
66°81 o€ e 0586 ot1°8 0011
59°81 vG*€2 | 050 06°L | 000% YW (000¢ge) MY
86°L1 zLeze oLz oLt 006 N
sveLl €8°12 01s¢€ 0s°L 008 *  (009°¢) a8
68°91 %8202 oLLe o€ L 0oL
2€°91 EL®6T 0502 0t°L 009
SL°GT G9egl 0seT 06°9 006 WO/ (oopeg) MY
Le*st %6°91 0L9 oL*9 00% ]
00°6T | »o°sT | 2t 05*9 | 00€ *  (oL¥°T) o
00°61 00°sT 0 05°9 862
x Mey [ e | mere | maalon | el | RS | ARETR L, X w5/ =G
bd VARG 33N} N V AVIH ADNIND 33¥4 N sise L d .
J1VIS SONIUIITY WOUS NOILVWEOS UTRE o~ $ H—oH 2 L swvHd *L22 o

*e000¢ 03 ,OL¥T woxg PINDTT € ,0L%T 03 862 WOXJ PITOS

HLVLS FONTYALAY

KOINILOY

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

36

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



37

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

AL

75%0Z [ 98°0% [ 00606 [ L6°% | 0OOE - "y
89°6T | 29°06 | 09%06 | L6°y | 0062 .
Le°81 | 0s°05 | ol668 | L6°vy | 0082 *" =
9€SLT | 8w wz | O€z6T | 00°L | 00LZ
605LL | Tziez | QesRl | 00°L wwmw
18°91 | w6°€e € L -
26*91 | s9°cz |ogtet | oo°L | ooez a2/ v
12°9t |se°cz | oewor | o0o0°L | ooez " -
68°6T | %0°¢z | oO0gLst | o00°L | 0022
L5°st | zeezz wnoﬂ wwus %%
Zzest | seezz EEYVT L 2z -
ge*yt |20°zz |oe9et | o00°L | 0061 A3/ wv
gvesl | %9°tz |o0gszt | o00°L | 008t " a1
Go*w1 |wzetz |oezer |o0o0°z | 0oLt
19°¢t | 18°0z | o0estt . | 00°L | 0091
s1°¢T1 | 9€°0z | o0€s01 | o0°L | oost . .
G9°z1 | 88°6T | 0O€101 00°L | oowt /7™ nv
11°21 | 9e*61 | 0gw6 00°L | 00€t % s
€S*11 | 08°81 | O€L8 oo°L | oozt
68°01 | 61°81 | 0c08 00°. | oott
0z°0t €6°LY 0cel 00°L 0001 ‘Ad9/ VD 002°0L Wy
25%6 €0°wl | 000% 19°L | 006
20°6 ST°ct | Otee 1€e°L | oos w 02,2 a9
69°8 L1zt | osse zo*L | ooL
96°L 1T°T1 | 0681 ZL*9 | oog
sneL 166 0€21 gv*9 | 00g ) 055 *
66°9 6n°8 009 zt*9 | oo nd9/Tv2 ss’e v
LL*9 08°9 11 €8°c | oog % 256 am
LL*9 LL*9 0 z8°s | 862

S Meor ) M | M | malme | eI | ARSI | ASVERTR L 2 wow ¥60 TG

od VASERG 338d| N V LVIH Asuand 33ud 1 sie. 1 . P
1____ W K] oH—oH o 1 swyao 86°92 “9

JLVLS IININIATY WONS NOILYWHOS

*o000€ 03 ,02.2 WOXJ SBD OTWO3BUON T®dIPI ‘,02L2
03 ,2¢6 Woxy PINbIT €,2¢6 03 ,862 WOIJ PTTOS

dLVLIS JONIUILTY

WOANINNTV

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

38

o 0 ) 9e°9y %8°0¢ 09%e1 L6°Y 000¢ ny =3
0 0 0 02°9% L9°0y £9621 L6%Y 0062
¢ 0 0 50°9% 06°0¢g 99421 L6y 0082 %o =%
8e0° Ly 6€20L 68°GY 2e°®0¢ 69611 L6°Y ooLe
962° 0s0¢ Z29%0L LGy €1°0g LY L6%Y 0092
[ A% Ad (4 2°1 SH30L GG°GY "6°6% GL60T L6%H 0062 K49/ V0 Wy
16L® 9428 8760L Le®GYy eL®6Y 8L%701 L6°Y 0042
T1e0°1 09801 16012 61°6% 26°6% 1866 L6°Y 00¢2 Yo d'L
6ee°l 28vel 9621L 66°vY oe*6% 78476 L6%Y 0022
LL9°T 22191 LSHT1L 0geHy L0°6Y L868 L6%Y 0012
6%70°2 09481 09914 6G9°vY £8°8% 068 L6%Y 0002 ‘Ad9/ “IVI Wy
[ XA AX4 8Iv1e €981L Le®wh LG*8Y €66L L6°Y 0061
€26°2 8L0%¢ 9902L LASE 2] 0g°gy 96%L L6°Y 0081 Yo L
gEv®E €evL9e 6922'L 16°¢h 20° gy 6669 L6°Y 0oLt
LTIO®y sI%62 iYL 99°cy 2L®LY 1069 L6°% 0091
6L9°Y %112¢ %L92L Oneegy oYLy 4009 Lb®h 0061 ‘M49/ VD Wy
6ev°S 6€8%¢ LLszL 2l°ey G0° LY L0GS L6°Y 00% 1
S1E*9 €96LE 6L0¢cl €82y 89°9% €009 86°% 00¢et Yo ds
6eE°L %620% 282¢el €6°2Y 62°9% 21sn 86°% 0021
666°8 850¢y W89e L 12°2y G8°GH 4104 86°Y 0011
810°01 9e86H 989¢L LB8°TY 8E°Gh 916¢ 86°% 0001 ‘M49/ VD *Hv
1e8° 11 oegLsY 8GHY9L 0Ge1#H [1- 3] 810¢ 86°Y 006
961°41 Y1819 0tTL9L 2Ty L2Yh 02s2 66°% 008 Yo d'e
9G6T1°LT 0Y6%S 7694 ZL°0Y 09°¢eh 1202 66°Y 0oL
%91°12 66089 TeTLL 0ge*0y [ 424 ] 1261 00°g 009
68L°92 s8219 oe2LL 88°6¢ 26°1Y 0201 20°g 00¢ ‘A49/ VD Wy
[4 ZAL 3% L6Y%%9 LIYLL 06®6¢ 6L°0% L1S G0°g 00%
16E°6Y 6€ELLY 86%7LL 0¢c®6¢ €EE°6¢E 6 11°6 00¢ Yo aw
10L°6Y 108L9 006LL 0g°6¢ 0og°6¢ 0 11°¢g 862
« o AdO /WD A0/ TV ‘K40 /030 | ‘Ad0/ 930/ VD ‘840 v2 | ‘ma0 /030w Yo Nd9/VI er =00
| § ] ] NOILONNZ AdONLND ANILNOD LVIH ALIDVAYD LVIH 3univiaamas vmm H
bd T AUDG 3384 oH V LVIH AQWAIND 33¥4 N s1e62 |-._. MU N swvao . .
31V1S 3ON3u3434 WU NOILYW40S T e~ o Mol 86°92

*,000¢ 03 ,02.Z WOJJ S8p OTWOIBUOW TBSPI *,02.2 O3
1dy° 807
pue 34w dup Bursemors) a0y 9qess eousasgey

02€6 WOXJ PYNDTT ¢, 206 03 862 WOIJ DPITOS

SVD OIWOLYNOW TvIAI
WOANINQTY

v

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.


http://rn.ii
http://rn.ii

39

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

ANTIMONY

oe°L2 TL°0% ~ | 0%20% LYYy 000¢ ny =4
£8°92 SG°0y 0086¢ L9*Y 0062
GE*92 one0y 05€6¢€ LYy 0082 %o =%
£8°62 XA ] 0068t Lh®y 0oLe
6oere | boeor | oioee | fwew | 9928
V4 4 p '
90*vz | 1L°6€ | 095L€ | Lwew | 00wz | ™7 v
br*eZ ¢s*6t STTLe ivey 00€¢ " a1
9y9*ze Ze6e 0LY9¢ IR AL 002¢
L8812 I1°%°6¢ 0229t Ly®Yy 0012
10°12 68° 8¢ SLLSE L9y 0002 49/ V2 Wy
ge®0¢ 06°82 06191 0G°*L 0061
£6°61 06°*°82 09961 0s°L 0081 Yo dl
€961 L0*°82 06971 06 L 00LT
MMowM NM”hM w¢OM~ 0s°L 0091
°y el*L 61el 0s°*L 0061 y 8,
Ll rAAL T4 LA TA¢ 0G°* L 0091 149/ "v
LO®LT 90°92 06911 0¢°*L 00¢eT o ds
$9e°91 9942 09601 0s°*L 002t
G6°¢1 18°*ne 06101 06 L 0011
99°91 01°%2 04%6 0s°L 0001 ady/wy 0€29T My
89°¢e1 90°81 [11.1% g0 L 00ob
LT1%%T zzeLt 042€ 06°9 | 008 ¥ OT6°T a8
99°21 0e 9l 0662 €eL®9 00L
e1°21 gl°s1 0681 69 009
19°11 1Tt 0s21 8e*9 00s w49/ > OFL‘¥ -y
9T1°Tt ¢Leet 629 12°9 00%
£6°01 96°01 11 €09 00¢ Yo €06 d'w
26°0T1 26°01 (o] £0°9 86¢
.x ..84 , Morm ,waorw “mm.%w.su“mu A0rOIYWD | ad fwD | ks 030/ ul:uutﬂ %9/ OTHT =GuE"*an
rtdgauau._ o VLV3IH _ W ..a&oxlwx uu 1 SYH9 wh.HNH nj9
3LVIS 30N3IU338 NO¥I NOILYWNOS (T =

*,000¢ 03 ,0T6T woxy s8p dTWo3BId TBIPI ‘,0T6T ALYLS FONIYIITYH

03 .06 wWoxy PINbIT ‘,c06 03 ,862 WOXF PITOS qas ANOWIINY

¥00UD'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :©jed uoIed|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

40

ONY

o o 0 6e°cl 1824 ¢:] 98042 6°8 000¢ iy =3
o o ) T1°eL  |OT1°18 [267€Z |v6°8 | 0062
0 0 0 €8°zL 6L°08 86222 %6°8 0082 Yo =%
) 0 0 96°ZL | 9v°08 [%0w1Z | %6°8 |o00LZ
0 ) 0 §¢*zL €108 | 0150z [#w6°8 | 0092
0 0 ) %6°1L  |8L°6L | L1961 |%6°8 | 0062 N9/ TV Wy
o 0 0 19°TL | Tw°6L [€2L8T |v6°8 | 00w
0 0 0 82°1L [€0°6L |0€BLT [%6°8 | 00€2 Y a1
) 0 0 v6°0L | €9°8L |9€69T [w6°8 | 00ZZ
0o 0 0 65°0L |2¢°8L | Zw091 [ %6°8 | 0012
(0] 0 0 12°0L 8L°LL 69161 %6°8 0002 ‘M49/ IV Wy
9€1® - |L8TT SLz8t  |28°69  |2e°LL | ssevl | w6°8 | 0061
v8e° - | 691¢ 1888¢ Z29°69 v8°9L 19e€l €6°8 0081 Yo L
%99° - 691§ 88v6€ | 00°69 | €€°9L [89%2T |€6°8 | 0OLT
$86° - |st2L $600% | 96°89 | 6L°GL [SLSTT  |€6°8 | 0091
6%€°T - (€926 £0L0% | 0T°89 | 22°6L [€890T |€6°8 | 006T 49/ 'Y
08L°T - [909T1 | OTET® [ 19°.9 |09°yL |06L6 €6°8 | 0091
8L2°2 - [16GET  |LI61% |OT°L9 |%6°€L |L688 €6°8 | 00€T % a3
698°2 - |€SLST  |s¢sZv | 95°99 [gzeeL |<o008 €6°8 [ 0021
086°€ - (61081 |Zelev | 66°69  [swezL |z1tL 26°8 [ 00T1
Sv9*y - |09€0Z | OwLE® | 8€°G9 | 09°TL | 0229 26°8 | 0001 04/ Wy
926°G - |89LZZ | G28€S  [%L°%9 [ S9°0L | Gz€s 16°8 | 006
S9T°L =~ |L2292 |SSEWS [ 90°49  |09°69 | GEww 06°8 | 008 Y e
§62°6 - |1LL62 [sv8ws  [9€°c9  |Zweg9 | gwse 68°8 | 00L
191°21 - |98€€€ [ 08265 | 29°29 |s0°L9 | 0992 L8°8 | 009
202°91 - [S90LE | SL9SS | 68°T9  |wweco |GLLT $8°8 | 006 49/ -y
60€°2Z - |8280% | 09095 [g2°19 [Lw°c9 |o068 6L°8 | 00%
€55°2¢ - [2899%  [%6€95 | 16°09 |96°09 | o1 69°8 | 00¢ % aw
908°2¢ - |ESLYY 0049¢ 06°09 06°09 0 69°8 86¢
Y ter |, Mo | e | weimgo | wee | LARSTR | ASETR LK MU gggeg ~GH T
bt VANDG 33¥d| M VIVIH AOUIND 334 W z..&o: n: uu 1 - ~o
— — - .
FIVIS 3N3U3434 WoR4 NOLLYWHO T G- 25°€%2
. WoJI, ¢
0000¢ 03 ,0T6T J 88D OTwo3eIq TBIPI oo._nwﬁ o3 SVD OINOLVIQ TViAI
006 WOIJ PINDTT ‘,C06 03 ,862 WOIJ PTTOS 3dy~ 30T 2
pue ‘Jav ‘Iuv Buraenorey o3 83eys edusaejey as ANOWILNY

¥00U2'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer B2 uoied|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



4]

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

ANTIMONY

ny = %

o =31

W49/ v

Yo a1

»68° - 10618 0e%09 - | 29°%01 LTALTAN 0L9¢€E 68°61 0002 ‘0497 W Wy
Le8® - |1 082L 626651 89°¢01 sT°021 S891¢ $8°6] 0061

1€6° - | OL9L 0%691 s9°201 sT°61l1l 00L62 s8°61 0081 Mo dL
690°T =~ | 91¢8 Ss6LT G9°101 S6°LTL stlLLe S8°61 00.L1
0gZ*1 - | 8£68 oL681 L9°001 SLe°91T ogLse ¥8°61 0091

L6e°T = | 0656 $8661 29°66 SH°G6I1l syLel 98°61 0061 ‘4979 Wy
209°T =~ | 29201 0oote 19°86 el*HI1 MONAN Qm“Oa %Qﬁ

298°1 =~ | LLOTT ot1022 S"°L6 g9°211 LL6l 98°61 € Yo ds
I81°2 -~ | 8L611 0e0ee €2°96 G0° Tl o6LLT €8°61 oozt
89¢°2 «~ | 62621 0s0%2 86°%6 Se®601 018s1 €8°61 00T1I

¥90°¢ - | 020%1 0L0s2 29°¢€6 S¥°L0T | Oeggel 28°61 0001 ‘A49/ -V v
To0L%e -~ | Tw2st 09%06% 02°26 se*601 04811 18°61 006

T1L0°S - | %9681 006sY eL®°06 G0°¢0T 0986 6L°61 008 Ao ‘d'e
L88°9 - | LsO22 0699% 21°68 6€°00¢T 068L 9L°61 0oL
2ee®6 -~ | 81962 oselLy 6%°L8 e°L6 016 2L°61 009

108°21 - | 68262 | Ow6Ly | 18°G8 | SL°€6 | Ov6E §9°61 | 00g S -y
6L0°81 - | 080¢€E ogvy8Y (2241} 8€°68 0861 66°61 00%

196°92 - | LOOLE 2668% L9°%¢8 6L°¢c8 9t se°61 00¢ Yo dn
08I°LZ - | 6L0LE 0006% G9°¢8 s9°¢8 0 se*61 862

s Yom  |) Mo y TR e | M aeaia | aies I | v | e H49/TV) ==

b4 VAONMIIIWA|  oH V LVIH Ao¥3N3 334 N sieez 1o P o
3LV1S 3ONIN3JTY WOA NOILVWHOS (T o~ o oMl 2 . swvHo vo°L8% ™9

*,000¢ 03 ,0T6T WoxJ s8D dTWO3BTQ TBIPI ‘,0T6T 03

0£06 WOIJ PTNDIT €,c06 03 862 WOI4d PTTOS

sdy° 807

pug .w.mq :m:q BUT3BINOTE) J0J 9383S 20UIIIFAY

SYD JIWOLVYIAL TVIdI

Yas

ANOWILNY

¥00UD"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



(7]
& 61%° 66LS - | 1999¢ 21°0s §8°%S T02%1 60°9 000€ WLy =4
m gze* S9ey - | 96%9¢ 96°6% Y9°%g 96S€1 10°9 0062
- 8ze* €62 = | 065€9¢€ 6L°6Y (3 A4 11 000€1 26°S 0082 Yo =21
& 9Z1°* 0961 - | £129¢ €9°6Y 22°%S eTHel €8°¢S 002
] 110° 6¢el - | 6L09¢ S9°6Y 00° %5 €811 vL°G 0092
m LOT® - [ oeet [11-11 82°6% 8L®ES 69211 §9°¢ 0062 K49/ v
ur_w 6€2° - | 6292 14 4:11 60°6% 66°¢S s0L01 96°s 0092
z 6LE® - | L66¢ LeELSE 16°8% 2€°€S 26101 8v°g 00€2 Yo il
= 133 - | 68€S 6€95¢€ 1L°8Y LO%€S 6096 (o} A 0022
(4 eoL® - | 19L9 r41113 06°8Yy 28°2¢s 2L06 2e*s 0012
rNu s88° - | 8018 89%S¢E 0g°*8y Lse*2s €968 92°S 0002 ‘N49/ VI ‘v
< 8ST1°1 - | T1L00T TesHs 80°8Y oge*2s 1208 61°S 0061
> 806°1T =~ | 8292l Y9LYS 98°LY 20°2s 40sL %1°s 0081 Yo 'L
w 006°T - | I8L%1 €006S 29°LYy eL°1s €669 60°¢ 0oLt
yyecZ - | S9TLY 11241 LeE®LY Zy°1s s8%9 90°¢ 0091
9y8°2 - | 16661 16%5S T1°Ly 60°1s 18695 €0°g 0061 ‘N49/ TV Wy
82%°¢ - [ 85612 (L 7K1 48°9% SL°0g 089S 00°g 00% 1T
860°y <~ | yLe92 0665S G5°9% 8g°0¢ 086Y 66°% 00¢1 No Ch
¥88°y -~ [ 81892 2%29s G2°9% 86°6% 28%% 86°Yy 0021
L18°s -~ | 08262 Y6996 €6°G9Y 65 °6% 486¢€ L6°Y 0011
S96°9 - |LLlTE L9L9S 65°SYy LO°6Y L8Y¢E L6y 0001 ‘X49/ "1V Wy
62¢€°8 -~ | 662%¢ ovL19 €2°sy sG°8y 0662 1L6°Y 006
LOZ°0T -~ | T9¢eLE €s619 [1:34 4 96°Ly €692 L6°Y 008 Yo de
829°21 ~ | 9940% 99129 (324 1 / oeg*Ly 9661 L6°Y 0oL
898°G6T - | 09G¢ey 01e29 €09y €9°9% 0061 L6%Y 009
019°0Z -~ | €699Y €S%29 €9°¢ew €9°Gy €001 L6°Y 00g ‘N49/ IV "Wy
S¥2°LZ ~ | 1986% 18629 ['ZAd % 259y 90g L6°y 00
969°8¢ -~ | 650¢€S 86929 90°¢y 60°€Y 6 L6°Y 00¢ Yo LAl
LE6®8E = [ LTTES 00L29 90°¢EY 90°¢y 0 L6°Y 862
;g e_oo._ , Morm o™ aipfoaa o | ado/oaaews | mdosws | ado o Yo w9/ T8F T =Gns"“on
! Vima Bu] N LA 1..5{555 o . M= : . swvao 9L T2T ™o
P 31V1S IONIFYIATY WO¥d NOILYWNOS Hod)™ o oH=e ° .
. ¢
“ 0000¢ 03 ,0T6T woxJ s8p dTwo3BIA TeSPI oOHW ..M 03 SVD DIWOLYNOW TvIAl
o£06 wWoxJ PINbIT ¢ ,c06 03 862 WOXJ DPTTOS 3dy~ "BoT
PP P2 qs XNOWILNY
Q puUB 4V ‘THV BuT38INOTEB) JI0J 9383S IdUSIIIAY

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



43

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

ARGON

86°¢cy [ Ad°1] eZ9el L6°Y 000¢ ‘WLY 0°8¥ =g
€8°¢cy 82°* 8% 92621 L6°Y 0062
89°¢ey T1°8% 62921 L6°Y 0082 Yo *1IsT =21
26°%¢eY t6°LYy 2e611 L6°Y 00Le
(12473 ] 9LoLY 9ev 11 L6%Y 0092
8I%¢eY GG°LY 6€£601 L6y 0062 ‘h49/ WV v
66°2% veeLy 9901 L6°Y 00%e
18°2% [2QFR S%66 L6%Y 00€e2 Yo L
29°2Y 16°9% 8YH%6 Lb®Y 0022
292y 89°9% 26968 Lo®Y 0012
rXAE A LA A1 (141 L6°Y 0002 K49/ WD Wy
002y 81°9% 896L L6%Y 0061
8LTY 26°6GY 1949L L6y 0081 Yo i
96°1y €9°Gh %2969 L6°Y 00Lt
62°1% tE°SY 89%9 L6y 0091
£0°1y 10°6Y 1169 L6*Y 0061 K49/ -V WV
9L°0Y L9 9y L7814 L6°Y 0041
[ Ad ] ] [ 2 LL6Y L6°Y 00€T Yo ds
L1°04% o6ty ogyy L6%Y 00¢1t
58°6¢ Ly®¢ey %86¢€ L6y 0011
26°6¢ 00°¢y L8YE L6°%Y 0001 ‘N49/ V2 +85G°T Wy
[ 84 1% Lv*2y 066¢ L6°Y 006
8L°8€ | 68°Ty | €692 L6°% | 008 Yo 62°1g 99
Le®8E 22°1y 9661 L6°Y 00L
90°LE 9v°0y 00s1 L6°Y 009
9G°LE SG°6€ €001 L6°%% 00g P T
gl°Le vy °8¢e 90¢ L6%Y 004
86°9¢ 10° L€ 6 L6®Y 00¢ Yo g8L°Se dw
86°9¢ 86°9¢ 0 L6%Y 86¢
M [y e | e | wiain | wern | diS TR | WSRO qgper <G
lod V ASNING 3384| M V LVIH AO¥INS 33ud L m_a.wz Ly 4 N swyuo . o
31V1S 3ONTU333¥ WONd NOILYWNOI (T d=odi~ ¢ ° yv6°6¢

*,000¢ 03 ,862 WOJJ 88D OTWO3BUON TBIPI

HLVLS FONFYIITY

NODYvY

¥00U2'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

44

ARSENIC

1L°92 9L°8¢ 0665€ XA 000€ - ary
9€°92 19°8¢ 055G€ L9°Y 0062
26°62 ShegE 001G€ Ly*h 0082 Y -3y
9v°6e 62°8€ 059%€ LYY 00L2
L6°02 Z1e8e 0t12vE Ly*Yy 0092
wooH2 96°LE 09LEE Ly*% 0062 .
68°€cz | 9L°L¢ | OTeee | Lv*w | 0Owe “d9/v2 v
82°¢¢ Ls*Le 0L82¢ Loy 00€2 % 1
v9°22 LECLE 0zv2e Ly*h 0022
S6°12 LI°LE 0L6TE Loy 0012
61°12 S6°9€ 0ESTE 99 h 0002 a5/ o "o
LE®OZ ZL9¢ 080T¢ 9ney 0061
949°61 89°9¢ 0%90¢ 9Ny 0081 Yo a1
Ly*81l 2z2°9¢ 0610¢ 99y 00L1
LE®LT G6°GE ovL62 9ny WwOA
9191 L9°GE 00€£62 9ney st . P
9L*»T | 96°ce | 0g88z | 9%°v | oOwl "49/77v3 0g9fL WV
8T°€T €0°g¢ 01%82 9y 00€1 % 988 &
LECTT L9*E 09612 Gvoy 0021
L2°6 82°9¢ 025L2 Geh 0011
6L°9 98°¢ct oLoLe LAAL 0001 ‘A49/ VD Wy
18°¢ 6E°EE 0£992 yyoh 006
G9°01 89°41 (13 10°2 008 Yo a9
€1°01 GLoET onee 8L°9 00L
09°6 €L21 0881 96°9 009
QOQ@ Omo.nﬁ QQNA Qm.o oom ‘N49/ VD AONWQWV uy v
v9°8 91°01 019 21°9 00%
04°g €veg 0t 06°s 00¢ Yo 060°T dw
oves oves 0 06°¢ 862
1] o - o . o o . . € N
o Lo s | L | | i | [ TG
o! ’y d
3IVIS 3oN343338 WOUT NOILVWHO3 (T =)~ $ HooM 2 ‘ swva T6°¥L 9

°0000g 03 ,988 woag sep dTWOIRIJ

T89PI ‘,988 03 ,862 WOIJ DPTTOS

dLVLS FONIHIJIH

sy

OINISHV

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



45

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

0 0 ) 25°69 15°LL 086€e2 €6°8 000¢ v ey
0 0 0 62%69 12°LL 060€2 £6°8 0062
0 0 0 §6°89 06°9L 00222 €6°8 0082 Yo =3y
0 0 0 69°89 Ls°9L 00€12 £6°8 00L2
0 0 0 6€°89 weeoL 01402 £6°8 0092
0 0 ) 80°89 88°6L 02561 £6°8 0052 ad9/ V3 Wy
0 0 0 LL*L9 2s°6L 02981 £6°8 00%2
0 0 0 an L9 ni°6L Oe LT £6°8 00¢2 Yo a1
0 0 0 60°LY wiehL 04891 £6°8 0022
R S b A v R o R
LE 68°¢ ] )
0 0 0 §6°69 £V el 09191 26°8 0061 A49/710 "y
0 0 0 85°69 s6°2ZL 0L2e1 26°8 0081 Yo @1
0 0 o L1°sY wyezL oLeet 26°8 00LT
m w 0 gLowg 06°1L 08911 26°8 0091
0 LZ*v9 €eeIL 06501 16°8 0051 ]
0 0 0 6L°c9 | TL*0L | 00Lo 16°y | 0D%1 A9/ I3 LA
o 0 0 gz°c9 | s0*oL | o188 16°8 | 00€T " -
0 0 0 wLl®2Y €59 0z6L 06°8 0021
0 0 0 L1°29 95°89 0£0L 68°8 0011
0 o 0 86° 1y 2LeL9 on19 88°8 0001 : N
0 0 0 $6°0Y 8L°99 5526 L8%8 | 006 449712 W
06s*% 10891 q065Y 62°%09 %L%G9 [IX] s8°8 00% ” 48
LBE®9 96402 WLEL 09°65 LS9 s8ve 28°¢ 00L
€18°8 56102 G489 L8°8% 12°€9 5092 8L°8 009
6€2°21 00082 0sZLy 91°84 29°19 0€LT 148 00s - -
TeEn*LT 1061¢€ SH9LY 26°LS 89°66 598 65°8 004 445/7T¥2 nv
0£1°92 9985¢ 086L% 9Z°LS 9Z°LS st Le*8 00¢ - -
86€°02 L666¢ 00084 61°LS 61°LS 0 9¢°g 862
‘v Yooy | ™ Y e | MR | et T | Aayan | e w9/ v)  TS2°2 =6n"am)
od V AOUMD 33U H VIVIH ADY¥ING 33¥4 N s L . [aunivaaavaL .
ALV1S 3ONIYII3Y WONS NOILVWNOS T G- o ool > * swvHo 28°6¥T =

*,000¢ 03 @62 WOXJ §BD OTWO4BTd TBIPI ‘,988 03 862 WOIJ PTITOS

a&o._”woq pue :m.nq :mzq BUT3BINOTE) JO0J 9383S SoUdIdJIY

SYD JIWOLVIQ TVIAI

2oy

OINISHY

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

ny =q

Yo =33

‘N49/ -V Wv

Mo L

oyl ot2¢1 0618S 6£°56 0T*21T | Oewee %8°61 | 0002 a5/ o "o
S0T°1 2196 0Le8s §G°%6 OT°TIIT | OGh1e £8°61 | 0061

9eL® 9909 0658¢ £9°€6 00°0TT | 0L%62 €8°61 | 0081 % a1
80t ° 96¢¢ 0LLSS €L°26 06°80T | Oo%L2 28°61 | 00L1
€91 002t 09686 LL°T6 oL*L0T | 006ss2 Z8°61 | 0091

€69° 09LY 08166 2L°06 0%°90T | 0265€l 18°61 | 00GT - ]

2oe°t 9¢8 09€66 29°68 00°$0T | O%ST¢ 08°6T | 0041 A3/ 72 WV

GE0°2 %0121 08566 96°g8 09°€0T | 09661 8L°6T | 00€T " -
698°2 9ELST 0566 GE®LS 00°20T | 066LT 9L°6T | 0021
896°¢ 89461 0L66% 11°98 0€°00T | 0T96T 9L°6T | 00TT

8%0°6 001€2 04109 9L%8 0%°86 0%9€1 2L*61 | ooot a5 ¥ -
215°9 91892 05€09 vE°e g 0£°96 0L911 69°61 | 006

vEB® 9G0€ 0821¢ 80°18 00°%6 00.6 %9°61 | 008 % -
290°2 L099 0802¢ %€°08 6£°T6 onLL 85°61 | 00
2sloe 00€01 oLLzE zLe8L LE®88 06LS 6%°61 | 009

951°9 68041 08ece GTI°LL €8°48 0v8€ Ge*6T | 006 T -7
948°6 02081 086€¢ LGl %508 0261 0T1°6T | 00%

280°91 ©L02¢ oyt 10°6L ¢1°sL vE 0s°81 | 00¢ . -

6£2°91 vg12e 006%e 00°6L 00°GL 0 g8v°81 | 862 o
‘W ey |, Mo TR MG | UGN | e T | VA L e RS/ ==
bd VASENG 330d| H V LVIH AO¥INA 33v4 1 sisez L d e ¥9°662 .
31VLS IDNIYIAIY WONJ NOILYWNOS ( Hod™ ¢ HooH 2 L s "

*,000¢ 03 988 WOXJ S8¥p OTWO3BTQ TEI:PI ‘,988 03 862 WOIJ PITOS

auoﬂmoq pue .m&q .m:q FUTIBINOTE) J0J 3383S 90UIIdIAY

SYD OIWOLVHILIAL TVAdI

Yoy

OINISHY

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



47

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

A

sy 9Lee 9LB9Y 99°8h 92°%¢s 998¢1 gL 000¢ wey =24
49¢° 78y OnLGY gv°8y 90°%¢g 9621 59°S 0062
88v° 6629 SE99Y ce®8h LB*es [ 1TYRAS LG*s 0082 Yo =21
£29° s0LL Teasy 91°8Y L9*2s 181t 069 0oL
89L® 716 (74 13 66°LY 9% °*2s qe91ll (2 A4 0092
€26° 19601 9EE9Y 28°LY 62°2% 96011 9€°S 0062 ‘A49/ 1) Wy
£60°1 60021 €629" €9°LYy €0°2¢ €9601 oe°s 0042
2L2°1 sivel LI9T9® SHoLY I8°1¢ LEODOT vZ°s 00¢ee " L
(AR AN ye8vl 96099 92°Ly 86°1S 9166 81°s 0022 °
€69°1 €291 0g09Yy 90°LYy ve°*1s 0006 v1°¢ 0012
1e6°1 8L9LT 8566% q8°9Y 60°1¢ 88%8 0t1°s 0002 49713 Wy
s61°2 16061 0065% €9°9% £8°06 086L H0°g 0061
68%°2 60502 SeEBSY one9Yy §6°06 SLYL 40°¢ 0081 Yo oL
sI8°2 86812 e8LGY LT°9Y L2°0g €Lb69 10°g 0oL .
h81°¢ 91eel 2elLsh 26°Gh 96°6% 2L99 00°g 0091
109°¢ 81L%w2 elysy 9Y°shy %9°6" €LbS 66°Yy 0061 W49/ T3 "
9L0%Y 60192 a29sY 6E°GY 0e*6Yy SL9S 86°% 00%1 v
€29y 86%L2 89G6% 11°6Y £6°8% 8L6Y L6%Y 00e1 Yo d's
192°s 68882 1266 0geyy €5°8Y 18494 L6°% 0021
€10°9 2920¢ 299G Y gheHy ot1*8% 786¢ L6%Y 0011
616°9 L691¢E LIwsh Y1y 29°LYy L8%e L6%Y 0001 ‘A49/ WD Wy
610°8 120¢¢ 09€sYy glL%ch ot1°LY 0662 L6%Y 006
069°11 16L2Y £9289 vey 28°9% (1.3 24 L6°%°Y 008 Yo dg
86e°H1 986SY 96v8Y 00°¢e% s8°gw 9661 L6°Y 004
v26°L1 %0269 02989 65°2" 60°GYy 0061 L6%Y 009
QNO.NN Mm#Nm mO\lQC QA.NG QAQQ\# MOQ.H h@o‘v Oom ‘A49/ VI wy g
[3°% Ag 17 2elLss 96889 18°1% LO%¢y 906 L6°Y 00w
110°%¢h 9¢06% 66689 19°1y %9°1y 6 L6°%Y 00¢ Yo dw
12e°ey 86065 00069 19°1v 191 0 L6*Y 86¢
‘s Mogn [y MM | werw | meiomw | aieioau | i, (MmO LUY0 R VRS o1 R
lod V ASHINI 3383]  H V LVAH AOUING 3304 1 sie L P pun
31v1S IONIVIITV WOUS NOILYWHO { el o Mot .u t sTve T6°vL "

*o000¢ 03 862 wWOagy 88D OTWOIBIA T83PI ¢,988 03 ,862 WOIJ DPTTOS

:Qoﬁwon pue :m&q :mmq BuraeINOTE) A0 9383S 20UIAIIOY

SVD JIWOLYNOW Tvadl

sy

OINISYY

¥00U2'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

A, C. S. Editorial Liwary

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

48

ASTATINE

*9JTT JTBH umouy 3833u0T JOo 3d0308I4

nGeTL 66°98 0SE9Y GE*H 000€ ny =3
10°1L L9°98 0Z%SY €€°6 0062 .
9%°0L v€°98 064 9% 2€°6 0082 Yo =71
88°69 10°98 09G€EY 1€°6 0oLz

92°69 9°68 0€92% 0€°6 0092

19°89 62°68 00L1% 82°6 0062 ‘449/-T¥d Wy
€6°L9 16°48 0LLO% L2°6 0092

02°L9 25°%8 0%86¢ 92°6 00€2 Yo aL
2v°99 TT*Y8 0268¢ H2*6 0022

65°69 89°¢8 0008¢ €2°6 0012

0L*%9 €2°¢8 0LOLE 226 0002 49/ Wy
€L°€E9 GL*28 0619¢ 02°6 0061

69°29 9228 0g2se 61°6 0081 Yo oL
G6°19 €L°18 otTeEwE L1°6 00LT

1€°09 8Y°18 00%EE 916 0091

©6°86 65°08 08%2¢€ 16 0061 49/ TV Wy
o%°eLS G6°6L 0LSTE €1°6 0041

0L°GS 82°61 0990¢ 11°6 00€T to s

LLeS G6°8L sHL62 01°6 002t
66°1¢ oLeLL 04882 60°6 001t

96°8% 68°9L 0€6L2 80°6 0001 /W (009°T2) WV
26°GY 96°GL 0zoL2 90°6 006
rEA% 1) L8l 0z192 60°6 008 % (0s9) a9
G9°LE 99°¢€L 01262 €0°6 002
91°2¢ 96°8% 08001 00°02 | 009
6G°0¢€ %Z°9¢ 9282 00°%T | 006 49/ (ooL‘g) ™V
96°62 21°¢ee TAAS ©0°%1 | 00% " -
L] (] 00\
88:8% | 88:8% | §¢ 885t | 82 (sLs)
¢« 0 ‘MdD /WD ‘AdO/ WD °Ad0 /'030/°WD | ‘M40 /030/°WD ‘AdO /D ‘Md0 /93D 2 ‘Nd9/-Vd =CnE"% )
2 901 -.__ @ rouma 3384 “.. 7 1v3N . o...hhw.suuu. >3....:.u .:.hnﬂ«oo :»u.. t_o«u«u:u: vy of
3LVLS IDNIYIIIY WONS NOLLYWNOS ( H=d™ ¢ H=oH 2 : swvHd #.ON¢ o

*0,000¢ 03 ,0S9 woxJ s8h dTWO3BIA T®IPI ‘,0G9
03 ,SLS woay pYnbIT ‘,GL5 03 862 WOIJ PTTOS e

v

JLVLIS FONIUAITH

INILYLISY

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



49

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

ASTATINE

*3JTT JTeH umouy 3898uoT Jo 9d0308I4

0 o 0 Hl*8L 66°98 GL92 GE®6 000€ ny =2,
o o o 9n°8L L9°98 128¢€2 €€°6 0062
(o] 0 [} L1°8L 7€°98 88822 2€°6 0082 Yo =2
o 0 o 88°LL 10°98 LS6T2 1€°6 00L2
o 0 o LsoLL 69°68 92012 0€°6 0092
0 o 0 9z°LL 62°68 L6002 82°6 0062 w49/ Wy
o o 0 €6°9L 16°%8 0L161 LZ°6 0042
o 0 o} 65°9L 25°n8 €nZ81 92°6 00ee Yo dL
0 o o nZo9L 1198 8TELT %Z°6 0022
o o 0 88°6L 89°¢€8 S6E9T €2°6 0012
o o 0 06°GL €2°¢€8 2LYST 22°6 0002 . Wy
o o o 01°SL GLez8 16691 0Z°6 0061
o 0 o 69°4L 9z°z8 1€9€1 61°6 0081 Yo a1
o o 0 9zZ°HL €L°18 €TL21 L1°6 00LT
o o 0 18°¢€L 8I°18 96411 91°6 0091
o 0 0 NECEL 65°08 18801 91°6 0061 Ad8/ WD Wy
o 0 0 €8°2L S6°6L 8966 €1°6 0041
0 0 0 2€°eL 82°6L 9506 11°6 00€T Yo d's
0 o o LLoTL 65°8L Sv18 01°6 0021
0 o o 6T°TL 9L LL 9€2L 60°6 0011
0 o 0 LS°0L 68°9L L2E9 80°6 0001 - Wy
o 0 o 26°69 96°GL 0zZ%s 90°6 006
o 0 o £2°69 L8°yL SI6Y 60°6 008 Yo L]
0 0 0 15°89 99°¢L 119¢ £0°6 00L
¥80° - | 2wz g2zv1 9L°L9 Lz°2L 80,2 20°6 009
d8v°1T - | 98¢€e 18502 20°L9 €9°0L 1081 00°6 00¢ 449/ oy
86L%°€ - | 5289 £8012 9€°99 €9°89 606 96°8 00%
169°L = | ¢osor 06612 10°99 90°99 91 06°8 00¢ Yo dm
99leL - | 89601 00912 00°99 00°99 0 06°8 862
Yy Maon |, M | mere | meiog | aeme | ARSI | e, || Mo =G
bd VASUBNI 3384  H V LVIH AONIND 33ud W n_d&c’.l»z uu R swyus <02% o
. 31ViS muzwauwx WO¥d NOILYWNOS ( H=ed)™ ¢ *
. [
0000¢ 03 ,0GS9 woaxJ s®h OTwolvId T8PPI oowm 03 SVD OIWOIVIA TVAQT
oSLS WOJJ PINDIT ¢, GLG 03 862 WOXF PYTOS ¢dY- "BoT 2
pue “3av “Iuv BurieTnOTE) 407 93835 dUSIaeY W ANILVISY

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :©jeQ uoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

50

ASTATINE

*3JTT JTBH umouy 3898uo0T Jo 9do30SIx

L8t 60LG2 —- | 6e€l1 89°1¢g 81°9¢ 21qel 91°s 000¢ ny =4
engel 969 = | L8221 £S9°1s 10°9¢ 86621 e1°s 0062 ’
T18°1 902e2 - | Zv221l 8e°®1g £8°6S 98421 11°s 008e Yo =%
aLLet 70612 - | L6121 1e°1s #9°6¢ 9L6TT 60°g ooLe
9eL°1 Ls902 - | esT21 %0°16 A A1 89911 LO®s 0092
769°1 L8E6T - | £T121 L8°0¢ T4 1 29601 G0°g 00g2 A9/ V2 Wy
269°1 enI8T - | £L021 0L°0¢ s0°6s 86701 €0°g 00+2
e09°1 8L89T - | £€C21 16°0¢ €8°%§ 6666 20°g 00¢2 Yo d'L
166°1 GT96T - | 66611 2e°®0s 19°%S 7696 00°g 00ee
967°1 LLenT - | LGBTT 21°0s 8e*HS 5668 66°Y ootz
eevel 02T1el - | 02611 26°6% 2146 9648 86°Y 000¢ ‘Ad9/ VI Wy
s9¢e°l 898TT - | 28811 0L*6" 88°¢€S 8S6L 86°% 0061
68C°1 61901 - | 9%811 L9°6% 19°¢€s 19%L L6°Y 0081 %o i
FL A § 6Le6 - | LOSIT %2°6Y €e®es %969 L6%Y 00LT
Tttt vel8 = | OLLTT 66°8% €0°¢es 89%9 L6°Y 0091
T00°1 0189 - | UELTT L8y 0L*2s 1,65 L6°Y 0061 ‘Ad49/ VD *HY
[01:1-2d 2998 - | 06911 Gh°8y 9e°2s YLNsS ‘L6%Y 00491
oyLe® 90%% - | 69911 L1°8Y 66°15 LL6Y L6y 00¢et Yo d’s
8LS® LLTe = | LO9TT L8°LY 09°1s 084y L6°Y 0ozt
sge* 2761 = | 99611 LA A 91°1s 786¢€ L6°Y 0011
2 O L1L - | e2sll 12°Ly 69°0¢ L8Y¢ L6%Y 0001 ‘N49/ VD *Hv
et - | 00s 08y11 G8°9Y LT®°0S 0662 L6y 006
(R Ad -] 1eLt eev 1l LH°9% 8G°6Y €692 L6°Y 008 Yo de
£16° bl Y X4 -Y4 06¢e1t L0°9% 26°8% 9661 L6°%Y 00L
I66°T - | 8624 09481 S9°GH s1°8% 00st L6°Y 009
0L0°e - | G20L 06612 [TAL] sZeLYy €001 L6°Y 00¢g ‘M49/ VD “Hv
Z9%°s = | 1966 €E6L12 88°wY %1°9% 906 L6°Yy 00% . -

e - ° ° ° o g
fé2-8 | %3BEt | 38B3F 885y 867 S 18+ | Adf
;z 2§ M40 /WD A0/ WD Md0 /030D | ‘mdo/ 030/ WD “AdO /D ‘AdD /930D Yo N/ T8TCT =QnE %)

I 3 NOILONNZ AdO¥IN3 ANILNOD LV3IH ALIOVAYD LV3IH Bunivaaawas
od VASUINI IIWS| H V LVIH AOUING 33wd L sise L 4 o "
3JLV1S IONIYIIIY WONJ NOILYWHOS ( )" o Mo b t s *°0T2 "

oSLS WOxJ PINbIT ¢, G5 03 862 WOXJ DPITOS

*0000¢ 03 ,0S9 woaj s8H dTWO3IBTA TBIPI ¢,059 O3

1dy0 1807

pue .mmq ‘SHV 3UT18INOTR) JOJ 9383S OUSIIJOH

SYD OIWOLYNOW TviQI

v

ANILYLSY

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer 22 oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



51

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

BARIUM

cT°%¢ [ Si°%s | 05009 | 96°TT | 000¢ -~ Y
gvece | gL°es | 60685 | zz°t1 | 0062
€L°ze | se*cs | 9zels | we*01 | 0osz % ooy
L6°1e 66°2S ©6L9S on°01l ooLe
L1°T€ | 19°2¢ | Lwiss | z6°6 | 009z
2€*0e | zz*2s | €sLvs | 9€°6 | 00SZ| [wso/wo "y
Zv*6z | 98°Ts | 1i8es | Ls°s | oowz
[4 Ad:14 6%°1s 100€S he'g 00¢e2 o ‘d'L
Trele | €1°T¢ | 16126 | 18°L | 0022
62°92 | 8L°0¢ | sewte | og*s | ootz
L0°62 | €9°0s | 12406 | 18°9 | 0002] [wse/ -
w8%cz | 0z2°Te | L66€1 | 0S°L | 0061 b 0yl v
wwocZ | 6L°0¢ | Lwzel | oe*s | 0081 * v -
10°6z | 9€°0¢ | Lewzl | 0s*L | ooLt
1s°zz | 1e6*6z | toett | os*L | 009t
60°2z | zv°6z | £660T | 06°L | 00ST| [sormmo .
09°1z | 16°8z | w201 | 0¢°Z | 00%1
60°1z | sc*8z | L6%6 0s°L | 00€T % a5
1v°0z | siezz | iwis os*L | oozt
€9°61 | 0%z | L66L 0ses | oolt
vicot | ecese | Loel 0seL | 0001 [y  or0fe W
Gs°81 | 66°¢z | LESY 08*s | 006
66°LT | 09°2Z | we9¢ ot*s | oos %  om‘T  dv
OweLl | ls°le | 1262 ov*L | ooL
08°9T | 1z2°0z | 9%o0¢e 0€°L | 009
cz*9T | 16°81 | weetl 00°Z | 00s ) p "
M49/ IV HV
gLsT | owest | 9s9 v9°9 | 00% o8’ T
1s°6T | ws*st | 11 1e*o | oog *  ¢ge an
0s°sT | 0s°st | o 0£°9 | 862
[ e | e e | S | T | TR | | M BT
1 k1% 4 1 d
1 o —oH 1 swyyo . “49
31V1S 3N383334 WOU3 NOILYWHO0S T o oMl > 9g-L£T

*+,000¢ 03 ,0T6T WodJ 88D OTWOIBUOW TeIPI ‘,0T6T 03 ,£66 WOIJ

pPINbIT ‘,£86 03 ,£¥9 wWOdJ II PTTOS ‘,£%9 03 662 WoxJ I PTTOS

FLVIS JONTHHLTH

ed

WAIYvd

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

52

0 0 0 40°8% [ 8817 vee8l 96°11 000¢ wy =3,
0 0 0 Y8°LY 9L®%eS S6TLT 2211t 0062
0 0 (V] wooly 8e°eS 68091 %8°01 0082 Mo =3
0 0 0 evely 66°2¢% 62061 oy°01 ooLe
0 0 0 [XANR ] 19°2s 21071 26°6 0092
V] 0 0o T0°LYy 2e*es 7e0e T 9€°6 0062 P
0 0 0o 18°9v '198°1¢ eet1et L8°8 0042 narm v
0 0 0 65°9Y 6%°1s cLett 7¢°8 00¢ge Yo a1
0 0 1] 8E*9Y €T°1S 694901 18°L 00¢¢
(1] 0 (] 919 8L°0¢ 01L6 ogeL 0012
0 0 0 #6°G6Y €9°06 6668 18°9 0002 ‘A49/ -V Wy
120° 881 6L09¢ TL®Gh 60°06 oves v°*9 0061
0ge* L1902 €129¢ Ly*SY 9L°6% weZlLL 80°9 0081 Yo d'L
60g° 696¢ L9e9¢ €eosy Zy°6Y 821l LG ooLY
€08° 4886 9669¢ 86°H% 80°6" L9G9 06°g 0091
9eT°1 008L S9L9¢ LYy €eL*8y 9209 Te*s 0061 049/ 13 "Wy
12s6°1 84%L6 2669¢ LAAd 1 Le®*8Y €06g LTS 00+ 1
996°1 86911 0egele 284 1 66°LY 166% g0°g 00e1 Yo C
68%°2 69vel Livle S8ty 66°Ly 889y ¢0°g 00¢1
elt’e TL9s1 92LLE €Sty SI°LYy L86E 00°g 0011
£98°¢ LLIYLT LLbLE 02°ev 89°9% 88%¢ 86° % 0001 K49/ TV hlv
628°% 68861 6810Y €8°2% ST*°9% 0662 L6°%Yy 006
$60°9 66122 (1104 L A4 LS°GY €692 L6y 008 Yo 'de
I99°L eL9HE 1180% 90°2% 16°49% 9661 L6°Y 00L
YLL®6 2e892 0611y %9°1% LA 1] 0061 L6°Y 009
e8L®2l (12474 (1428 [ TAA 8 g2ey €001 L6°Y 00g ‘M49/ IV “wy
oce*Lt 8691¢ 93G1Y 98°0% 2129 906 L6%Y 004
906°%2 981%¢ vellh L9°Cy 0L°0¥ 6 L6%Y 00¢ Yo dw
€60°62 Teeve 9eLlY L9°0Y L9°0% 0 L6®%Y 862
4 o ‘Ad0 /WD Ad0/"VD Rd0 7030/ VD | “mdo/ oA/ WD ‘ad0 /W | ‘ado /o307 W> ‘Nd9/ v T =™
1 901 -... R w.. v 1vaH N o.n!wzpw.s-uu. t_on.t.n ».M“o:w: :..u<u<u><u.. u!.houtﬂ.— / 8% H. “: oH
TIVIS SON3UII3U WOUS NOLLVWHOS T ol o Mol .u t swio SETLET o

*,000¢ 03 ,OT6T woaJ sB8) OTwO3BUON TB3IPI ‘., 0T6T 03 ,£86 WOIJ
PTNDTT €,£86 03 ,£¥%9 woxJ II PTTOS ‘,£¥%9 03 ,862 WOIF I PTTOS

umxoa 307 pus ¢

J

o

v .m:q FUTFBINOTR) JIO0J 93835 dOUSIDJOM

SYD OIWOLVNOW TvVaal

ed

wniyvda

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



53

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

BERYLLIUM

86°¢1l C0° 4y 8eE16 20°s 000¢ ny =3y
e6°2l [1: A% 4 L€806 10°¢ 0062
Iy°11 Lo°eY 9¢€06 00°¢ 008¢ Ne =21
89°01 28°L1 00€61 0s°*L 00Le
%°01 WG LY 06681 0s°L 0092
€T1°01 gZ°Ll 008L1 0s°L 0062 ‘ad9/ -V L\
%8°6 $6°91 0soLT 06°L 0042
96°6 29°91 00€91 0s°L 00¢ee Yo dL
€2°6 62°91 06661 0g°*L 0022
06°8 76°G61 008%1 0s*L 0012
66°8 Ls°G1 050471 os*L 0002 .
61°8 61°st | ooeet | os*L | ooer| | v
18°L 8Lyl 0gs2t 0G°*L 0081 Yo d'L
iy°L se°yl 00811 0s°*L ooLt
00°L 06°¢1l 06011 06°L 0091
29°9 09°11 28%L "L°L 00s1 . s
82°9 goeTr | 0219 0s°L | 00T W™ "y
€6°S €6°01 2865 9Z2°L 00€e1 Yo ‘d's
L9°S 96°6 892¢ 20°L 0021
02°s 9€°6 8LSY 8L°9 0011
28°v €L®8 Z216¢ €6°9 0001 . ¢ a
Zvy 0°g TLze 62°9 | 006 MY 00¥foL WY
10°% 2e°L %992 90°9 008 ¢ 49
66°¢ €6°9 6602 8°¢ 00L * 0sL’2
81°¢e s9°g 9841 09°gs 009
gLee 99°Yy 296 92°¢g 00g . . v
LA N4 ¥6°¢ tA Al WL 004 wdormvo 008°2
82°2 og*e L G6°¢ 00¢ No 96S°T an
[ TAL4 8Z2°2 0 €6°¢ 862

« o N0 /D ‘ad0/ WD ‘Bd0 /020 WD | ‘md0 roaa/ WD ‘a0 /w3 | ‘Ado foRQ/ WD Yo ‘Wd9/Wd 89% =2 "%

1 90 [ ) NOILONNS AdONIND ANZLNOD AV3H | ALIOVEYD LV3H Lo o,

b VASNBNE 33U4| N V AVEN Aouana aavd L sisez L ¢
I G [ = s H—oH e} 1 SWYHo €10°6 “9
FLVLS FONFUI4Y WO¥d NOLLYWNOS

*3,000¢ 03 ,0SL2 WOIF §BD OTWO3BUOW TBAPI
‘0SL2 03 ,9SST wWoxJ pPINbIT ¢ 9gST 03 PTTOS

dLVLIS FONIUISHY

ed

WAITIAYAG

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

BERY

0 0 (] 66°6¢ 20° 9y gevel 20°s 000€ ny =34
] 0 0o 6€°6¢€ (1:34% Le621 10°¢s 0062
0 0 0 £2°6¢ L9°¢Y 9eH21 00°¢ 0082 o =31
660° -] 8eet LESOL L0°6¢ 6v°eYy LEGTT 66°Y ooLe
81e° -| 98LE 88L0L 26°8¢ Tecey 8en1l 86°Y 0092
866° -1 06€9 0y0TL vL°8¢ 11°¢eY 04601 86°% 0062 ‘N49/ 3 Wy
918° -| 6968 €621L 96°8¢ 16°2% €9n0T1 L6°Y 0042
860°T -| 19611 GYsTL 8E°8E oL*zy G966 L6°Y 00g2 No d'L
g80H°*T ~| 081IVI 86L1L 61°8¢ A A4 ] 897496 L6°Y 0022
06L*T ~-| 22891 2602L 86°LE 922y 2968 L6%Y 0012
%21°2 - s9%61 s0eeL 8L®LE 00°2% S6H8 L6y 0002 ‘A49/ VD Wy
Iv6°2 ~| %6022 8662L LS®Le SL1Y 8G66L L6 0061
600°e ~-| 1T9Lwe 11824 YeE®LE 8y 1Y 19%L L6°%Y 0081 No d'L
Les*e -| 9ewLe %90€L otr°Le 6T°1Y %969 L6%Y 00LT
9TT*Y ~=| %e10¢€ slcel $8°9¢ 68°0% 89%9 L6°% 0091
86L°Y ~-| ve62¢ 68€9L 65°9¢ LGS°0% 1,65 L6°%Y 0061 ‘A49/ ¥ Wy
$66°S =| HY9v86GE %699L ¢E*9E €2°0y V78 1 L6°Y 004%1
LTIG®9 =] 9yYLBE S689L 40°9¢ 98°6¢ LLBY L6°%Y 00€T Yo ‘d's
L6S°L -] 2TLlY ¢TILL €L®GE 99°6¢ 08Hy L6°%Y oozt
GLB®*8 =] 699%Y G0eLL Iv°ge €0°6¢ v86¢ L6%Y 001t
ETH°0T ~| GHOLY SLvlL 80°Ge 96°8¢ L8YE L6°Y 0001 ‘ad9/ ¥ Wy
L62°%°21 - | Le9OS 619LL TL*hE €0°8e_ | 0662 L6°Y 006
€G9°91 =| Se9€S 6€ELLL hehve shele €6%2 L6°Y 008 Yo ‘49
689°LT - | 65996 LEBLL v6°¢e 6L°9¢ 9661 L6°Y 0oL
Y9L°12 - | 26966 Y16LL 2s°ee 20°9¢ 00st L6°Y 009
€Zy*Le - | 9eL29 1964LL 11°¢e T1°6¢e €001 L6%Y 00s T (.
196°6€ —-| 9LLSYO Y96LL sL2¢ T0°v¢e 90§ L6y 00%
8eT1°0Ss —-| 81889 206LL (1344 86 °2¢e 6 L6°Y 00¢ Yo dw
88%°06 - | 4,889 006LL 6G6°2¢ 66°2¢ 0 L6°Y 862
¢ o AdO /D ‘AdO/* WD Ad0 /030D | ‘Ad0/D3Q/ VD “Ad0 /WD “AdD /03D Yo ‘Kd9/VI Tev°¢ uﬂzl:..:o:-
A 901 ' ) NOLLONN 4 AdOUIND INBINGD LVH | ALISVAVD LVaH 8y T
hd VARG 33| N V LVIH Aouaa 23u4 L sisez 1 . L
3LVIS IONIUII3Y WOUJ NOILYWHOS T - ¢ A ° ' e gros ™

*o000¢ 03 ,0S.2 WOXJ S8p OTWOIBUOW T8PPI ¢ ,0SL2
03 ,9GST WoaJ PINDTT ¢ _9GGT 03 PITOS
pue .mmq .m:c BuT3BINOTR) J0J 93¥31S VULIIIIY

H &-o .nwoq

SVD DIWOLVNOW TVIAI

°d

ROITIA¥EE

¥00UD'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



55

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

-3
s8°G¢ 12°96 00119 2€°s 000€ bl =
GT°GE £0°9¢ 0,509 L2*s 0062 Yo =3y
wohe §8°66 05009 €2°¢ 0082
29°¢E 99°64 0€566 61°¢ 00L2
LL*2€ -TX311 01066 s1°s 0092 }
L8°TE | 92°6s | 06%8s | zt*s | 00z 142/ W
06°0¢ 60°6g 086L6 60°¢ 0042 . @l
68°62 %8°96 08%LS L0°G 00€2 °
L8z 19°%¢ 01696 %0%g 0022
69°L2 8E*HG oL%9s €0°g 0012 -
§1°9Z | €e1°vs | oLess | 10°s | o000z A49/V o
69°%2 LB°€ES 09466 00°g 0061 Y a1
9Lee2 9€E°TE 089€1 0s°. 0081
€E°€2 £6°0¢ 0€621 0s°L 00LT
L8°22 8%°0¢ 08121 0s°L 0091 : .
LE*22 66°62 0ENTT 0s*L | 0061 49/ nv
s8°12 162 08901 0g°L 0041 * -
62°12 26°82 0£66 0s°L 00€T
L9°02 2€°82 0816 os°L 0021
10°02 L9°L2 ogv8 0s°L 0011 ) "y
Lz°61 | s6°9z | os9L 0s*L | 0oot1 AT .00z ¢9¢
9481 91°92 0€69 os°L 006 " . 49
96°L1 8Z°6e 0819 0s°L 008 °2e8°T
£6°91 82°42 0EYS 0s°L 0oL
2e°st 21°¢€2 089% 0s°L 009 }
Te°9T | 66°9T | Owel 6T°L | 00¢ MY/ o009tz MV
€82€1 [TLX 059 69°9 004 % ceppe -
L[] °
Be.E |82t | T Heg | 9%
¢« o M40 /YD MdO/ IV MO /OIQ/ IV | 'MdD/ DI/ IO ‘M40 /19D “AdO /030D No | ‘Rd9/Wd ey =00
1 90 ' , NOILONN Adouina 1N31N0D 1v3H | Auivavd avam Lo oS 9¢S‘T
Lbd VARG 33¥3| H V LVIH AO¥INI 334 W n_!«o:l»o: uu N o
31VIS 3ONIUII3Y WOud NOILYWHOd ( Hed™ 00°602

*0000¢ 03 ,2¢8T WOIJ 88D OTWOIBUOW TBIPI ‘,2¢8T
03 ,S°¥¥S WOXF PINDIT €,G°¥¥S 03 862 WOLF PTTOS

SLVILS TOINTYAITY
h%: HIONSIE

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

o o} o} 89°1¢s 12°96 009¢€1 2e°’s 000¢ iy =2
(o] [0} 0 €e°’ls €0°9¢ 1L0e1 L2°¢ 0062
o] o] 0 Le®ls $8°6S 99621 €2°s 0082 Yo =21
o (¢] (o]} 12°19 99°g¢g 92021 61°6 00Le
(o] o] (o] #0°1¢ [4 A1 8061 12 84 1 009¢
(o] [o] (o] L8°0¢ 92°6¢S 96601 21°s 0062 ‘A49/ WD Wy
(o] 0 o} 69°06 50°g6¢ €89y01 60°¢ 0092
0 [0} (o} 16°0¢ "8 Hg SL66 L0%¢ 00¢ee b 1Y 'L
[¢] (o] o]} 1€°0¢ 19°%9 OL%6 90°g 0022
o] 0 o 21°0¢ 8E*v¢ 9968 €0°g 0012
(o] 0 0 06°6% eT*%¢ 9948 10°g 0002 ‘A29/ VI Wy
o] o] 0 89°6% LB°ES #96L 00°g 0061
42 [ATAS 1124/ 99°6% 09°¢s [1-L 7% 66°Y 008T o &L
LA Ad L 7R 1 Leg1Y €2%6Y 2e*ES L969 86°Y 00LY
18L° GZlLS 68L1Y 86°8Yy 20°¢s 69%9 g86°Y 0091
291°1 9L6L 1%02Y ZL°8Y oL*2s 1L66 L6°Y 0061 ‘Rd9/ VD Wy
209°*1 29201 9622% w9°8Y ee 2% L 78 A1 L6y 0091
1112 96621 LYS2Y L1°8Y 66°1S LLG6Y L6°Y 00¢eT Yo s
60L°2 9L8%1 0082y 98°LY 6G6°19 [oe]-1 2 ] L6*Y 0021
(/Y4 Ad 7 s12Ll 9650eY 6Ly 91°1¢ 786¢ L6®Y 001T
8L2°%y LLSBT LOEEY [VYAFR ] 89°0¢ L8hE L6%Y 0001 ‘ado/ "W Auy
2ee*s 09612 09se Y 78°9% 91°0¢ 0662 L6%Y 006
199°9 18e%2 [ 25144 99°9y L6°%6Y t6%e L6%Y 008 Ne 48
Gle*8 52992 9904y 90*9" 16°8Y 9661 L6%Y 00L
9L9°01 80€62 0Z2€49h %9°GYy 1°8Y 0061 L6°%Y 009
20041 8ENZE €eQTILY L2441 ] wZ°LYy €001 L6y 00¢s ‘Ad9/ WO v
oLT*61 $806¢ 9GelYy L8°%Yy e1°9y 90% L6%Y 00¢
218 L2 9L18¢ 86hLY L9%hYy OL®%y 6 L6%Y 00¢ o am
s20*8g2 11%4:11 00GLY L9%yYy L9y 0 L6%Y 862
e |y e | e [agme e |, mem L] [ T e
Lol v 1 (13 "2y ) .
FLVIS 3ONIIATM WOU NOLLVWNOS U7 =edi- ¢ M=o © t swes  00°602 "

*o000¢ 03 ,2¢8Y WOXJ S®) OTWOIBUON T8IPI ¢,2¢8T 03
oS ¥¥%S Woag PINDTT € .g°¥¥S 03 0962 WOJIJ DITOS
pue ..mhd ..mmq BUT4LINOTE) J0J 93838 POUSISJAYM

1d%x° 807

SYD OIWOLVNOW Tvadl

h5°4

HIOWSIT

¥00U2"8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



57

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

wy =24
No =33
N9/ IV wv
o ‘d'L
0€1°t =~ | 0GeOl oSy LL*YL 9g°z8 06151 46°8 0002
168° - | 2sii G2ETY 6e°wL 16°18 6291 v6°8 0061 49/ 712 Wy
2€6® - | 089L 0%ETY 86°€L Zv°18 00neT %6°8 0081 o
622°1 - | 6966 0561 96°¢L 16°08 ots2t 46°8 0oLt Yo ¢l
0LS°T - | 66%11 6662" 1€l LE®08 ST9T1 %6°8 009t
6S6°T - | Sw9El 091EY c9°zL 6L°6L 0zL01 v6°8 0051
60%°2 - | wEvST OLLEY 9t1°2L 81°6L 0€86 v6°8 0041 W49/ WV
Zv6°Z - | 66%LT 0LEYY G9°1L 15°8L 0€68 n6°8 00€1 .
L9s°¢c - | 88561 08644 ot°1L 08°LL 0%08 v6°8 0021 Yo 43
grE*y =~ | 2eLT12 0856% £5°0L 20°LL oyTL €6°8 0011
g8zz*s -] 0z6€2 0619% 26°69 L1°9L 0529 €6°8 0001 -
86€*9 - | 18192 0089% 82°69 €2°6L 09¢€5 €6°8 006 U4/ HY
88L°L - | 60682 SO¥LY 09°89 81°%L S9N €6°8 008 )
259°6 =~ | %160¢€ s108% 698°L9 66°2L SLGE 26°8 00L Yo de
G91°21 - | L6EEE G298% s1°L9 29°1L 5892 16°8 009
S16°GT - | OT%9E 0T#%S 0%°99 86°69 06L1 06°8 00¢
688°1Z - | 0900% 006%S GL°G9 00°89 006 gg°sg 004 49/ "V
1€6°1¢ - | 828€Y %6256 T%°69 94°G9 91 €8°8 00€ .
081°Z€ - | 668E% 00€56 0%°59 0%°69 0 €8°8 862 Yo an
‘v Magr [, M | merw | asgime | wiecoawe | e o, | | v wiowo  SSPI2 gy smey
od VASENG 338d| H VIVIH AQUIND 33¥4 N siee L ° paniviaanas 00°8T#
3LV1S IINIYIAIY WONS NOLLYWNOS ﬂﬂ..-ﬂr¥||| s H—eH 2 L swvao 9
. L4
0002 03 ,2¢8T WOJJ §8D OTulO3BUOW [8aDPI .mnww 03 SVD OINOIVIQ TVIAI
oS*¥PS WoxJ PINDTT ¢ ,S°¥¥S 03 962 WOXF PTTOS 3d¥~ 30T 2
T4 HIOWSIg

pue Jav ‘Iuv BurgeInotey 403 83wlS @douULIaFRY

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

€6°8 L9°91 0g92e 0s°L 000¢ wy =3y
89°8 22°91 08812 0G6°L 0062
19°8 S6°S1 (] § ¢4 0G°L 0082 Yo =21
91°8 89°s1 08€02 0G6°*L 00L2
»8°L 6€°61 0e9o61 0g°L 0092
GS°L 0t1°st 08881 0g°L 0062 ‘A49/ V) Wy
veeL 6L°%1 0et181 0s°L 0042
26°9 Lh°91 08€LT 06 L 00€2 Yo dL
69°9 8°11 OheTl oveL 0022
SH°9 0s°11 S090T og°L 0012
12°9 [ 1884 0886 0z°L 0002 ‘A49/ -V Wy
96°S 8L°01 S916 ot°L 0061
0LCs 0y°01 0948 00°L 0081 Yo dL
99°6 00°01 S9LL 06°9 00L1
Gaes | Sive | eoms | co9 | o0st
88°v 6 . s,
09°y oL*y 9Ls ss*9 | oowr| | "y
og*y 228 6605 9°9 00eT| o d's
66°¢ L (1444 L2*9 0021
89°¢ LI*L 998¢ 0t1°9 0011
9e°e 09°9 99le 06°s 0001 ‘A49/ VD ¢ LMy
go0°e 66°s 899¢ s9°s 006 00s"821
oL*2 eSS Lite 1134 008 Yo 002y a8
Le*e [1°Ad 6651 00°¢ 00L
s0°¢ 16°¢ ozrtrt LSy 009
9Ll el’e 889 s0°y 00¢s 49/ (00g‘g) v
2s6°1l 62°2 194 (4 A4 % 00v
o9pe1 el S s9°2 00¢ Yo 00¢°‘2 Ch)
0% 1 ovet 0 €9°2 862

;x 28._ “AdO /WD Nd0/* WD Wd0 £030/ VD | Ad0/030/ WO “Ad0 /YD *MdO /TIV/ VD Yo ‘Rd9/VD 262 =CnE %)

) ] 4 AdOuIND ANILNOD LVIH ALIDVEVYD LVIH
bd VARG 33WI| M V LVIH Aouana 23u4 1 sisz L ‘.
3LVIS SONTUII30 WOU NOILVWEOS T - o ot > t s 2gror

JLVLIS FONIUILTY

. 4
0000¢ 03 ,00€2 WoxJ PINDIT ¢,00¢2 03 PTTOS g Nouod

¥00U2'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer B2 uoied|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



59

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

789°2 €vB9E | €6LTET | 59°€w | Zl°8w | €Zw€l | L6°% | 000€ o -y
910°¢ 000y L902¢T 0g°ew G6°LY L2621 L6°Y 0062
69¢c°¢E 9LTIEY coeeel se’eYy 8L LY 0en2l L6°Y 0082 Yo =2
€SLCE 69€9Y £662¢l 61°etYy 09°Ly ee61l L6°Y 0042
S9T1°Yy %656Y 9082¢1 c0°ch 1S AR 9eH Tl L6%Y 0092
919 98L26 | 660€eT | we°2y | 12°Lv | 6€601 | L6°% | 006Z| [wz/wo wy
L60°¢ 58666 eleeel 99°2% 10° LYy €990T L6°%Y 0042
629°s L0266 995¢eel 8v*Zh 08°9% 9%66 L6°Y 00€2 Yo d'lL
922°9 18929 6016¢T 62°2% 8G°9% 69496 L6°Y 0o0eze
588°9 29199 Lyeeel 60°2% SEC9Y 2668 L6°Y 0012
T19°L $5969 | SLS6ET | 68°T% | T1°9% | 5598 L6°% | 000Z| [40rwo "y
LA A ] 191el %6L6¢1 L9°1Yy G8°GY 6S6L L6°Y 0061
60e°6 6L99L 200041 LAA S 8G6°GY 299L L6°Y 0081 Yo d'L
60€£°0T1 06108 002041 12°1y 0g*sYy 5969 L6°Y 00LT
9eHvell 0cLes 98€0%1T 96°0% 00°6% 89%9 L6y 0091
gTLe2t -| L9zL8 | 295041 | OL*0v | 89w | TL66 L6° | 00ST| [wso/wo Wy
2yl°yl 57806 LeLont 2H°0Yy (124 A4 SLYS L6°Y 0041
2L8°s1 %0946 6L8041 S1°0Y L6°EY 8L6Y L6°% 00e1 No ds
9H8° Ll 786L6 910141 78°6¢ Lsey 18%Y% L6°%Y 002zt
2g1°02 1458101 8e Tyl 26°6¢€ vicey %66¢€ L6°Y 0011
686°22 181501 92171 81°6¢€ 99°2% LBYE L6°y 0001 ‘N49/ "D ‘WY
81H°92 L8L801 22e1vl 26°8€ y1°2y 0662 L6%Y 006
TT1L°0¢ 6049211 LLETHT vy°8¢ GGy %692 L6y 008 Yo de
622°9¢ 0€0911 B6ETYI 40°8€ 68°0% L661 L6°%Y 00L
LB8G°EY 969611 08eTv1 Z9°le c1°0Y 0061 L6°Y 009
G88°€s -| 0L2€2T | STETwT | 2z2°Le | zz°6€ | €001 L6°y | 00g I -y
22€°69 L98921 S6TTY1 58°9¢ 11°8¢ 90s L6%Y 004
020°s6 €ZH0el %0011 69°9¢ 89°9¢ 6 L6°h 00¢ Ao CA
669°66 06%0€T 0001%1 G9°9¢ G9°9¢ 0 L6y 862
sl oL 007 ‘Ad9 /°VD .....o\..?u ituo.\.g“-(u inO»““cﬁ._a.-.\..udqu »...u-._.nzoo“\v..__»«uﬂ: bﬂw:fojdww. Yo ‘Ad9/VD OHW . T “:ln—.-.«o.e
hd VARG I3WI|  H V LVIH Aouana aaud 1 sise L 4 el
Lvis wqucwuwc WOY¥d NOILYWNO4 H=ol™ o oM ® : s 28701 i
*,000¢ 03 ,00£2 WOF PINDTT 0082 03 PTToS  tdy°'BoT S¥D OIHOLVNOK TvadI

pue .mm« qmmq BuT3BINOTR) J0J 9383S 0UdIdFIY

d

Nouod

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

60

€L°89 8e°6L L961¢ 62°6 000¢ iy *20T =%
Le*°89 LO°6L 134:) 87 %2°6 0062
66°L9 yL°8L 6110¢ €2°6 0082 Yo °¥8S =1
09°L9 1vy°8L Let6e ee6 ooLe
61°L9 90°8L 9Lezee 12°6 0092
9L*99 oL°LL 9sele 026 00s2 W49/ v
2e°99 ce°lLL 8e¥9¢ 81°6 0042
$8°69 ¥6°9L 02552 L1°6 0oee Yo dL
6€°59 €5°9L 20992 91°6 00z2
€8°%9 ot1°9L L89ee S1°6 0012
8Z°%9 99°6L wLL22 v1°6 0002 049/ Wy
69°€9 61°sL 65812 €1°6 0061
L0°€9 oL yL 8%60¢2 IA84.) 0081 Yo L
6£°29 L1y, $€002 11%6 0oLt
L9°19 e9°¢el 9Z161 60°6 0091
06°09 ¥0°¢eL 81z8tl 80°6 0061 449/ Wy
50°09 TeezL oteLl LO*°6 0041
€1°6S yLotL 20991 90°6 00€1 do ds
11°8s 2o°1L 869s1 %0°6 oozt
L6°9§ €z°0L S6591 €0°6 0011
89°6S LE®69 %69¢1 10°6 0001 K49/ "IV *OLT L *wy
12°%s (A0d:1 ¥6L21 66°8 006
0s6°26 9e°L9 S6811 L6°8 008 %o ve1ge a8
9v°0¢ L1°99 00011 ¥6°8 00L
S6°Ly 6L°Y9 Lo101 16°8 009
YL L1*°€9 | 6126 98°8 00g T *025°2 v
9e°0% 0z°19 LeE8 8L°8 009
92°9¢ 9€°9¢ 1€ 00°LT | 00¢ %  S6°S92 CL
sz°9¢ sZ°9¢ 0 00°LT 862
P - . P o . . o o P “ $1-o6
S ter [y M| T | g | MU | wilieA TR | AR L W4/ -G
proemeny] AU | | S - | S L ey 2€8°6ST e

3JLVLS IINIYIJIY WO¥d NOILYWNOd

*0000€ 03 ,¥°Teg wodg 8D OTWOIBTA
TeaPI ‘,%° 1SS 03 862 WOIJ PINbIT

dLVLIS FONIUIAITH

N.Hm

ININOUd

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



61

[} [} 0o 12°1L 8E°6L L1G%2 62°6 000¢ iy =2
o] (o} 0o 76°0L L0°6L €6G€2 %2°6 0062 .
0 0 (o} s9°0L vL°8L 69922 €2°6 0082 Yo =°1
(o} o 0 9€°0L 19°8L LyL12 22°6 00L2
0 0 o] G0°0L 90°8L 92802 12°6 0092
0 (o} 0 %L°69 oLeLL 90661 0Z°6 0062 W49/ v
0o 0 0 Z9°69 ceLL 88681 81°6 0042
0o 0 o] 60°69 %6°9L 0,081 L1°6 00€2 Yo d'L
(o} o (o} nL°89 €5°9L 26TLT 91°6 0022
0 (o] o LE®89 01°9L LEZOT G1°6 0012
(o} 0 0o 00°89 99°6L n2es1 %1°6 0002 ‘nd49/ -V Wy
0 (o} 0o 19°L9 61°GL 60991 €16 0061 "
(o] o (o] 12°L9 oL*HL 86%€1 FARd) 0081 %o a1
(o} o] (o} LL®99 LT°YL 8621 11°6 00L1
0 0 0 €€°99 29°¢L 9L9TT 60°6 0091
0 0o (o} L8°G9 %0°¢L 89L0T 80°6 0061 K49/ 1V Wy
0 0 0 LE®SY tweeL 0986 L0*6 00%1
0 (o} (o] 98°%99 yLo1L %568 90°6 00e1 Yo as
(o} 0 0o 2E*H9 20° 1L 8¥08 %0°6 0021
(o} (o] 0 9L°€9 €z2°0L sviL €0°6 0011
0 (o] 0o €T1°€9 LE®69 %29 10°6 0001 N4/ v
(o} 0o (o} 6%°29 Zv°89 n9€S 66°8 006
o] 0 0 18°19 9€°L9 122 L6°8 008 %o CL
0o o] (o} 01°19 L1°99 0GGE v6°8 00L
0 o 0 LE®O9 6L°%9 L6592 16°8 009
0o 0 0o %9°66 LT°€9 69L1 98°8 00¢g ‘A49/ -1V “Wv
0 0 0 66°86 0z2°19 L88 8L°8 004
LEG® 8el YENL 59°86 0L°8S 91 29°8 00¢ Yo a
996° eLL 0sHL §9°86 9°86 0 29°8 862
d o A9 /7D ‘AdO/IWVD AdD /' 0IW WD | MdD/ 03/ WD ‘A4 /¥ “AdD /'03Q/ VD Yo ‘Ad9/IVD s2¢ I3 2 =G 2 RV
b | 201 I - ] .-.(Nz >oﬂnux-..ruU.5=ﬂs >t°“.—xw h”ﬂ“ﬂ«ou h(.—w: ».—_0<LL<U A1Y3IH lunivazawas
o - s H—oH o L ¥ 2egeST

31LYLS IDNIYISIY WON NOILYWNOS

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

*0000¢ 03 ¥°TIce wWoaJ sep dTwo3BIQ Te3PI

‘o¥°TES 03 ,862 WOIJ DPINbIT 1dy° 1307 pue

gmmq BUTIBTNOTE) JO0J 9383S OUSISIJOY

SVD JIWOLVIQ TvVaAI

2ag

INIWOHE

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.




ADVANCES IN CHEMISTRY SERIES

62

gv2el S90LY - | 56692 96°8Y 1L°€S 25291 Zv°s 000¢ v Py

Z8T°1 989ST ~ | #1692 18°8¢ €5°€S 60LET Zv°s 0062

'28 43¢ €8291 - | €€892 v9°8y veE*ES 99TET €v°S 0082 " -5y

€v0° T 18821 ~ | 1SL%2 Ly°8Y yioes €2921 ¥9oq 00L2

96° ZLYIT - | 89942 62°8% €6°25 6L021 voes 0092

z88° 16007 - | 98592 118y 2L°zs SESTIT Sv°g 0062 -

€6L° 81L8 =~ | 86942 €6°LY 05°2 06601 sv°s 0042 A29/°7¥2 v

969° L2EL - | €1992 €LoLY L2°25 9v%0T Sv°s 00€2 . -

065° 6965 = | L2€%2 €5°LY €0°2¢ 1066 voog 0022 *

sLy® ZLsy = | 0wzwZ ze°Ly LL1S LSE6 yo°g 0012

0s€* 902€ - | ¥S1%2 oLy 15°1s vies Eveg 0002 A :

21z Ly8T - | 690%2 88°9% €2°1S 2L28 Zv°s 0061 WY

8s0° 8Ly - | ¥86€2 S9°9% ¥6°05 1eLL oves 0081 " -

ETT* - | €88 106€2 0v°9v €9°05 26TL 8€°S 0oLt

€0€* =~ | o222 028€2 ST°9v 1€°06 9599 SE°S 0091

12s* - | osse ovLEZ 88°GY 96°6% 2219 2€°S 00s1 : -

L9L* - | 816% v99€2 19°Gy 09°6% 2656 82°s 00%1 A49/°7Y2 WV

050°T =~ | 6929 165€2 ZE°SY 12°6% 9905 v2°g 00€ 1 " a5

18€°T - | sese 125€2 10°6% 6L°8Y EYSY 0z°s 0021

8oL°T =~ | zo68 SS¥EL 89°vy ve* QY 920% S1°g 001t

€22 - | gzzot €6E€2 vESYY S8 Ly €tse 18 817 0001 ) "

€08°2 =~ | w9grI veEEE 86°€Y Te*Ly | %00€ 90°¢ 006 AV i

g1s°c - | 08821 21e€e 09°¢y L9y 0062 €0°S 008 " .

Lzy*y = | 08141 652€2 0Z°€w S0°9y 6661 00°s 0oL

8€9°6 = | 8LYST 902€2 8Lo2Y 82°sY 00T 86°% 009

L2e*L -| €9L91 €S1€2 LE*2ZY LE* Yy €001 L6°Y 005 - -

158°6 - 62081 L60€2 10°2¢% L2°¢Y 906 L6°% 00% A45/7Wd v

Z2e* 9l = | 85961 €5L92 18°1v v8° 1y 6 1L6°y 00€ " .

OY¥°yT ~| 66961 09,92 18°1y 18°1% 0 L6°Y 862

4 o . . “adD /" . . . . . . . ¢ .

¥ 900 ..Z.s:ﬂ.._ h_..ﬁﬂ.. e ..Rm..pns Jmmﬁw... aw\m%ﬁ X ado/wo U8V IT gy semey,
ILVLS FIONIYIATY WONS NOILYWNOS ( o)™ ¢ H—eH ? L SwEd w._”m-mh 9

*0000¢ 03 ,¥°Icc WOIJ 8D dTWOIBTA TedPI

‘o¥°TeE 03 962 Woxy PINbTT

1dy° 1807 pue

.mhq ‘SHV BUT38INOTE) JI0J 9383S dOUIISFAY

SVD OIWOLVNOW TVIdI

Jag

ANIWOUL

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|and

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



63

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

sT°8e | »s°1s | oLtom | L6°% | 000€ v Y
69°LE | Le*1s | 0896€ | L6°% | 0062
0z°Le | 61°16 | 0816€ | L6°% | 0082 % _—
69°9¢ | T0°1s | 0s9se | L6°% | o0OLZ
G1°9¢ | €8°05 | 0618 | L6°% | 0092
96°G¢e €9°0¢4 069L€ L6%Y 0062 ‘A49/ VI Wy
w6°ng | €v°06 | 06TLE | L6°h | 0042
Lz°ve | zz°06 | 0699¢ | L6°w | o0gz " .
cGeee | 00°06 | 00z9e | L6°% | o0ozZ
9L°ze | oL*6» | ooise | Le*w | ootz
z6°T¢ | zs°6v | oozse | L6°% | oooz| [
10°T¢ | Lz*6v | otiwe | Le*» | ooer| |™¥™ v
00°0¢ | 00°6% | OTzve | Le6°*% | o08T * @1
06°8z | zL°g% | OTLee | L6°% | 0OLT
g9°Lz | Tvegn | ozzee | Le*v | ooot
gz*9z | 60°g» | ozize | i6°v | oost| [ .
wLowZ GLeLy | 0zzze | L6°% | 00T A2/ hv
86°22 | s€*Lv | OELlE | L6°% | 00€l " 5
96°0z | 86°9% | Ogzle | L6°% | oozl
29°81 | sse9v | ogs0e | 16°% | oo11
SL°9T | w0°¢z | 0629 ot°L | ooot ; oLe’ N
A49/ VD L8°¢Ce WY
60°91 | 62°2z | o0sss ot*sL | 006
Le*sT | svetz | oisw o1°L | oos w  850°T -
96*»1 | 0s°0z | o9tw otes | oo
99°¢1 1v°61 | Ogwe ot°s | 009
60°ET TL°6T | Otel 8L°9 | 00s : 0S¥ °T
29°21 | €z°v1 | %9 6v°9 | 00% A2/ v
Le*zt | tvezt | 2t €z°9 | oog w  ¥8S -
L€°2t | Le*t | o Zz*9 | see
. o . o o o o o o » o o L4 N
“Whan |, e [ werm e [ amees | i aeree | w wiow> T6VT gy
Y | MV 1..:«[.23. - o = o 1 SWYY9 weett ny9
JLVLS IONIYIIIY WO¥S NOLLYWNOS Hod~

*,000¢ 03 ,8EOT WOXJ §8D OTWOIBUOW T8PI *,8SOT

03 ,¥6S wWoxJ pINbIT ¢ %65 03 862 WOIJF PTTOS

ALYLS FONIYIITY
|29 WOIWQVO

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

64

0 0 0 Lo°Ly  |ws*ts |ezwer |i6°v | ooog v —
o] Q (o] 26°9% LE®TS 92621 L6y 0062
0 (0] (o] 9L®9Y 6T1°1S 62421 L6®Y 0082 Yo =23
0 0 0 09°9% 10°1¢ 2e611 L6%% 00L2
(o] 0 0 "H°9y £8°0¢ 9eHv1l L6®Y 0092
0 (o] 0 92°9% €9°0¢ 6€601 L6°%Y 0062 ‘A49/-1Vd Wy
(o] (o] (o] 80°9% [ Ad 14 29901 L6°Y 00%2
0 0 0 06°s% 22°0¢ S%66 L6y 00¢g2 Yo d'L
0 (o] (o] 1L°SY 00°0¢ 8 H6 L6®Y 0022
0 (o] (o] 0Ggegh 9L®6Y 2568 L6°Y 0012
) o 0 0€°sn | 25°6% | sGw8 L6°y | 0002 35/ o o
0 0 (o] 60°GY L2°6% 8664 L6%Y 0061
(o] (0] (o] 98°Hy 00°6% 19%L L6®Y 0081 Yo d'L
(o] (0] (o] €9%hy L8y %969 LY 00LT
(o] (o] 0 Le®hy Iv°8Y 8949 L6®Y 0091
o 0 0 Ti°n%  |60°8% | 1166 L6°% | 0061 . .
(o] 0 (o] w8°EY SLCLY LR 1 L6°Y 00w 1
(o] (o] (0] 9G°¢ew 8E®LY LL6Y L6°Y 00€e1 o ‘d's
(o] 0 (0] G2ty 86°9% 08%% L6®Y 0021t
0 [o] 0 €6°2Y GG°9Y H»86¢ L6 0011
0@Ao FOO F@QMN OCONQ QOQOQ FOQ& FOQ# OOOA K49/ VD >:<
18L° L12¢ 09142 weeen 9G6°GYy 0662 L6°Y 006
816°1 LSGS gLene 98°1% L6®9Y €692 L6°Y 008 Yo 49
2Lv°*e 616L v8s %2 onely 1§24 4 ] 9661 L6°%% 00L
Q9L®E 22¢e01 008%2 #0°1H NGoEY 0061 L6°%Y 009
€L9°G 8L62T | €wn9Z | %9°0% | %9°2% | €001 16°% | 00 R -
(VX34 ] 16961 11992 L2°0% e€G°1Yy 906 L6®Y 004
neneel [R A 2°A1 LhL92 LO®0O% ot°0o% 6 L6®Y 00¢e Yo dw
©G6G°¢el 16981 0sL92 L0O®°0% L0®°0% 0 LB®Y 862
d ot ‘AdD /7 o " o o o » . " o o ¢ -
R e P e R P o N R R
3LVYLS IONIUIITY WO¥S NOLLYWNOS Hodl™ s H—eH 9 L swvud v Mo
+,000¢ O3 ,8S0T WOIJ SBD OTWO3BUON T8aPI °,850T O3 VD OINOLVNON TVEQL
L ¥6S WOag PINBTT ¢ 365 03 862 WO PFTOS :dyO'BoT
pue 3av Iy SuryernoTeD 103 °383S PdoUBILFLY Pd WATWAYD

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ UoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



65

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

%6°62 | 65°8% | 05665 | 08°s | 000¢€ -~ Y
0c*6z | 6c°8» | 0sess | s9°s | 006z
€9°82 | 0zesv |oOzews |zs°s | 008z % ety
06°Lz | 00°8y |oizvs |owes | ooLz
w1°Lz | 0s°L» |Owies |o0e*s | 009z
1€°92 | 65°Lv | o12€s | 22°6 | 006z | [wao/wo wy
ev°sz | se*lv | 06926 | 9T°¢ | oowe
gv*vz | 9T°Ly | oOstzs | 60°s | 0o€z " a1
gv*cz | €6°9% | 0L9TS | 90°c | 00zZ
wg*zz | oLsow | 09tte | co*c | ootz
21°T1z | sw*9v | 0990¢ | to°s | o00oz| [ .
08°6T | 0z°9% | 09106 | 00°s | 0061 Wa/mC0L3 b
Ge°8T | €6°cy | 0996% | 66°% | 0081 o ogTL <
Ts*L1 [ 62°6z | S9tel | Ov°z | 0OLT
90°LT | 08°9z |szwzl | Ov°L | 0091
€5°0T | 2ze*wz | <89TT | o0wes | 0Ogt ) .
00°9T | 18°cz |s#60T | OweL | 0041 waorm "V
T9°c1 | 9z°€z | <0201 | Ow*Z | Ooet % a5
6L°1 | 19°22 | 5946 ov*L | oozt
cT°n1 | €1°0z | 8849 81°0T | 0011
6S°€T | 6T°61 | 5096 6%°6 | 0001 ) P .
20°€T | €z°81 | T69% gL*s | 006 W "0¥87SE "
gvezl | wzest | ewee go*s | 008 % *S9L‘T -
Zel1 | ze*s1 | 2082 woeL | 00L
s2i1l |49l | ws0z ters | 009
69 €°€T N 86°9 s : e .
12°01  |s8°Tt | 699 999 | 009 Ri3/W 0LO73 "v
96°6 66°6 e te*o | ooe % °eaT‘T .
566 $6°6 0 069 | 862

e |y e [ werw e [amee | e aemn ] w | [wew ogger-@atw

lod VAOUINI 33¥4| H V LVIH AOUINI 3304 1 stz L ) s .
JLVIS 3ONIU3434 WOUd NOILYWHOA (T o=l ¢ e ° ' e gotoy %

*,000¢ 03 ,G9LT woagy sep OTwOlBUOW TBdPI ‘. G9.LT 03 ,C2TT woxg

PINDIT ,€2TT 03 ,¢€TL woaJy II PTIOS ‘,STL 03 ,862 WOXJ I DPTTOS

dLVLS FONIYIITH

B)

WAIOTVD

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|and

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

66

CALCIUM

0 0 0 10°44 65°8% 69LET 08°g 000¢ wiy =3,
o o 0 Gg°ey 6€°8Y GLIET G9°6 006¢
0 0 0 oL°ch 0Z°8Y 91921 2s°s 0082 Yo =3
0 0 0 €5°€EY 00° 8% 0,021 o%°s 00L2
0 0 0 LE®EY 08°LY GESTT 0€°s 0092
0 0 0 6T1°€EY 65°LY 60011 2z*s 0062 N4/ Wy
0 0 0 10%€Y 8E°LY 06401 91°s 0042
0 0 0 €8°2" 9T*LY LL66 60°g 00€2 e 1
0 0 0 €924 €6°9% 6946 90°6 0022
0 0 0 wyezy 0L°9Y %968 €0°g 0012
0 0 0 tXAL4) GY°9y 2998 10°g 0002 45/ 15 Wy
0 [V} 0 10°2% 0zZ°9y €96L 00°g 0061
0 0 0 6L°TH €6°6GY "99L 66°% 0081 Yo 'L
Tt° Leel 0009¢ 651y "9°gYy 6969 86°% 001
199° 6LEE €929¢€ Og° 14 nE®GY 89%9 L6°% 0091
z6L® 9EwS 98%9¢ 901y 20°gy 1,65 L6%Y 0061 49/ Wy
LTt 1162 62L9¢€ LL*°0% 89°HY nL9s L6%% 0041
S19°1 L096 2L69¢€ 69°0% TE° 9y LL6Y L6°Y 00€1 Yo ds
GET*2 LZLTY sr2le 81°0% 16°¢y 0g9h L6°Y 0021
"9L°2 TT16€1 9666€ 98°6€ 8h°eh H86€ L6°Y 00TT
nGG°¢ 29291 28004 €5°6€ 10%¢y L8%E L6°%Y 00071 449/ ¥ Wy
9ES®Y %1981 66904 91°6€ g2y 0662 L6%% 006
69L°G LTI112 G%80Y 6L°8¢ 06°14 €642 L6°Y 008 Yo 48
TLE°L L09¢2 96€TY 8€°8E €2°1Y 9661 L6%Y 00L
1€6°6 99192 9v9TY L6°LE L9°0% 0061 16°%% 009
6LG%21 89.82 €981% 96°LE 96°6¢ €001 L6°Y 00s Y -y
1ot LT LOY1E L902ZY 61°LE Ghe8E 906 L6%% 00%
GE8*He 680%¢€ 86124 66°9¢ 20°Lg 6 L6°% 00¢ Yo dn
%20°62 8ETYE 0022Z% 66°9¢ 66°9¢ 0 L6%Y 862
Gt [ e | M| e | e | wiies TR [AemR ke [ (e Tep B
od VARG 238d|  H V LVIH Aouana a4 1 st L < R
J1V1S 3INIHI38 WOu NOILYWEOZ T o~ ¢ M=ot ® t s 80°0¥ 0

*,000€ 03 ,G9LT WOXJ 98D OTWOIWUON TWSPI ‘,G9LT 03 ,£2TT Wods
PINbTT ¢ £2TT 03 ,£TL WOIJ II PTTOS ‘,CTL 03 ,862 WOIF I PTTOS
14x°1307 pue 3 Iy BurremoTed 207 93was eousaezey

SVD OIWOLVNOW TVIAI

®0

WAIOTVO

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



67

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

CARBON

gE*L oE* 21 08LnT FXX) 000€ -~ s,
12°L §0°21 09191 6E*Y 0062
y0oL 98°11 005€T 9g*9 | 0082 Y =3y
18°9 €9°11 09821 €€E°9 00L2
69°9 6E°T1 oezzt 0g°9 | 0092
05°9 sT11 00911 9z°9 0062 o/ D Wy
2€°9 68°01 08601 22°9 0092
€1°9 €9°01 09€01 81°9 | 0o€Z Y .t
£6°G sE°01 S9L6 »1°9 | 0022
€L°S L0°01 €ET6 01°9 0012
.ﬂmom FF.@ ONmQ mo.o °°°N W49/ VD .—-Q
0g°s 94°6 816L 00°9 0061
80°G %16 0zZeL $6°G 0081 Yo a1
G8°%Y 08°8 8ZL9 06°6 00L1
19°% wyeg Zn19 €8°6 0091
LE®Y L0°g 2956 9L*s 0061 a5/ "o
1Ty L9°L 066% 19°%¢ 0001
98°¢ 9z°L 82h% Ls°s 00€ 1 ¢ as
09°¢ 28°9 9L8¢ Zn°s 0021 % (000%%)
1€°¢ GE*9 YYEE L2°s 0011
50°¢ 98°¢ €282 vl°g 0001 } n
oLz €€°g 81€2 g6*s | 006 /™ i
vz SLeY 0g8l SL*Yy 008 " -
61°2 "1y OLET £voy 00L
26°1 6%°¢ L96 €0°% | 009
L9°1 08°2 696 0s°¢ 005 )
Lot 60°2 152 s8*z | 00w Ao/ W
LE*T ge*1 v 80°2 00¢ ' an
LE®T LE*tl 0 L0°2 862
‘s Moon |, Mo | werwe | aspiogwo | aseisiawe | aniwe | mssmen |, LT CRNR 7 21 TE X
od VARG 33Wd|  H V LVIH Aouana 3aud 1 st L d e
JIVIS SONIu334 WOUd NOILYWHOS TR =)~ $ oH—eH 2 : swvad 102t 9
FIVIS TONTUALAY
*,000¢ 03 862 WOXJ 93Tydeap PITOS 0 NOgHYD

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer 82 oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

68

pue ..mhq .m:q BUTIVINOTB) JI0J 9383S 9oUdIdIOY

0

GleZ®Y - | 6898S 669691 8Ly 62°6% 6%6€ET L1®S 000¢ wy =39
Z0L°y - | 966290 | €8L69T | z9%vy | T1%6w | €c0cr | st*s | 006z
09T°s - | €1199 | 606691 | 9%°w» | €6°8v | 6tszt | €1°s | 008z % =2
269°c - | Ovg69 | LEOOLT | Og*wv | wi°sy | L002T | 11°e | oorz
181°9 -| tvseL | LSTOLT | €1°ww | ss®8v | LewTt | 60°s | 009z
€5L°9 - | wezLL | 61Z0LT | 96°c% | sc*sy | 6860T | 80°G | 006Z| [wsorwo o
cle*L -| 26608 | z6€0LT | gL't | #i%sy | 28901 | 90°c | 00wz
690°8 - | LTL%8 | L0SOLT | O9*cvy | €6°Lv | Li66 90°s | ooee " a1
98L*8 ~-| 69988 | 6190LT | Ow°ey | oL°Lv | wiwe go*s | 00zz
%66°6 - | 88126 82L0LT 0z°eH Ly®LlYy 1L68 20°g 0012
18%°01 - | 61656 | 6€80LT | 00°€v | €2°Lv | 6948 100 | 0002| [wyoram "o
%9011 - | 1,966 | OweOLT | sL°zv | Le*9w | 896l 00°s | 0061
L6G%°2T - | OeweO1 8EOTLT 96°2% 0L®9Y 89%L 66°% 0081 o CHY
08L°€T - | $6TL0T | Z€TTLT | t€*zv | tv*ow | OL6® 86°y | 00.1
9GT°6T - | 8960TT | 0221LT | L0°2% | Ti*9w | 2i%9 86°¢ | 0091
OTL*9T -| €2L%TT | €0ETLT | 18°Tv | 6L°svy | <i66 L6°% | 006t| [wso o o
L6%°8T = | 68%8T11 LLETLT 96°1Y [4 AL4 ] LLiHS L6%% 00491
855°02 - | 9L2221 | Z9wTL1 | sz°Tv | 80°Gy | Ogew L6°% | 00€T Yo as
196°22 - | L90921 66%TLT G6°09 89° 49y €e8YY L6°Y 0021
66L°62 - | 2%8621 ZESTLT €9°0% [TAL 4 ] 986¢ L6y 0011
802°6Z - | 9E9EET | 9GSTLT | 0€*0% | 8Leer | 68%€ 16%0 | 000T| [wsmwo Wy
ylecee - | Levilel #9STLT 76°6¢€ 92°¢w 2662 L6%Y 006
286°8¢ ~| 6T21%1 GGGILT 96°6¢ L9°2% S6%2 L6®Y 008 Yo d'a
LL2®°GY = | 600691 8IGSTLT 9T1°6¢ 10°2% 8661 L6y 0o0L
%0Z°9s - | 0088YT | wowILl | €L°8€ | €2°Tv | 10sT L6*% | 009
889°99 - | 0962ST | G2Z€TL1 | €€°8¢ | €€°0v | 00T Le*n | oos P oo
20%°68 - | v6295T | 9v1TL1 | 96°Le | zz%6e | L0g L6°% | 00%
696°9TT- | 2,666T | $680LT | 9L°Le | 6L°6 | 6 g6%% | 00€ . -
LTE°LTT-| 0v009T | 0680LT | 9L°Le | 9Leie g6%y | 862
4 o ‘ado /- ‘ado/" . . . . ngo ; . ¢ st-sez
31VIS 3ONIUI34 NOUJ NOILYNEOA T =)~ $ oH—eH * : sweo TT0°2T "
*,000¢ 03 .g62 wWoxy @37udeap prros :dy°'8o1 SVD OIWOLVNOW TViAI

NOgHUvO

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



69

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

CARBON

116y = | 02%9L9 0teE6T 76°8¢ L5*99 06822 86°8 000¢ iy =2
L6E®S - | 02914 O1Ledl 89°89 92°99 06612 96°8 0062
616°S - | 9%86L C60%61 Z%°8s $6°S9 06012 s6°8 0082 No =33
€g%*9 - | 80108 GeyH61 y1°8% 29°69 00202 €6°8 0oLe
880°L = | %Zev8 068461 L8*Ls 62°69 0T1€6T 26°8 0092
Zwi*l - | 0Lé88 | 022661 | 8s°Ls | w6*w9 | 0zv81 | 06°8 | 006Z| [waerwo wy
LS%°*8 -~ | ¥.826 0L6661 LzeLs LS*H9 0gGLt 88°8 0042
1€2°6 -~ | 8G1L6 C26561 L6°9S 0Z°4%9 0%991 98°8 00¢2 Yo 'l
LLO®0T -~ | Oy910T cez961 69°9¢6 08°¢e9 06481 s8°¢g 00¢2
800°TT - | 6LL50T $09961 1e°9¢ 6€e°€9 oL8y1 €8°8 0012
T1€0°21 - | OTTOTT | 056961 | L6°Ss | 96°29 | O66€T | T8°8 | 00oz| [ =0 o
H9T°ET = | esyHIT 7Ll2L61 19°68 16°29 OT1EeT 6L°8 0061
92%°y1 - | 228811 06s5L61 62°sS 40°29 Ogeet 9L°8 0081 No d'L
6€8°6T ~ | 902el1 %06L61 98° %G %6°19 09€11 €L°8 00L1
g2H°LT - | 866L21 902861 (L A4 14 10°19 064901 69°8 0091
8e2°61 - | Te0l¢el 96%861 404§ S%°09 0296 v9°8 0061 ‘ad9/ W Wy
G0e®T12 = | 99%9¢el 08L861 09°¢es S8°6¢S o9L8 66°8 00491
G69°€2 —| ve60%1 %0661 [ &4 3 22°6% 0064 26°8 001 Yo -d's
L8h*92 = | 22961 20€661 L9°2s %6°89 060L [ A4} 002t
68L°62 —| 1066%1 225661 L1%2¢ 18°LS 0129 LE®8 0011
9GL°EE ~| wwuwsl | weL66T | €9°1s | 10°Ls | Oges tz*g | 000t| [gormwo P
609°8e - | €868S1 %26661 60°1¢ S1°9¢ 096% %1°8 006
8L9°9Y ~| 0eGEIT 060002 ¢s°0s 0Z°ss osLe 86°L 008 Mo dg
16%°26 ~| €11891 222002 26°6% [ & 11 2962 08°L 00L
21629 - | woL2LT 862002 2e°6Y L6°2% 2612 66°L 009
906°LL ~| LOELLT | L0€00Z | TL®8y | O9°Ts | suwl 9€°L | 00g I -
06£°66 —| ¥68181 812002 61°8% 66°6% ozL S1°L 00%
LeBSET-] LH%981 %0600¢ 16°Ly S6°LY [A 00°L 00¢ Yo )
LEL®9ET~| 2€6981 000002 16°LYy 16°Ly 0 00°L 86¢
d o o " o o o o *
2oy [, M| M| M | MUK | et T3 | v Te L Y ®O/WO  960°3EHE o)
od VASHMNI 338d|  GH V LVIH AOuIN3 33ud L siME L q o
3IVIS 3ONIU343W WOUJ NOLLV WO o - o oM 2 ¢ swas - 220°%2 o
+,000¢ 03 862 WOdJ 33Tudeap PITOS u&u—OHMO.H SYD OIWOLVIA TVAAX

pue ¢

J

oV ..mmq 3ur48TNOTB) JI0J 9383 IIUIXTY

23

NOFHVD

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer B2 oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

70

99n°e - | 06GLY 090¢61 g6°2L 6€°G8 0049LE L°91 000¢ wy =3
066°¢e - | gZw2s 01se6l 16°2L 68°%8 0eb6se oLyl 0062
eLy®y - | 02€lS 096€61 g0°*eL 8E°v8 0949v¢e 89°491 0082 Yo =21
9€0°s - | 82229 029461 €9°1L [1:28%°] 000t¢e 99°%1 ooLe
Z99°G =~ | 821L9 0784961 LT1°TL 62°¢8 0esle s9°91 0092
562°9 - | ozozL 0L2661 oLe0L 2L*z8 0L00¢ €9°91 0062 ‘N49/ VD v
600°L - | 0869L 099661 12°0L 21°es 00982 09°%1 00%2
L8L°L - | LG6T18 090961 0L%69 0s°18 ov1Le 86°91 00¢2 Yo d'L
2¢9°8 - | 66898 S6%961 81°69 s8°08 06942 [ 124 AS 0022
4#96°6 - | %0616 198961 %9°89 81°08 (L ¥4 T4 B4 X 0012
685°0T - | 00696 | 0zzL6T | 80°89 | Lw*6L | 08i2z | 8wl | 000Z| [waor-wo Wy
22L°11 - | 126101 986Lo1 06°L9 eL°8L Owere Moyl 0061
686°21 = | 986901 0%76L61 06°99 s6°LL 00661 6e°w1 008t Yo L
eOn°yT - | Ge0211 942861 82°99 el°LL 09481 eyl 0oLt
%66°6T - | OOTLTIT $09861 ¢9°%9 92°9L 0e0LT Le*yt 0091
608°LT - | 622221 | 926861 | %6°%9 | we*sL | OT9sT | 0z*w1 | 0OgT P Wy
9L8°6T - | 91elel 022661 L 744 1') LE®YL O61v1 T1°%1 0041
LL2%2eZ - | v0s2el 906661 6%°€9 2e*el o6L2t 00°%1 00e1 Yo d's
%L0°62 - | 899LET 89L661 2L%29 12°2L 06€TT L8°¢€1 0021t
8Le®8C ~ | 2¢82Y1 8L6661 16°19 10°1L 01001 2L%el 0011
66£°2¢ - | 1608%1 181002 90°19 1L°69 0698 €G6°€ET1 0001 ‘A49/ "IV LT/
Gee°Le - | 982¢€S1 96€£00¢ LT°09 62°89 ot1eL Te*el 006
€CE®Ey - | B6%8ST 06%00¢2 L2°6S %L°99 0865 €0°¢l 008 %o ‘d'g
ceT®TS = | €9L€91 065002 2e°8s €0°§9 0oLy 69°2t 00L
6LS°T19 - | €€0691 119002 Ge*ls 0t1°€e9 t4 413 Leezt 009
981°9L - | L82%LT 295002 Zn°9s 16°09 6922 LLe 1t 00g %49/ V3 vy
160°86 = | 9TS6LT 8%€002 09°gg SE*8S 1011 LI°TT 00%
8Y6°HeET- | LLI9YBT £0000¢2 81°6¢ L ZAL1] 61 [ A4} ¢ 00¢ %o dn
L9n®GET- | 2LLH8BT 000002 81°gs 81°6S 0 I%°0T1 862
.x o 840 /WD ‘ado/ > ‘Ad0 /030D | ‘AdD/03Q/ VD ‘ado /w3 | mdo /o0 WD Yo ‘d9/vd ¢ =CHE Y 00)
201 ' ' NOLLONNJ AdOUINZ INIINOD LV3H | ALIDVAVD LVaH ™ws‘2
prmel ST e 5 | MWW |5 [ smts gg
31VIS SONIUITY WOUI NOLLVWE0S el B £€0°9¢
*,000¢ 03 862 woxJ @3Tydeap PTTOS nn—v—OHwO.H SYD OIWOLVIML TviadI

pue :mhq .m:q BuT3BINOTE) I0J 33¥IS @dUIIFEY

%

NOgUVO

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



71

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

6£°62 15°L€ 0LEYZ 00°8 000€ my =3
21°62 vZeoLE 0Ls€2 00°sg 0062
£8°82 96°9¢ oLLze 00°8 0082 Yo =21
%6°82 L9°9€ 0L612 00°8 0oLz
228z 9€°9€ 0L1T2 00°8 0092
16°L2 G0°9¢ 0LEOZ 00°8 0052 I Wy
Ls°L2 ZLese 0L561 00°8 00%¢
2oLz 8E°SE 0LL8T 00°8 00€2 ' a1
18°92 €0°GE 0L6LT 00°8 0022
6%°92 99° ¢ 0LTLT 00°8 0012
60°92 LZeve 0LEST 00°8 0002 %49/ (oog) Wy
1L9°62 98°¢e 0L6ST 00°8 0061 -
2e®se Znce oLLYT 00°8g 0081 Yo L20°T a1
9L "2 L6°2€ 0L6€T 00°8g 00LT
Gz ne 8Yv°2¢ 0LTET 00°g 0091
2Leee 96°1€ oLeZT 00°s8 0061 . .
¢1°¢z | twete | ozstt | 00°s | oowt naorm "v
vge22 28°0¢€ 0LL0T 00°sg 00€T Yo d%
86°12 81°0€ 0,66 00°8 0021
s1°12 89°62 0L16 00°8 0011
25%02 %€ °92 228S 0L°6 0001 P 000°SL  *wo
€6°61 LIALTA L8y 0€°6 006
2€°61 L2°92 296€ 06°8 008 * 002 a9
0L°8T 11°€2 260¢ 0s°8 00L
90°81 £8°12 2922 ot°s 009
GheLT 6€°02 2Lyt oLeL 005 . ¢
Z6°9T | zLest |zt oc*L | 00w wdo/ W (002°2) MV
%9°91 89°91 21 06°9 00€ Y LLO‘T  gw
%9°91 %9°91 0 68°9 862

‘5 Meon [, MO | More | wamiosgwo | wioseau | MOLTR, | A i w0/ 2VLIT -G

od VAOYNG 33¥d| GH VLVIH Aouana 3aws 1 [T T 2 4 .
r TR o H—eH o 1 swvio eT°0%T  =»

3JLVLS IONIYIIIY WO¥J NOILYWNOS

*,000¢ 03 ,LL0T WOIF PINDTT ¢ ,LL0T 03 ,L20T

woxg II PYTOS ‘,.20T 03 ,862 WoxJ I PTTOS

JLVLS FONTUALTY

30

WATYID

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

72

oLeZY G9°€S 6692€ 81°9 000¢€ ny =%
8E*ZY "negs 6802€ 20°9 0062 . —ay
00°Z4 92°¢s 16%1€ 98°¢ 0082 o
65°1¥ £€0°€s 1160€ €L°S 0oLe
1143 87 18°26 SHEOE 09°g 0092
89°04% 65°2S 06162 6%°s 0052 W49/ v
61°04 Le°2S 99262 8€°S 00492
99°6¢ %1°26 21L8e 62°¢ 00€2 Yo L
01°6¢ 16°1s L8182 2z°s 0022
0g°ge L9°1s 899LE G1°¢ 0012
G8°LE Zv°1s 961L2 01°s 0002 n49/°I3 Wy
n1°LE 9T°1s 89992 90°¢ 0061 . a1
9€°9¢ 88°0¢ €E9192 €0°g 0081 °
25°6¢ 09°0¢ 19962 10°g 0oLt
8G°%E 62°06 162 66°% 0091 .
GGoEE L6°6% 9992 86°% 0051 N49/°TVD LAY
6€°2¢ £9°6% SH1n2 L6°%Y 0091 -
L0°TE 92°6% LY9€2 L6°% 00€1 %
1L6°62 98°8Y 0g1€2 L6%Y 0021
v8°L2 Ev°8Y %6922 L6°%% 0011 -
18°62 96°LY L5122 L6°% 0001 49/ V2 08 ‘ST bl
2902 92°0¢ %805 09°L 006 -
96°€2 9€°62 9ZEY 09°L 008 Y 956
IYALxA vE°82 #96€ 09°L 0oL
0g°22 L1eLe %082 09°L 009 .
oL*1z |sLesz | wwoz 09°L | 00g 49/ 015
88°02 60°%e %821 09°L 004 . -
L1°02 12°02 vl wsoL 00€ o g8°T0¢
91°02 91°02 0 0s°L 862
d o ‘AdD /YD ‘AdO/ WD A0 /°OIV/ WD | “AdD/ DIV TV ‘M40 /¥ ‘A4 /030 VD ‘N9 =Cn Stz
P crmanm| Snvi | gt | | BT | S | | M pgger T
RS- o oH—oH el 1 swvuo ~9
31V1S 3ONI¥IITY NO¥J NOILYWNOS = 16°2¢T
*,000¢ 03 ,8S6 WOIJ €8P OTWOIBUOW TBIPI *,8S6 ALYLS FONTUILAY
03 ,8°T0¢ woxJ PINbTT ¢ g°T0S 03 ,862 WOIJ DPITOS 80 WNISHD

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



73

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

0 0 0 86°8v | $9°€s | 2ol | 81°9 | 000¢ -~ Y
0] 1] ] 28°8% LA AS 1 GIvel c0°9 0062
(4] 0 0 L9°8Y ©2°€S 12821 98°¢ 0082 Yo =2
0 o b Oc*gn | €0°¢s | Twzel | €L°s | ooLz
0 0 0 2e*8y Ts°2s GLITT 09°¢ 0092
0 0 0 cl*un | 66°25 | 0z1t1 | 6v°s | 0062| [wss/wwo "y
4] 0 0 L6°LY Le®*es 9L60T 8e®s 00%2
0 0 0 gL*Ly | wi*zs | zwoor | 6z°c | oogz " .
0 W [4) 69°LYy 16°1¢ L166 22°s 0022
0 (V] 6e°Ly L9°1s 8668 [ 441 0012
0 0 0 81°Ly | Zv°1s | 98%8 0t°s | 0002| [wsesmwo .
0 0 0 L6°9% 9T°1¢ 8L6L 90°g 0061
0 0 0 eL*9Y 88°0¢ €LYl €0°g 0081 Yo d’l
0] 0 (V] 0G°9% 09°0¢ 1L69 10°¢ 00LT
(o] 1) 0 G2°9Y 62°0§ 1L9%9 66°Y 0091
0 0 0 66°G7 | L6°6% | €166 86°% | 00ST| [io s "o
Q 0 V] ZL*GY €£9°6% SL%S L6°% [oJe] 2 ¢
V] [}] 0 LA Ad S ) 9Z2°*6% LL6Y L6y 00e1 ) ds
0 0 0 €1°cy | 98°ay | Oguy L6y | 0021 °
0 0 0 18°9% [A A1 786¢ L6°Y 0011
Y] 0 0 8y °hy 96°LYy L8YE L6°% 0001 049/ VD Wy
Le® -] €211 9L691 1T1%hY [} 066¢ L6%Y 006
LLL® -1 L98¢ 6€891 LIA4 % 989y €692 L6%Y 008 Yo d'a
09T ~| H%19% 20TLT [XA4% ] -3 1 9661 L6%Y 00L
Lee*e -| 9199 99¢LT 26°2% [4 AL} 0061 L6°Y 009
219%e -~| %928 629L1 16°2% 16°9Y €001 L6®Y 00¢ ‘A49/ V) wyy
666°6 -] 89101 268L1 y1°2Y (L AR 906 L6%Y 00%
Zn8°8 -—| Letel 69981 %6°1Y L6°TY 6 L6%Y 00¢ Yo d'w
G26°8 =-| 9LI121 0,981 96°14 76°1% 0 L6%Y 862
“lan |, e e [ | | s, \nypin | g | [ em o8RG
o 4 s1'essz 1 d
S - .
FIVIS 3ONIUIIIN WOUS NOILYWHOI U0 e~ ¢ M-k 2 ¢ swvao Tereel ™

*,000¢ 03 ,8G6 WOXJ 88D OTWO3BUOW TBIPI *,8S6
03 ,8°TOg WoxJ PTNbIT ¢, 8°T0¢ 03 862 WOIF PTTOS
aumOHwo.H pue .m&d ‘OHV BuT3eINOTR) J0J 93838 S0USJILJAY

SVD OIWOLVNOW 'TvEQI

80

WAISIO

¥00U2'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

74

ny =4
860°2 - | 0eIn1 69211 = | 2g%°sL 10°¢8 16el1 €8°6 0061 Yo =33
ZH6°T =~ | 22l 9921l = | 16°%L veels 41901 LL®6 0041
A49/ 7D v
L08°1T =~ | 6%L01 12211 - | 9€°YL Z9°1s8 £EvH6 1L°6 00¢e1
X ‘d'L
8v9°1 -] 2506 #0211 6L°€EL %8°08 9948 59°6 0021 :
€9v°T - | 69€L 18111 61°¢L 00°0¢ L6%L 65°6 0011 449/ V) Wy
v92°Tl - | 2596 8eTTT G6%2L 60°6L 9969 €6°6 0001 e d’L
SIG°T - | 1929 %6022 88°1L 60°8L 26665 g%°6 006
“A49/ 7D WY
€61°2 - | L208 Lez9ee LI°TL L6°9L SH9% Z%°6 008
Yo ‘d's
680°e - | 2886 ot2ee ev°oL 2LeSL 80LE 9€°6 0oL
T1e®y - | 9e811 008¢2 G9°69 8Z°vL 8LLe 0e*6 009 ‘A49/ V) LM
990°9 - | #L8¢€1 v6€%2 06°89 09°zL 2681 %2°6 00¢g o ‘d'e
oLL*8 - | 06091 %6642 12°89 96°0L 2¢e6 81°6 004
N ‘N49/7IVI "WV
6ge’el - | 2LeBT 61992 98°L9 16°L9 LT 11°6 00¢
Yo Ch
006°eT - | L1981 0€992 98°L9 98°L9 0 11°6 862
¢« o N0 /D AdO/° WD W40 /03Q/ WO | “Ad0/0IVIWO ‘AdO /¥ ‘MO /0O o ‘Ad9/VD e =)
i 9 ) ] NOILONNS AdOULNI ANILNOD LVAH | ALIDVAVO LVAM Lo o Se9°e
hd VASYRG 3383 M V LVIH Aoudna 33v4 nm za&o: w: uu N avis a9
3LVLS IINIFYIAIY WONd NOILYWNOS ( Hol™ 28°592

*,000€ 03 856 WOIJ SV) OTWOIBUON TBIPI ,8S6
03 ,8°TOE¢ WOIJ PTNDTT f,8°TOS 03 ,862 WOXF PTTOS
.&mo._"uoq pue .mhq .m:q BUT3BINOTR) J0J 9383S 9d2UdIdFIYU

SVYD OIWOLVIA TvadI
WNISAD

NQO

¥00UD'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :©jed uoIed|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



75

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

£€9°69 OL*EL 9teh2 0€°6 000€ iy T°9L =2,
GE*SO | wwegL L8YEZ 82°6 0062 .
L0°69 |zteeL |o9szz |iz*s | oosz Yo LLL A

LL*99 8L*2L €e9t1e 92°6 00L2
LY°v9 €yl 802,02 62°6 0092

91°4%9 L0°2ZL 98161 €2°6 0062 K49/ VD wv
G8°€9 OoL°1L 29881 22°%6 00%2
06°¢€9 oe*1L T96L1 02°6 00¢2 Mo d'L

LT1°€9 06°0L 120L1 61°6 0022

18°29 Lv°0L 20191 L6 0012

€v°29 20°0L 98161 91°6 0002 ‘A49/ V9 v
©0°29 $6°69 oLyt v1°6 0061
¥9°19 90°69 86eect €1°6 0081 Yo L

2219 *5°89 I3 AZAS 11°6 00L1
8L°09 66°L9 9es1l 016 0091

2€°09 o°L9 82901 80°6 0061 "N49/ VD Wy
£8°66 LL*99 12L6 90%6 0041
2€°66 01°99 9tes ©0°6 00€1 Yo as
6L°8S 8E°S9 €16L 20%6 0021
€2°86 09°%9 €10L 66°8 0011 -
€9°LS vL°€9 SIT9 96°8 0001 Ndo/ VD *BLB Yy
00°Ls 08°29 0zzs 26°8 006
€96 SL°19 1€y 88°8 008 Y 0T°6€2  av
$9°6¢ L5°09 9vve 28°8 00L
%6°96 12°66 1962 wi*g 009
92°46 €9°LS 8691 29°s8 00¢g 449/ *TES‘T™v
29°¢€s €L°6S s¥8 99°8 004 .
R P N S s T -
0
o 007 , Mo Mo ”m.w_\“.muu!u“\uﬁu nioroaewy | ado o | ad9 /oD u:.:x- w9/ F6T2 =G ")
31VI1S uuz“.w“m& :Dc“u““ ._.<“o<uh<m= Hod)" ._o.m n...tozl.": nu t s *.ﬁm ] Oh i

. ALVIS FONTUALAY
*,0008 03 962 WOIJ S8 OTWOIBTQ TEPI 2tp  ANTWOTHO

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :2jeQ Uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

76

CHLORINE

6L6° O%Hel - | 06L0¢ G6°9% 29°*1¢ L2091 €0°g 000¢ iy =3
206° 9L6TT - | 21L0E 6L°9% SH°1s €26¢e1 40°¢ 0062
0zg* 91601 - | 2L90¢ €9°9% L2°1s 610¢eT 90°g 008¢ No =3y
TeL® 2e06 - | 1€90¢€ 99°9h 60°16 %1621 S0°s ooLe
LED® 8LslL - | 0660€ 62°9% 06°0¢s 60021 s0°s 009¢
€€s® €019 =~ | L%G60¢E 01°9% oL*0¢ %0611 90°¢ 006¢ ‘N49/ VI Wy
L4 M LG9y - | £060¢€ 26°6Y 06°0g 86601 LO*S 00#e
€0e° 261€ - | LSY0¢E 2L®°GY 82°0¢ 16%01 LO®S 00¢e2 Mo d'L
2LT® 2eELT = | 0T%»O0¢ €6°6h 90°0¢ €866 go0°g 00¢2¢
920° Ls2 - | 19¢0¢ 1e°sy 28°6% SLY6 60°¢ 0012
15 & - 0611 01¢0¢ 60°GY LG*6Y 6968 0t1°s 0002 ud9/ V9 Wy
40¢€° - 10692 L620¢ L8°%Y T1e°6Y 7648 11°s 0061
86%° = | 901¥ 4$020¢ 29°9% £0°6Y ev6L 21°s 0081 Yo d'L
eTL® - | 8%66% L910¢ Le®hY HL°8Y OewL %1°s 00L1
€G66° - | #869 8800¢ 1%y [ 241 S169 91°s 0091
622°T - | 1948 9200¢ |€g°€v | 60°8% | 86€9 L1°s | 00ST | [z "o
Iv6°l = | 1L86 19662 vGo%¢h YL®LY 0885 0eg°s 0041
006°T =~ | €0€TT £68672 [ XAd %4 sg*LY 65€S 22°*s 00¢e1 Yo ‘d's
61e®2 - |eeLel 12862 06°2% €6 °9% 9e 8y [TAL 002t
2182 - | LSIvl LAZN Y4 9gg°2h Ln°9% 60¢y 82°¢ 0011
100°€ - | v95sT | w9962 | 61°2% | L6°Gw | O8LE 1€°6 | 000T | [rmrws s
121°% - | OL6YT 64662 18°1% iv°6y Lhie GE®S 006
610°s =~ |wLe8T | 98v6e | 6€°Tw | iL°ww | 0wl 6€°s | 008 " 48
891°9 == | 96461 88£.6¢ 96°0% S0°Hy 6912 t4 A4 00L
”69°L - |e2112 £3262 16°0% 12°¢% 6291 VA AR 009
428°6 = | vLyee YL16¢ 90°0% czeen 1801 LA AL 00¢ . uyy
900°eT - | €08e2 65062 99°6¢ 10° 1y 0%s Le®S 00%
682°81 ~ | 86062 v968¢ 9n°6¢ 6%7°6¢ 0ot 22°s 00¢ Yo dW
SIH°*8T - | 221se 2%68¢ (L Ad 1% ov°6¢e V] 22°s 862
aMogr |, Mo | Mo | mepioagive | wseioiaie | woswo | osmee | w9/ 66¥ T =Qn g
bd VAONBNI 33Wd| M V LVIH AouaNa 33w4 N s o . FaLadanaL .
31VIS 35NIU3 34 WOU NOILVWEOS (T el s Mol .u ¢ s LS¥°SE e
*,000¢ 03 ,862 woxy se8h OTWO3BId TE®SPI :mvmo._”wo.u SYD OIWOLVNOW TvAdI

pue :mhq ‘SHV BUT3BINOTB) JOJ 9383S ddUSIIIAY

0

INIHOTHO

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



THERMODYNAMIC PROPERTIES OF THE ELEMENTS

G1°L1 6°€S 06€0TT [ Ge°*L 000¢€ iy -
£0°91 80°G¢ 0Le9e 0L%6 0062 d
L6t wLowe 00¢62 oL*6 0082 Yo —ay
8E°GST 6E°H2 ocene oL*6 00L2
9GS T 2042 09€€2 oL%6 0092
69°%1 n9°¢2 06€22 0L*6 0052 .
LESNT 6ze€e 0Zv12 0L*6 0042 49/ LY
70°e 1 eg°2e 06902 0L®6 00e2 . a1
GS°El 0ye22 08761 0L°6 0022 °
81°%1 4z *0¢ Oggnl L9°0T [ o012
gl wL°61 | 008el g»*01 | 0002 - (osg)
eweel | 1261 |oOzzer | ercor |ooer| (M L
niv¢l L9°81 09L11T $6°6 0081 %o cT1‘2 a1
9LeTT 0T*81 08401 1L°6 ooLt
6E°11 26°L1 0286 Lv*6 0091
00°1L1 091 Oygdy eZ2°6 0061 - .
09°01 62°91 oLsL 66°8 0041 A49/7¥3 Hv
61°01 €9°G1 080L sL°g 00€1 " a5
9L%6 56°41 0€29 TAX"] 0021
££°6 nZent 01%s "6°L 0011
9yg°y 05°¢1 oY9Yy w6 L 00071 ] o9c’es
ovegy eLezt 006€ L1°L 006 A49/7V Hv
06°L 16°11 otee 28°9 008 . ST6°2 g
(\EANE o°11 Vel v9°Y 0oL _ °
88°9 66°6 oLst 859 009
9¢°9 08°8 ozet o%*9 00¢ - ¢ -
£6°9 veL 66 80°9Y 00% M49/7IVD ooe’s LAY
oL*s €EL*S ot L§°S 00€ . AUTZ .y
oL*s oL*s 0 96°¢ 862 °
4@ o Ad0/°7vD A40/°77D 849 /030D | M9/ 030 WD 440 /WD | "AdD /03O 3 ‘4977 CLE gy sty
b | 207 ] ] NOILONNS AdOULNI AN3ILNOD LY3H ALIOVAYD LVIH o o
o VAUINI 3| M V AVIH Aou3N3 3384 1 stee 1 4 I T10°2S
31V1S IONIYIITY WO¥d NOILLYWNOLS H=od)™ $ H=oH 2 : swvEo ~o
*,000¢ 03 ,GT62 WOIJ 88D OTWOIBUOW TBIPIL ‘.ST62 03 ,9LT2 woxJ ALVLS FONIHIITH
PINbTT €,9.T2 03 ,¢TT2 woxg II PTTOS ‘,£TT2 03 862 WOXF I PTIOS 0 WNIWOYHO

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

78

0 0 0 18°8Y ”6°€5 %6e6 1 Se°L 000¢ "y s,
ZE0® 12w G6ecd | %9°8% | 69°¢6 99941 ZZ°L 0062
9gz° 062¢ 059¢8 9v°gy 996 | 0G6ET 60°L 0082 Y =3y
86%° 8519 B16€8 | 62°8% | 61°€S gnZel Ghe9 | 0oLz
65L°® €06 00z%8 | o1°8% | €6°2¢ 09521 08°9 | 009¢
990°1 Lvoll Lovvy 16°LY 99°2¢ L88TI 69*9 | 0oge U, o
2se°t 06841 018%8 | £L°LY ov°*zs 0€zT1 6v°9 | oowe
889° 1 2LLLt 6166 | 25°LY Z1°zs | 68501 ge*y | 00€2 % -
§50°2 %6902 | vevs8 | ge*Lv | ¢g°1g %966 L1°9 | ooz2
L2 SGLe2 90568 1ieLn 96°15 96€6 00°9 | oote
6£6°2 %0662 %9668 68°9% | Lz°1s | wois vgeg 0002 oy ”
9gHeE %600¢ L1%06 89°9Yy 86°06 L818 69°6 0061 W49/7T¥2 v
8€0°Y 992¢€ 99806 | #v°9v L9°06 9Z9L wGeg 0081 " a1
989°% 96n9¢ 862To | 0¢°9% | 9¢°0g 8LOL e 00L1
12Zn°s 0696€ ¢zlto | 96°sn | wov0g Zn69 oe°s 0091
092°9 L962% | Le126 | 69°Gw oL*6% | L109 02°s 0061 P "o
eeeL Tyeyw 1£$20 Z9osy 9E°6Y 10s% 21°s 001
9eE*8 £856% Zloco | 21°s% | 96° 4w 2669 90°¢ 00€ 1 " as
6€9°6 62626 LS2€b £8°0Y 9gegn | L8yw 20°g 00z1
88T°T1 60€95 LLGEL | 0G°H% Z1°sy | Leee 00°s 00TT
890°€ 1 86966 898€6 L1°%% so°Ly | sewe 86°% | 0001 o p
Te€°ST 0E1E9 | 06096 18°€% ET°Ly | 0662 L6°% | 006
061°81 6L599 £82%6 | ev°cw 9509y | geme L6°% | oos " e
"L8°12 L500L 994946 £0°¢y 88°G% 9661 L6°% | 0oL
S6L°92 85GEL 0£9%6 19°2% 1ty | oost L6°% | 009
S69°€E €80LL | €8Lv6 | 0z°z» | 0zesv | €001 L6°% | o00g -
190° 44 9€908 | 21696 %81y ot°gY 906 L6°% 00% A49/7W2 e
Le* Ty L1298 | 666%6 | w9*1v | L9°1v |6 L6°% 00¢ " -
%8L°1y - | v8zv8 00046 v9°tn | w9°1v | o 16° 862
PRI Wl Bl ol R e M Bt B T B e
bt VASUR@ 23ud]| M V LVIH Aowana 334 1 e 1 N eunaenal 10°25
FIVIS SoN3UII3 WOUd NOLLVWHO T S ¢ A > t sTve "

*,000¢ 03 ,GT62 WOIJ SBD OTWOIBUON T89PI ‘,GT62 O3 ,9LT2 WOIJ
PINDTT ‘,9LT2 03 ,£TT2 WOX3 II PFIOS ‘,STT2 03 862 WOIJ I PTTOS
103°"307 pue ‘dav “Iuv BurreTnoTE) 05 93w3s eousasjey

SYD OIWOLVNOW ‘TVadI

a0

WNIWOYHO

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



79

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

COBALY

L0°6T [%0°8Z [0169Z [0€®8 | 000€ iy -
LL*81 oL*Le 08092 og*s 0062
9v°81 Ly*Le 062682 (]2 °] 0082 Mo =21
€18l L1°Le (/T4 4 14 oe*s 00.L2
Soeil |cecos |ooiss |ofes |oo0cs
v . .
90°L1 |61°9z |og6tz |oe*s | oowz /M c0gT b4
L9°9T  |#8°sz  [00T1Z [0€°8 | 00€Z % egggfl Wi
92°91 VA AL T4 0,202 og*s 0022
€8°61 80°Ge 09461 oe°’s 0012
8E°G1 89°42 01981 o8 0002 /W +09 Wy
06°%1 [ TAd 24 08LLT oge*s 0061
6e°%1 0g*ge 06691 oe*s8 0081 Yo s02L dL
€6°€1 2eze1e 00%21 09°6 0oLt
69°¢el %9°02 octwu “o”o WﬂOq
%0°€e1 20°02 08401 9°6 St . s
96°z1 |9e*6T |0zs6 09°6 | 00%1 i v
g0°2t g8e 8l 0618 0Gg°11 00€e1 Yo d's
09°11 06°LT 060L 06°0T 0021t
60°T11 29°91 0609 99°6 0011
86°01 9L°61 091s 06°8 0001 U4/ Q0% 16 Wy
90°0T1 "8°9%1 s0ey 0z*s 006
€6°6 16°¢1 (2§12 G9°L 008 Yo +0gT'S 48
L6°8 9821 otLe se’L 00L
1v°8 et 0861 L1°L 009
88°L 79°01 ODN.H 08°9 OOm K49/ VD ogwaﬂ “wv
t4 Ad L6°8 €29 SE*9 00y
8I°L 12°L ot 06°s | 00¢ % egoL T o
sT°L 8I°L 0 68°¢ 862
L ‘449 /D LTIV ) ‘Ad0 /030/° WD | ‘Ad0/ D3/ WD ‘M40 /1D “AdO /DI WD Yo ‘Nd9/V . e =CuE "%
201 ) ) NOILONN 4 AdO¥LINI ANILNOD LV3H | ALIDVAYD LVAH Loy oo 2 A0S
bd VAOURG 30| H V LVIH AouIN3 33u4 L stz L )
JLVIS SONI¥ITH WOUJ NOLLYWHOd T el “ Aol > t SV ¥6°8S 0
*,000¢ 03 ,89LT woxJ PINDTT ¢ 89LT 03 ,02L ALVLS FONTUTAAY
wox II PTTOS ¢,02L 03 862 WoxJ I PTTIOS o) hAgh - (o1o)

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

80

COBALT

[ £ - | 00¢ew 09916 1s°1s 91°LS 0L691 L2°9 000¢ v =
[ 154 - | T12L 29816 Ze*ls §6°9S Zwe9l 82°9 0062
16L® - | 9¢101 %9026 ¢l*1s €eL®9S #1Ls1 82°9 0082 Mo =33
860°1T - | 6L0€el 99226 26°0¢ 0s°9¢ 98061 62°9 ooLe
y9e®*l - | 00091 99426 0L®°0s 92°9¢% 96991 0e°*9 0092
L69°T - | 59681 |s99z6 |8%°0¢ | 10°9s |szser |[ze*9 | ooge I v
€66°T - | 96812 £9826 L2°0¢ 9L°G6S e61el €c*9 [s]o] 24
29¢e® - | Y98%2 650¢€6 €0°0s 6%°9S 66621 7€°9 0oee Yo d'L
7w9L®*C - | Le8Le 662¢€6 6L°6% 12°6% S92611 Ge®9 0022
g02°%c - | 9080¢ 69%%¢€6 7G°6% 16°%S 68211 9t°*9 0012
€69°¢ - | 208¢eE Z99¢6 82°6% 09°4%¢ 26901 LE®9 0002 449/ Wy
2e2®y - | 96L9¢ 7¢8¢€6 00°6% L2*HS #1001 8€°*9 0061
1e8°Hh - | 26L6¢ 920%6 eL*8Y €6°€S 9LED 6€£°9 0081 Yo d'L
226°Ss - | 656¢2% LEBLG [ Ad ‘) 96°¢S LELs 6€°9 0oLt
11e®9 = | 1T129% 649286 11°8% L1%es 6608 8e°*9 0091
80Z°L - | TLY6Y 18686 6L°LY 9L*26% 19%L ge*9 0061 449/ V2 Wy
9¢2°®°8 -~ | 09L2¢ %0686 SHoLY 2€e°®2s 7289 9¢e°9 0041
62%°6 =~ | L809S 86566 60°LYy s8°1¢S 8819 Ge®9 00et Yo d's
628°01 - | LG%6S 690001 2L°9Y eE°1S (111 €€e’9 Q021
L89°21 - | 97829 €E®00T 2e°9Y 6L°0S €Z6% 1€e°9 0011
L8v°»T - | €8299 | €€L0OT | 06°Gy | 61°0s | €624 62°9 | 000T| [wsrm P
Se6°91 ~ | 8EL69 696001 99°GYy €9°6"% 999¢ L2*9 006
S00°02 - | w2z2el 821101 00°G6Y 6L°8Y 8€0¢ 92°9 008 Yo d'g
966°€2 - | 6TL9L €0eT101 29°hYy 96°LY [ & X4 %2°9 o0oL
822°62 - | LeeO8 117101 20°9% o0° LY 16L1 61°9 009
129°9¢ - | LLLe8 L6%101 €5°€n 88°GH LLTT g80°9 00¢ ‘Ad9/ D -y
9TIL®LY - | 62¢€L8 LSST0T ot°ew (124 A 08¢ 98°g 00%
812°99 - | 06806 009101 88°2% 16°2% 01 16°¢s 00¢ %o dW
91L9°99 - | 65606 009101 882" g88°2Zy 0 06°s 862
d ot ™ » o .. os . . . .. . . .
o L S | | | [ [ e
31V1S 3NIH3435 WU NOILYWEOS Ea o oMol 2 ‘ SwvHd ¥*es P
. [} 4
0000¢ 03 _,89LT woxJ PINbTT ¢ _g9.T 03 .oﬁoﬂo& SVD DIWOLVNOW TVEQI
II PTTOS ‘,02L 03 862 WOXJ I PITOS ¢4y “BoT

pue uohq s.woma Butr3eTnOTe) J0J 9383S IdusIdJay

)

LTIVE0D

00U9'8T00-956T-8d/TC0T 0T -

Iop | 9G6T ‘T Arenuer 8leq UoIRd1gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



81

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

SL°61 e ls 06046 10°9 000¢ ny =24
99°81 9Z°1s 006%6 68°¢ 0062
00°*s81 67°62 08602 05°*L 0082 Yo =21
2L*Lt 12°62 0g202 oG L 00LZ
LAAFA €692 084961 0G°*L 0092
S1°L1 4942 0eL81 0s°* L 0062 K49/ TV Wy
%8°91 (124 T4 086L1 0G°L 00%e
26°91 10°%2 0ezll 0s°L 00¢e2 Yo 'L
61°91 89°¢2 08%9t 0s°L 0022
48°61 gevee 0gL61 0G°*L 0012
L9*el 9622 086%1 06°*L 0002 ‘A49/ TV ny
0T°s1 86°*22 0e2n1 06° L 0061
69°91 L1122 ogHel og*L 0081 Ao L
9291 %L°12 oglLet 0s8°L 00LT
18°€1 62°1¢2 08611 0G° L 0091
ge®el 18°0¢2 0e211l 06°* L 0061 ‘A49/ VI v
18°21 62°0¢2 08401 0G°*L 00%1
9e*21 LA AFA S199 Q€L 00€e1 Yo s
96°11 L8°9T 4686 12°L 0021
7611 G291 0616 90° L 0011
60°11 86°S1 064vYy 16°9 0001 ‘A49/ VD 008°2L \v
49°01 98°H1 008t 9L%9 006
91°01 LO*%1 (o3 7 19°9 008 Yo P e
99°6 0Z*€T | ogwz 9%*9 | ooL Ss8°2
S1°*6 ezt 11 2:0¢ 1€°9 009
49°8 L0°1T1 s12t 91°9 00g ‘N49/ TV 02T¢ v
02°8 0L*6 009 10°9 004 2T’
MOHF 10°8 [0 ¢ s8°¢ 00¢ Yo 95e°T oW
6°L L6°L 0 s8°¢g 862
.x ot 001 , ‘AdD /D _.-_8\...6 .-..u&.wuu.ﬂ.;ﬂo .-;w\uwmu.\.%o .Fz.uxm%ow.._..«w: b..“whmwwmuww. Yo A9/ T ONq 1 n“:l:.:ue:v
od 7 ADYINS 3344 02 7 1V3H ADNINZ 3344 1 stz N d (HUNLVIIINAL "
31V1S 3ONINTIIY Woud NOILYWHOd { Hedl™ o oH=el . . swves ¥s°€9 !

*0000¢ 03 ,S582 WOIJ €8BD OTWO3BUON T8aPI ¢ ,5G82

03 ,9SET woaJ PYNbTT ¢ _9GeT 03 862 WOIXJ PTTOS

HLVIS FONIHILTY
no HIdd0D

¥00UD"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

82

o 0 0 8L°9Y w9 1S 166€1 10°9 000€ "y =3,
0 0 0 €Y°GY 9Z°1% 96¢ec1 68°S 0062
[0) & 4 291 ee6dl 9n°9y €0°1s e1821 8L°S 0082 o =3
02e*® %96¢ ITlel 62°9% 28°0¢ meet L9°S ooLe
8ne*® 1£69 662¢€L 21°9% 19°0¢ 6L9T11 96°¢ 009¢
L6L® 2216 LE6YEL 46°6Y 6€°0¢ L2111 Ly°®s 0062 ‘A49/ VD v
%90°1 68911 q0LeL 9L°Gh L1°0g 68601 8e°S 0042
LITAA 66271 126¢€L 85°¢Y S6°6Y 16001 0g°*s 00€2 %o d'L
9LY°1l 64891 SHYlvL 6€°sY TL°6% 6266 €2°S 00¢2e
L20°¢ T8v61 SsLenl 61°sY LY°6Y s006 LT1®S 0012
£T°e 16022 LT 86°4Y 22°6% 1698 21°s 0002 A9/ Wy
7982 62L%2 168Y%L 9L*YY 96°8% 186L L0°g 0061
e2e®e 8LelLe 960SL (134 24 89y 9LYL %0°¢ 0081 Yo d'L
6G68°¢ 1200¢ eveESL [I24 2 onegYy €L69 20°s 00LT
g9ney AYX4 2666SL G0°Hy 60°8% LYY 00°s 0091
851°S £0%6¢ EY6GL 6L°¢t" LLeLy | €166 86°4 0061 R Wy
8Y6°S 6608¢ 66094 26°¢eY EVeLY SLYS 86°% 0041
988°9 Lso0Y t9%6L %2°¢Y 90° L% 8L6Y L6%Y 00€e1 Yo ‘d's
200°8 8E6EY 9896L €6°2Y 99°9% 189%% L6°Y 002t
22¢°6 9169% 9268641 19°2% e2°9y %86¢ L6°Y 001t
016°0T1 LI66Y L6008 [ TAZ4 ] 9L®GY L8Y¢E L6°Y 0001 449/ -V LMv2
09g°21 LS62S 06208 16°1% €2°6Y 0662 L6°Y 006
662°61 6665S t9%08 %G1y [1°Ad 2] €692 L6%Y 008 Yo d'e
LA Ad DS 0L06%S 9190¢% el®1y g6°eh 9661 L6®Y 00L
Iv9°22 S6 129 65,08 ZL°0Y 22%°¢eY 0061 L6°Y 009
0oes°®8e 89269 88808 1e°0y 1e°2y €001 L6°Y 00s 049/ ¥ "y
8BLe®Le 90489 90018 $6°6¢ (\TAS 4 ] 90¢ L6°Y 00%
enl®es T1L6TL 66018 YL°6¢ LL*°6E 6 L6®Y 00¢ Yo dw
906°2¢ 82912 oot1s 9L°6¢ YL°6¢ 0 L6°Y 862
“lan [, e | e | i | e | LSS | BEER L | TeeT <G
hd VARG 338d| H V LVIH Aouana 23u4 1 sl L D) e
31V1S 3ON3U3434 WOU4 NOILYWH0S T g=di= o Mo ° t swus ¥se9 -

09SST Woxg PINDTT €,9GCT 03 862 WOIJF PTTOS

*,000¢ 03 ,GG82 WOXJ 88D OTWOBUOW TBOPI ‘,G582 03

1 a0 807

pue ‘2av ‘Ipv BurreTnoTed J0F 9je3s ousaegey

SVD OIWOLVNOW IVIAI

no

¥add0d

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



83

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

DYSPROSIUM

12°2¢ 6€°09 09648 00°9 000€ ny =%
y2°1¢ 61°09 096¢8 00°9 0062
12°0¢ 86°69 09¢€8 00°9 0082 Yo =%
11°62 9L°®°6S 09,28 00°9 00L2
€6°L2 €5°6% 09128 00°9 0092
09°L2 y1°9¢ 09¢12 00°g 0062 W49/ v
62°L2 18°6¢ 09602 00°sg 0092
88°92 IS AL 1% 09461 00°*8 00€ee No d'L
16°92 48417 09681 00°8 0022
11°92 SLevE 09181 00°g 0012
89°62 9c*he 09¢Lt 00°g 0002 ‘a49/ v Wy
€2°62 %6°¢€¢ 09691 00°g 0061
9L°42 16°€€E 09L51 00°g 0081 Yo a1
TAL T4 oL°0¢ 06L01 68°8 00L1
L6°¢ee 91°0¢ 1166 L8 0091
85°¢Z 19°62 0506 11X] 00g1 49/ Y
L1°€e 20°62 00¢e 8e°*8 00yt
sLe22 1v*82 oLeL 12°8 00e1 Yo ds
oee*ee oL L2 0969 90°8 002zt
(128 ¢4 90° L2 09LS L8°L 001t
€e°12 2e°92 066v oLeL 0001 #4973 000 ‘09 Wy
98°02 26°62 ozzy €s°L 006
62°02 ¥9°492 08v¢E 9t L 008 % 009°2 a9
sL*6t L9°¢2 06L2 61°L 0oL
81°61 gg°2e 0902 2oL 009
19°81 e°12 0s€l $8°9 00g #49/3 (00T‘%) g
21°81 18°61 oL9 89°9 00y
88°L1 16°Ll 11 15°9 00¢ %Yo CLLCT CL
L8°LT Le°L1 (] 16°9 862

d o N9 /" ‘Ad0/’ 40 /'030/°¥D | ‘Md0/ 030/ WD 40 /WD | “AdD /DI WO % Nd9/-V o =%

A 9091 ) e ] ndos™ “omow_.»w.sﬂn . >u°c.:.u ANJLNOD LV3H | ALIDVAYD LV3H T-Eﬂmtﬂ— 9TT’2

od VASUMI 33WS| o H V LVIH 1 s L d
rrereg- oH—oH o 1 Y49 1G°29T ™9
34V4S IONIFYISIY WONS NOILYWNOS H= o

dLVLS JONIYIITY
A0  WNISOMJSXAA

*,000¢ 03 ,0092 WOl S OTWOIBUON TBIPI ¢,0092
03 ,SLLT wWoxy pINbIT €,CLLT 03 ,862 WOXJ DPITOS

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :©jeQ UoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

84

89°62 L9°19 08€ES6 00°L 000¢
09°82 yZ°19 089%6 00°L 0062

082 28°9¢c 088¢€2 00°g 0082 Ao =321
66°L2Z €s°9¢ 080€2 00°8 ooLe

ny ='d

L9°Le €Z°9¢ 0gzze 00°8 0092

2e’Le 16°s¢ ogv12 00°*8 0062 ‘K49/ "IV Wy
86°92 66°S€ 08902 00°8 00%2
19°92 s2°s¢e 08861 00°8 00€2 Yo d'L

229z 68°v¢e 08061 00°8 002¢

2Z8°s2 25t 082981 00°8 0012

6€°62 €1 ve osvLY 00°8 0002 %49/ Wy
S6°¥2 t7541% 08991 00°8 0061
Ly°92 62°¢€¢€ 08861 00°8 0081 Yo C¥?

01°v2 05°0¢ 06801 z8°s 00LT

L€ L6°62 02001 L9°8 0091

1€°€2 1v°62 0916 25°8 0051 #4973 Wy
06°22 €8°982 otes LE*8 0091
9v°22 12°82 08YL 2z°e 00€1 Yo a5
10°22 9512 0L99 L0°8 oozt
512 18°92 oLes 26°L 0011
¥0°12 2192 080§ LLeL 0001 #3972 (000°0L) Wy
€5°02 1€°62 otey Z9°L 006
L6°61 2v°v2 095¢€ LyeL 008 % (006°2) a8
1v°61 €veee 0zez 2e*L 00L
£8°81 zee2e $602 L1eL 009
92°81 20°12 06¢etl 20°L 00s ‘Nd9/ VD AOOHqﬂv uy gy
sLeLY Lv°61 069 L8°9 00y
8v°Ll 2s°Ll 2 2L*9 00€ % 008°T L
8y°Ll 89°LT 0 L9 862
sz ot 001 , oW o™ wioosawo | adesoaaews | waowo | ws o wSkxo 9w COLT =G )
jod VAOUBMI TFUI| o H V LVIH ABUIND 23ud 1 steez L P . .
JLYLS FONIYISTY WOUS NOILYWIOS Hod™ ¢ oM ou t s Lerist "

*,000¢ 03 ,0062 woaj s8H OTWO3BUON TBODPI ¢,0062 ALVIS JONTHAIIY

03 ,008T wWoaJ PINDTT ,008T 03 ,862 WOIJ PTTOS ad WNIgyd

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



85

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

€L°LE | 98°9S | 06ELS | ¥L°9 | 00O€ iy Y
80°LE | 99°96 | 0EL9S | 99°9 | 0062
6€°9€ | Zv°95 | 00195 | 12°9 | 0082 Yo =31

s9°s¢ 0Z2°9s 06%ss 86°S ooLe

98°%¢e L6°6S 006%S 8L®S 0092

20°%¢ SL*SS 0€€%s 19°s 0062 %49/ Wy
2uece 25°5S 08LES 9v°g 0042
s1°2¢ 62°6S 0%2€es ve*g 00€2 Yo a1

T1°1e 90°ss otLzs 9Z°s 0022

L6°62 28°9S 06126 91°s 0012

€L°8z LS°%S 0891s 0t°s 0002
geeLe 1e°vs oLTlS s0°s 0061
68°62 ¥0° %S 0L90S 20°s 0081 Yo d'L
9Z°¥2 ¥6°1¢e oLoet 00°8 00LY

‘N49/ IV Wy

6L°€2 Sv°le oLzzt 00°8 0091

62°€Z | €6°0¢ | OLYI1 | 00°8 | 00T . . .
9L*2z | 8€°0€¢ | 0L90T | 00°8 | 0041 A2/ v
0z°zz | 6L°62 | oL86 00°8 | 00€l % -
09°1Z | st°62 | 0L06 00°8 | o021
96°02 | sv°gz | or28 00°8 | oot
Sv°0Z | €¥°G52 | 086 08°L | 000T - N
66°6T | 29°%z | ot2y 09°L | 006 %W (000°2%) v
19°61 | €L°€2 | 099e ov°L | o008 ‘ o
98°81 | oL*zz | oeLZ 0z°L | ooL % o (0oLfT)  9e
oe*st | 99°1z | 0202 00°L | 009
wl°LT | owe0z | Ogetl 08°9 | 00g .
92°L1 | 16°8T | 099 09°9 | oO% a0/ (005°2) WY
00°L1 ¥0°L1 2t 0v°9 00¢ Yo (oot‘t) d@v
0o°Lt | oozt |0 ove9 | 862
Yogr |, MM | merwe | mipiosgve | wieseiao | wie s, | aesmeee |t "9/ =G
b4 VAoNRaIIM| M ULVIN | AouINI I L ey a e
JLVLS IONIYIIIY WONS NOILYWNOS H=ed)™ ¢ oH=el 2 L swves Y NmH "
*,000¢ 03 ,00LT WOXJ Sep OTWOIBUON T®SPI ¢,00LT ALVIS FONIWAITY
03 ,00TT Woay PTNbIT ¢, 00TT 03 862 WOXJ PTTOS ng WAIJound

¥00UD'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

86

-9
0 ) o €1°25 | 98°95 | w6TI#T | wL°9 | ooo€ " ¢
0 ) ) 86°TS | %9°96 | »eset 9v*9 | 0062 % =3
0 ) 0 2816 Z9°9s | oozt 12°9 | 0082
) ) ) 69°16 0Z°96 06221 86°6 00LZ
0 ) ) LY°1s L6°66 20LTT 8L*s | 0092 45/ 5 wy
) o ) 0E°1s SL°GS EETTT 19°6 0062
0 ) 0 2116 25°5¢ 08501 94°g 0092 Yo a1
) ) ) £6°05 | 62°5g 0%00T vg*s | 00€Z
) ) ) %L°05 | 90°gg 2156 vz*s | ooee
0 ) ) %6°05 | 28°%g 2668 91°s | ootz )
) 0 ) €€°0S | LS°%s | 08#8 o1°s | oooz A9/ v
) ) ) 2105 1€ %S EL6L s0°s | 0061 * a1
) 0 0 06°6% | %0°vs | 69%L 20°g 0081
zoos - zz 660L¢ 99°6" SL°€s | 6969 00°G | 00L1
ooe* - | oozz 00%LE 9°6% | svegg oL»9 86°% | 0091 wto/ "y
woe - | zoww Z0LLE s1°6% | €E1°€g 2L6S 86°% | 0061
LEO*T - | %999 %008€ L8°8Y 8L°2G | wLwg L6°% | 0091 Yo a3
96%°1 - | 1068 LOEBE 65°8" 1v°2s LL6Y L6°% | 00€T
€€0°Z - | 99111 ot98e | 62°8% | z0°zs | Ogwv L6°% | oozt
9L9°2 = | 1L9e1 | vle8E 96°LY 85°15 | %86€ L6°% | 00Tl o Py
€0G°e - | L2091 LoLT% | €9°L% T1°1s | Le%e L6°% | 0001
815°% =~ | L0981 0861% | L2°Lv | 65°0¢ 0662 L6°% | 006 % -
96L°s = | L1212 | €€2zv | 68°9% 00°05 €692 L6°% | oo8
osv*L - | 098€2 99wzy | 69°9% | weeew | 9661 L6° | ooL
$99°6 -~ | %€692 089z% | L0°9% | Lg°sw | OOsI L6°Y 009 a5/ -
08L°2T - | 8262 | €482% | L9°6% | Lo*zv | goot L6°% | 006
LL%*LT - | 9861€ onoew | og*sy | 96°9% | 90g L6°% | 00w " -
§25°6Z - | 1z28%¢€ 00Z€% | OT°G¥ 0T°*Gy 0 L6°% | @62
Ty Moor [, Mo | merme | maelug | werme | LGSR | TR L M wio/WI T T=Cu %
od VASENI 23WI|  H V AVEH Aouana aawd L st 1 ‘ 9 0°2ST vy
ILVIS SONIUI434 NOUS NOILVWEO0S (T H=di- o oM - : s 2s

*o000g 03 ,00LT WOXJ 88D OTWO3BUON TBOPI ‘,00LT 03

000TT woaJ pYnbYT ‘,00TT 03 862 WOXJ PTTOS

s &_oawo.u

pus ..mhq ‘SHV BUT38TNOTR) J0J 93835 0ULIOFOY

SVD OIWOLYNOW Tvaal

g

WaIdouns

¥00UD"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :2jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



87

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

FLUORINE

86909 | vveg9 16192 vE€°6 000¢€ v SS  -o,
11°09 21°99 Ls2€2 €€°6 0062 - s
28°65 | 6L°L9 |€z€2z | ze*e6 | 0082 Yo AL
€5°66 sh°L9 26€12 0c°6 00L2
€2°66 ot°L9 £9%02 82°6 0092
€6°8¢ %L°99 6EG61 L2°6 0062 "u49/°W Wy
19°8s 9€°99 2198t 62°6 00%e
62°8§ L6°59 989L1 €2°6 00€2 Yo a1
v6°LS 95°69 »9L91 22°6 0022
6S°LS €1°59 €vesT 0z°6 0012
z2°Ls 89°%9 92691 81°6 0002 "49/ VD 6°SLT v
%8°95 12°%9 80041 s1°6 0061 i
S¥°9¢ 2L°€9 | €60€T £1°6 0081 Y SS°SY a1
20°9¢ 0zZ°€9 ostet %6 00LY
09°s6 v9°29 69211 80°6 0091
91°6$ 90°29 99¢01 90°6 0061 ‘N49/ IV Wy
69°%¢ ¥we19 1996 20%6 0091 )
61°%S LL°09 6558 66°8 00€1 e a3
L9°€S 60°09 €99L v6°8 0021
3 &1 L2°66 ZLL9 06°8 0011 -
65°26 €vy°86 289§ v8°8 0001 W4/ *29S°T “wv
s6°1§ 0g°LS €00¢ LLeg 006 . )
1€°1s Ly°*9s OcTY 89°s | 008 %  20°s® a9
99°0¢ 2€°6S 892¢ 9s°8 00L
86°6v 10°4s 8192 1v°8 009
€E°6¢ 0s°2¢ 8861 61°8 00$ *49/°2 0°22T ™uv
9L*8Y 1L°0¢ €8L 68°L 00 )
Gv°gy 6vy°8Y vl 69°L 00¢ Y ¥S°¢€S v
cy°8Y sv°gy 0 6v°L 862
;x ..§ M40 /9D AdO/ WD N0 7030/ | “Md0/ 030/ VD ‘NdO /WD | "AdO /0IV WO Yo W9/ *OTT 2 =CHE "en)
] ] NOILONN & AdO¥ING ANILNOD LV3IH ALIDVAYD LVEH Lo v et
b3 VASYRG 338|  H V LVEH AOUIM3 334 1 s L P
SIVIS SN 5d WOud ROV VE0d (T el o oM b ¢ swan 00°8¢ -

°o000¢ 03 962 WOIJ £¥D OTWOIBVIQ TedPI

FIVIS TONTUAITY
2z INTHONTA

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

ot6°t 02292 - |06%02 €2°SY 6L°6% €89€T 86°Y 000¢ ny =3
858°1 §99%2 ~ 65902 80°Gy 29°6y G8TET 86°% 0062
€08°1 21iee - |8ev02 2649y S9°6Y 18921 86°Y 0082 Yo =%
g€yl 9€S1Z - |56€02 LYY 92°6% 88121 66°% ooLe
289°1 81002 - |09€02 65°%y 80°6y 68911 66°y 0092
zZr9°1 0s981 - |62€02 Ty g8°8y o611t 66°% 0062 ‘Ad9/ I3 Wy
04g°1 21691 - [88202 €29y 89°8y 16901 66°% 0092
85%° 1 €6eST - | 15202 40°yy Ly°gy 16101 66°y 00€2 e 'L
oLe*T 66LET - |€1202 v8°¢Y LZAX: 1) 2696 00°g 0022
yLz°1 16221 - |eL102 n9°¢Yy 10°8y 2616 00°s 0012
2LIT L2LO0T - |€€102 EY°EY LLoLY 2698 00°g 0002 ‘A49/ -1V Wy
460°1 6916 - [16002 02°cy 15°LYy 2618 10°¢ 0061
Lz6° LESL =~ |Lv002 L6°2% LIAIR 169L 10°g 0081 Yo L
€8L® 2609 =~ |€£0002 gL°zy 56°9% 061L 10°g ooLt
¥Z9° L6y =~ |Ls661 Ly°2y 59°9y 6899 20°g 0091
cEyye Zvoe -~ (80661 122y EE°OY L819 20°g 0051 ‘A49/ -1V Wy
Ge2* 80ST - |96861 26°1Yy 86°GY 896 €0°g 0091
200° - |1 €0861 €9°Ty 19°6% 081s »0°g 00¢€1 Yo s
182° - |ewst L9L61 {24 ¢ 0z2°gy L9V 60°g 0021
L09* =~ |gg0¢g L8961 L6°0% 9L vy oLlY L0°g 0011
L66° - [99Ge 22961 29°0% 829y 299¢ 80°g 0001 4o/ WD Wy
ZLH°Tt - |€909 96661 92°0% yL%cy ESTE ot°s 006
690°z =~ |665L 6L961 8°6€ vi°ey 1992 €1°g 008 Yo e
€28%°2 =~ [2%06 G6€61 Zv°6¢ 1TAF2) 9z12 L1°S 00L
1€8°¢ =~ [L1s0T 10€61 86°8¢ S9°1Yy L1091 22°g 009
2e2*s - |[tLetl 16161 €6°8¢ 69°0% 2801 82°g 00g 49/ v
2ze*L - |to%met 19061 L3 16°6¢€ 0ss§ 9€°g 00y
6LL°0T - |96L9T 90681 26°LE G6°LE ot g 00¢ %o CL
©98°01 - |1Zs8wl €0681 26°Le 26°Le 0 n4°g 862
‘s Moy |, Mo P W4~ Sl B 1y A WY - N v U A ooy WO/ gagep =G
Ld VASYR@ 338d| N V LVAH Aouana aau4 1 steeC L d
JLVIS TONIUIIA WOUJ NOILVWEO3 T ol “ A b t ¥ 00°6T 0
*,000¢ 03 862 wWoaJ €8P OTWOIBTA T®IPI 101807 SVD OIWOLVNOW 'TvIAI

pue 3qv ‘Iuv SurieTnoTE) J07 9383S @oULILFeM

d

ANTYONTA

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



89

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

*3JTT JTBH umouy 3893uo]

JOo 8d0308I

€LYy 1€°66 06LTE 08°9 000€ v =%
8ESHh 60°6g 080T¢ LS*9 0062 . —ay
00°44 98° %6 0€%0€ €€°9 0082 °
6S°€EY €9°46 01862 91°9 00L2
8T°€Y 1946 01262 %6°6 0092 -
wL*zy  |8T°vs |o0z9sz  |slL°s |oose A9/ v
9z°2% 26°€G 05082 19°¢ 0042 .
9L TH TL°€S 005L2 Ly®s 00€2 Y a1
ze* 1y Lh°€S 09692 LE®S 0022
2Tty 22°¢€s 0€962 s2°s 0012
20°0% L6°26 01662 81°¢ 0002 “*49/°2 L4
9E*6E oLezs 06€52 21°s 0061 . w1
19°8¢ Ev°2S 08842 L0°¢ 0081 o
08°Le w126 08€%e £0°g 00LT
16°9¢ €8°16 0g8ee 10°¢ 0091
£6°G€ 15°16 08€EZ 66°% 0051 W49/ Y
€8°%¢ LT°TS 08822 86°% 0091 .
6S°€EE 08°0¢ 08€22 86°% 00€T Yo a3
L1°2¢ 0%°06 08812 L6°%% 0021
%5°0€ L6°6% 08€T2 L6%Y 0011 N
09°82 6%°6% 06802 L6°%% 0001 WYW™ - (00zST) MV
%6°92 1LG°2¢€ 0,05 09°L 006 .
62°92  [L9°1€  |OTew 09°L |o008 Yo (oss)  ¢*°
66°62 99°0¢ 066¢ 09°L 00L *
£8°%2 89°62 06L2 09°L 009
%0°42 0t1°82 0€£02 09°L 00g A9/ 7V (00s) v
g2°¢€2 0h°9Z 0L21 09°L 004 .
15°22 55°2¢e vl 09°L 00€ Yo (oog) a
0s°22 05°z2 0 09°L 862

ss o 001 , 449 /D ..E.u\..«u a9 030 VD wior0dY WD | wdo SO jhan o300 wB._.uo ‘Kd9/IVI =@ ")

nguﬂuu oH V 1V3H AOuING 33u4 Mm n—d&ozl..: uu . oo .
JLVLS IDNIYISIY WONd NOILYWHOL ( Hod)" ¢ ** €22

*0000¢ 03 ,0S6 WOXJ S8BD OTWOIBUON TBIPI °,0S6
03 ,00¢ woxy PINbTT €,00¢ 03 ,862 WOIJ DPTTIOS

ALVLIS JONIUIIHY
ad WNIONVUA

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

*3JTT JTeH umouy 3833uoT Jo 2do308Iy

) o o €5°05  [te*ss  |Lwewt  [08°9  [000€ vy —
(o] 0 0 6€°0g 60° 66 6L9€T1 LG®9 0062
(o} 0 9 12°0¢ 98°%S 9e0el €E®9 008¢ Yo =21
(o] o] 0 %#0°0¢ €9°HS TI%el %1°9 00Le
(o] 0] (o] L8°6Y 18 A4 1T LOBTT %6°6 0092
(o] (o] 0 0L°6Y 81°HS 1221t 8L®S 0062 ‘N49/ IV Wy
(o] (o] (o] 16°6% "6°€S 26901 19°¢ 0042
0 o o ze*6v  |tL°gs  [86001  |tves  |oogz " a1
(o] 0 (o] el®°6Y Lv°¢es 9656 LE®S 0022
[0} (0] (o] €6°89 22°¢€s L206 [ TA41 0012
0 (o] (o] 0g°8y oL*2s 0664 21°s 0061
[o] (o] (o] 82°8% €hees 189l L0°g 0081 o d'L
(o] [o] (o] h0°8Y v1°2¢ LL6Y €0°s 00L1
(o] [0} [} 6L°LY €8°1s SLY9 10°¢ 0091
0 0 0 gseLy  |tsets  |sL6S 66°%  |00sT wi0/ o
(o] [o] [0} 92°LYy LTS 9L%S 86°% 0041
(o] [o] [0} 86°9Y 08°0¢ 8L6Y 86°% 00¢e T o d's
(o} (o] (o} L9°9% 0% °0¢ 189 L6%Y 0021
[0} 0 (o} GE®9Y L6°6Y 786¢ L6%Y 0011
o) 0 (] 10°9% 6%7°6% LBYE L6°%Y 0001 ‘0de/ W Wy
(17 4 - |09s 02¢€6s1 G9°GY L6°8Y 0662 L6%Y 006
s09° - |et12¢2 £8661 IXAd L4 ge°8Y e6%¢ L6°Y 008 o d'g
812°T - |[»06¢ 99861 L8%hY ZL®LY 9661 L6y 00L
Lw0*2 -~ |229¢ 01191 A A4 24 96 °9% 0061 L6%Y 009
€€2°€ - |s6eL €LEOT  |s0°w»  [g0e9y  |goOT L6°%  |00g I -7
Le0®°Gs - 102¢6 vE991 89°¢Y 769y 906 L6%Y 00%
Y] - ° ° ° -
§80-8 = [¢0Ht  |o8RL  |BUeEY  |EScES |§ (g |9 * "
|, e [ e [ [eme [ e [asmee | x| [wiee VT g
d VARG 338|  H V LVIH AOUIND 234 N sz L . BunLVaenaL ec32
3LV1S 3ONIUIIT4 WOUS NOILY WO (T =l o Mot o t e » »

*,000¢ 03 ,0G6 WOJJ S8p OTWOIBUON [8ePI °,0S6 O3

000€ WoxJ PINbTT €, 00¢ 03 862 WOIJ DPTTOS

1 dy° 807

pue .mha :mzq BuraeINOTE) JI0J 9383S IdUIIISY

SYD OINOLVYNOW TvVadl

a4

WNIONVHYS

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



91

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

eLeLe 1°9¢ oLese 00°8 000¢ wiy =g
w9oLZ L8°G¢e oL%%2 00°8 0062
LA S X4 66°G¢E oL9ee 00°8 0082 Yo =3y
€8°92Z og°se oLeee 00°8 00Le
26°9¢ 00°s¢e oLoze 00°8 0092
81°9¢ 89°%¢e oLete 00°8 0062 .
%8°6Z  |9€°¥€  |0L¥0Z  |00°8  [00%Z w0/ v
Lv*sz  |z0°we  |oL96T  |00°8  |00€Z " w1
60°s2 99°¢¢e oLest: 00°8 0022
69°%2 62°¢te 0L081 00°8 0012
tzevz  |0s°ze - |ozzLt  [00*s  |000z | [0 .
€8°¢€l 6%°2¢ oL%91 00°8 0061
9e°®el 90°2¢ 0L9sT 00°8 0081 Yo dlL
98°2¢2 09°1¢ oLsyt 00°8 00LT
2eeee I1°1e 0LO%1 00°8 0091
16°1¢ ez*8e 08%6 ¥8°8 0061 . s
gve1z  [29°Lz  |0098 L9*s  |00%1 W9/ nv
40°12 66°92 owLL 0s°8 00€e1 Yo d's
9¢°02 1€°92 0069 te’s 0021
80°02 09°s2 0809 LI*8 0011
96°61 €8° 92 oLes 00°8 0001 ‘nd9/ VI Aoomnﬁhv Wy
20°61 66°¢l ogyy €e8°L 006
9v°81 80°¢€Z 0oLt L9°L 008 faOOanv d'8
L8°LY Lo*2e 0962 0s°L ooL
92°Ll 26°0¢ 0022 eeL 009
99°91  [09°6T  |08¥I Li*L  |oos o2 (00L°S) v
11°91 90°81 osL 00°L 00¥
8L°GT €8°s1 91 L9°8 00€ % (009°T) an
LL°ST LL*ST (o] eL*8 862

a0 ""49/°IvD "AdD/ WD ‘#d9/'930/°7vd | ‘ado/030/-W> ‘040 /2 | 'ado /030D %o 9/ Wy LT 2 =@nE "o

i 901 ) ] NOILONN S AdO¥ANT ANILINOD LV3H | ALIDVAYD LVIH

bd VANMIIIWS|  H VAVIH AO¥ING 33u4 N vz 1 ) [psnuveaanas 02+ LST
- —oH * L
34V1S IDNIFYIAIY WONS NOILYWNOS gra o oH= 2 . swvas "

*o000¢ 03 ,009T woaJ PINDIT €,009T 03 862 WOXJ PITOS

ALVLS FONIHIIIY
PD  WAINITOQVD

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|and

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



m 000° - |g goyeL  |zzss L6209 |@9zLI 6v°L |000¢ ny =%
& i81* - |68%2 w659l  |€b°ss  [zL°00  |ezcor  |ee*l |oo062Z .
> 68€° - (9869 0z9%L |€8°%S  |9w°09  |06LST  |62°L |0082 Y =21
x v09° - [99wL 969%L  |z9°%s  |02°09  [9906T 81°L |ooLe
5 L€8* - |5966 €8LYL 19°96  |€6°6S  |eseyT  [L0°L  |0092
= 880°T - [lgeZl Z889L  |61°%s  [S9°65  [259€l s6°9 |o00ge N49/ ¥ Wy
b €9€°T -~ (69691  |e669L  |16°€S  |L€°6S  |€9621  |€8°9  |00%z
U 099°T = |8LwLI 9TTISL  |wl®°es  |80°6s  |9szel L*9 |o00€z Y a1
z €86°T - (99661 [2526L |1s°€S  |64°85  |zZoTl 8s*9 | 0022
@ 6€€°Z =~ |0892Z |0O%SL |L2°€S |ewess [0L60T [9v°9 |00tz
s) €€L°Z =~ [020sZ |09ssL  [10°€s  |L1°8  |0€€OT  [€e*9  |o0002Z N0/ WD Wy
z 891°€ -~ |6%sLZ |e€€LsL |sL°2s  |s8°Ls  |€0L6 zz*9  |ooet .
P €69°€ - |6800€ L166L 8v°2s 25°LS L806 11°9 0081 Yo a1
2 961°y - [2992€¢ |TTi9L |61°2s |L1°Ls |1s%s 10°9  |ooLl
L08°% - |s61s€  [ste9L  |e8°1s 18°95  |s88l 26°s | ooot
6€5°S =~ |9108€  |[91€08 [L5°T6  [e¥°95  |962L 98°¢ 0061 %49/ Wy
SLE®9 - |6€80% [€1908  |w2°Is  |€0°95  |€1L9 18°s  |00%T
LyE*L - |ooLey |e6808  |68°05  |09°Ss  |€€19 6L°S  |00€T1 Y s
089°8 - [8569%  [vsTTI8  |25°06  |%1°6s  |%gss 6L°s | oozt
L28°6 - |09v6% [€6€18  [T1°06 |€9°vs  |eL6" €8°S | 0011
8y9°11 - (BLEZS [BI9T8  |69°6%  |L0°%6  |@8eh 68°s | 0001 9/ W
629°cT - |10€SS |ST8I8  |92°6%  |sv*gs  |s6le L6°s | 006
816°sT ~ (59286  |€6618 [sL°8% [wL°25 |e61l€ 80°9 | 008 Y a8
22T°61 - |v9219 |6€128  [w2°8v  [26°1s  |e6Ls2 0z°9 |ooL
66€°€Z - |s€2v9  |€s2Z8  |oL°.y  |g6°0s  |es6l 2€*9 | 009
€6€°62 - [192L9 [9€€z8  |9T1°Ley  [6L°6%  |9T€l €v*9 |00 49/ v
00%°8¢ - (9L20L [88€28 |19°9% |ecegey  |g99 2s°9 | o0oe
80%°€S - |LO0ccL |96928 |zZv°9v  [gwegy |21 85°9 | 00¢ Y a0
LLL°Es - |[19€€L |00§28 |zv*9y  [zve9v |0 85°9 | @62
e [ e | e | i | e | e R L | [ gager <Gt
L4 Vioaaes| M UIVIH | Aou3 33w N o 1 P e .
m 31VIS SON3UITY WOUS NOILYNHOS (T o)~ ¢ oHoo 2 t Ve 920LsT i
- *,000¢ 03 ,009T WOIJ PINDTT ¢, 009T 03 ,862 WOXJ DFTOS SVD OIWOLYNOW TvaAI
N m 1d%07807 pue “dav Iy BurzenorTed J0; e3ess soueasjey ) WAINITOQvD
o (- )

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



93

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

GALLIUM

80o°L2 99°¢s 0696L s0°s 000¢ wy =3y
L1°92 Lh°®es 0616L G0°g 0062
61°s2 62°€S 0898L 90°¢ 0082 Yo =21
[ 94 74 0T°€s 08184 90°g 00L2
v0°¢2 16°2$ 0L9LL LO°®g 0092
L6°12 9€°82 6L6ST s9°9 0062 ‘A49/ VD v
eLete 60°8¢2 01est G9°9 0042
[4 Ad ¢4 18°L2 S9Nl $6°9 00e2 Yo d'L
91°12 1s°L2 086€1 69°9 0022
98°02 ozeLe sTeel s9°9 00t1¢
96°0¢ 88°9¢2 06921 59°9 0002 ‘Ad9/ V3 Wy
42°02 %6°92 S8611 s9°9 0061
06°61 81°92 0ZETT §9°9 0081 Yo el
$6°61 08°62 66901 s9°9 ooLt
ST°61 6€°62 0666 S9°9 0091
9L°81 L6°92 G2€6 S9°9 0061 49/ VD Wy
ee®8l 16°%2 0998 S9°9 0041
98°L1 10°%w2 S66L 59°9 00€e1 o ds
BE°LT gv°ee OoceL G9°9 0021
68°91 06°22 S999 59°9 001t
L2°91 - Leeee 0009 §9°9 0001 ‘Ad9/ VI 002°T9 Wy
69°61 Ls*12 GEES S9°9 006
96°+%1 6L°02 0L9Y s9°9 008 X 0ts‘2 de
A4 A4 06°61 S00% S9°9 0oL
Te°el L8°81 ovee 69°9 009
1e°2t 99°L1 §L92 $9°9 00g ‘A49/°Vd P "WV
9T°IT | 81°9T | oOr02 §9°9 | 00w see’t
€8°6 98°6 11 %2°9 00¢ Yo [{o] an
28°6 28°6 V] €2°*9 862
ot “A49 /°I¥D ‘R49/°VD “RdD /03 WD | MdD/'03W/ VD ‘M40 /°TYD “AdD /030D b} A9/ =@ £ l«o—c
201 ! o rne 1aua “z o 1van Lo Ado¥1NZ INALNOD 1VAH [ ALiovavd avaM Lm0 L et
o4 33, 1 stz L d
3LVLS FIONIYIIIY WO¥J NOILYWNOS )" ¢ el ou ' e eL’ Q S 0
* ,000¢ 03 001G 2 woay s8p dOTwWOolBUOW TBAPI ¢ 0TS‘2 JLVLIS FONIHILIL
03 ,£0¢ woxJ PINDIT ¢ ,cOC 03 962 WOIJ PTTOS ®D WNITIVD

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :©jeQ UoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

94

0 0 0 SL°8n | %9°es | e69nl | s0°s | oooe iy =y

0 0 0 8s°8% |Lv°€s | 68191 | s0°s | 0062

0 0 0 v*8y  |62°¢s | €89¢T | 90°s | 008z % =21

0 0 0 zz°sv |otees |iLtet  |90°s | ooLz

0 0 0 %0°8y | 16°2s | te921 | 10°s | 009z
1z0° - |ete 88T19 | S8°Lv | 1L°25 |€9tzl | 80°S | 0062 o/ o "y
6wz - |LeLz SHET9 | 99°Lw | T1s*2s |¢soTt | 60°s | 00wz
g6v* - | 9615 005T9 |sw°iv |62°25 |swlil |OT°s | 00€z " .
65L° - | g9l 66919 |€z°Lw |90°2s [ce90r |ti*s | o0ozz
150°T - |9010T |g0819 |00°L» |zs°ts |eztor |et®c | oote
9L€°l - [0862T | 09619 |iL°9% |is°ts | ot9s %1°s | 0002z )
0€L°T = |9%0sT [60T29 |€s*9v |Te°1s | %606 91°s | 0061 #d9/71v v
L21°2 - |LzsL1 | lszz9 | Lz*9v  |€0°ts | iuss 81°s | oost " a1
€L6°2 - (12002 |zowz9 |o00°9w |€rLc0s | isos 12°c | ooLt
2L0°€ - |L6mzz  |swsz9  |zL°sw  |zwe0s | sese wz*s | 0091
SH9*c - | 61052 |#8929 | Tv*sw |80°0s |600L 82°s | 0061 ‘ .
662°% - |6EGLZ | 61829 |60°6% | TL°6% | 6L%9 ze*s | oowt b "
€50°G - | 6600  [69629 |wLevw  |Tecsy | ww6s 8e*s | 00€T % a3
9€6°G - |€6G2€ | €LOE9 |ge*vw  |88°8% | €0%S wyeg | 00z1
286°9 =~ [6ETSE |68T€9 |66°Eh |Ovesyh | vggy €s° | ooTt
6€2°8 =~ | L69LE | L62E9 |8S°€w  |i8°Lv | lezw €9°c | 0001 ; .
LLL*s - |€920%  |€6€c9  |etr%ew  |lzeLvw | szie sL°c | 006 Hav™m n
Z0L°TT - |seszy  |oLwe9 | 99°z6o  |65c9nw | ghie 16°s | 008 " a8
€81°%T - | wZwsh | OwGey |st°zv  |8L°sv | gwse 60°9 | 0oL
689°L1 - |0T08% | 98669 | z9*Tv |es*wy | 9z61 62°9 | 009
2z1°2z - | 80905 [€1969  |otrets  |Llovew . .
Li0*6z = |sTzec  |Teoco  |zosow | zzoe | 1ne. cveo | oon wo/ ™ v
6L9°0% - | GEBSS [ 00059 [ 8€°0% [1%°0% |11 L0°9 | 00¢ Y o
896°0% - [ 88855 [000s9 |[8E*0v |secow | o 90°9 | 862
d . o 001 ‘NdD /WD ‘NdO/ VD ‘Nd0 /DI WD | ‘AdD /030 WD ‘M40 /¥ ‘NdD /030D Yo ‘Ad9/-1Yd cr =CnE"%am)

, R NOLLONNS AdouiNa INIINOD LVEH | ALIOVYD AvaH 996°T
od VASYRG 33¥d|  H V LVIH Aouaid 334 L sisz 1 d
31vis %&wt WO¥4 NOILYWNO4 Nﬁcﬂﬂrﬁal o oMt > t s N\n om w o

o£0¢ WoxJ PINbIT ¢, cOoc 03 862 WOXJ DPTTOS
vwe ‘Jav Iuv SursenoTed 203 9383S eousasjey

*,000¢ 03 0TSz WOXJ §8P OTWOIBUON TBIPI ‘,0T5‘Z 03

s mao ._”wo.u

SVD OIWOLYNOW TvadI

L

WOITIVD

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



95

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

€2°0Z  |06°8z |0109z |00°Z |o00€ v e
€6°61 |99°8z |0T1€6z |00°L | 0062
29°61 |1»°gz |O0T9wz |00°L |008Z " =3
0c*61 |9T°8z |OT6€z |00°L |oOLZ
L6°81  |68°Lz |otzez |o0°L | 0092z
2981 |z9°sz |otszz |oo*s | oosz I Wy
wz*81 |€€*lz |otstz |00°L |oOwZ
98°L1 |%0°Lz |ottiz |00°s | o00gz Y a1
Gwell |€L*9z |O0Tw0z |00°L | 00z2
1o°Lt  |owe9z |otz6T |00°s |00tz
Gs*91 |90°9z |otoeT |00°L | 000z . ;
L0°9T |oL*cz |otest |o00°z | 0061 hd9/10 v
wG*s1 | 2€*sz | OT9Ll | 00°L | 0osTt " .
86°%1 | 26°9wz |OT69T |00°L | 00LT
LE*»T  |0g*wz |otzer |00z | o009t
oL°¢T  |wo°wz |otsst |oo°L | oost o .
66°2T | 96°cz | O0T8wT |00°L | 0091 haorm "V
61°21 | wo°cz  |otter | oo0°s | oogt Yo s
9¢ TT  [0z°9T | Ot8s 16°9 [ 0021
6601 |09°cT | o02zTs L8*9 | oott
15°0T | S6°9T | Owow LL*9 | 0001 a5 .
90°01 wZonl oLLE 99°9 006 MU .0066L "V
85°6 gnegl | oT1€ 9¢*9 | oos Yo epare 48
60°6 0921 | 09wz gv*9 | 0oL oot’e
8s*8 19°11 | 0z8T ze*9 | 009
60°8 Lv*0T | %611 91*9 | 00g pp— o
G9°L 216 886 w6°s | 0o% b *009°L
o oneL o1 09°s | oog Yo memrae a
eveL EveL 0 65°s | 862 vrote’t
ot . . . .. o . . . . . . o - L
DR N Bl b e e e R
31VIS SONIU3434 WOUd NOILYWEOd (T g~ o Mo b ¢ v 09°2L 0

*o000€ 03 ,$°0T2T WOIJ PINDTT ‘,¥°0T2T O3 862 WOIJ DPTTOS

ALVLS JONTUIIAY
8D WAINVWYZD

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :©jeQ UoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

96

gL1e - |2gw2 20008  |z9°6%  [se°ws  |21091  [e6s°s  [oo0¢ iy —,

6LE® - |e€0¢ ty108 92°6% 96 °4HG £SHs1 86°6 0062

€66° - |866L 98208 s0°6% LE*HS 968%1 LGS 0082 Yo =3y

(Y42 - | 10201 82408 98°8% LTI®HS geeEYl LS°*S 0012

6LO°T =~ |O0O6L21 2Ls08 99°8% 96°€S Z8lLel 9G6°¢s 0092

LYe*T = | 9196l 91L08 Sh°8Y "L°€S 922¢1l 134 0062 ‘ad9/ v Wy

I%9°1T - |62081 19808 ©2°8Y 16°€s 11921 §6°¢ 0042

296°1T - | 66902 L0018 20°8Y 82°¢€S Litet 9G6°¢ 00¢ge %o L

y1e*e - |v62¢€l %6118 8LOLY €0°¢g 99611 €6°S 0022

L69°2 - [#%20S2 10e18 €eo°LYy LL*2s T1011 [ X347 00T1¢

121°e - | 89482 gy%18 82°LYy 06°2s 86401 26°s 0002 449/ W Wy

686°¢t - | 80C1E 96618 T0°LY 22°2s 9066 €6°¢ 0061

T11*y - | £98¢€¢E (A 7R ¢"] eL®°9Y Z6°1s £9€EL €G6°S 0081 No d'L

969°Y =~ | ¥EGIE 06818 EN°9h 09°1s 0088 6°g 00L1

HGE®S - | 2026¢ €028 21°99 L2°1s 94928 LGS 0091

101°9 - | 4819 9L1Zs oL®4Y 16°06 989L 09°s 0061 ‘a49/ W s

856°9 =~ | OLS9" »1€28 95y 25°06 %Z1L 59°6 0041 hv

LY6°L - | 892L% 994928 90°s% 01°0s 9669 1L°S 00€1 Yo d's

211°6 - | €009 TL106 99°4HY 29°6% 1865 08°¢ 0021

809°0T - | 26€€S GL206 (A4 A4 eT°6Y G6ES 16°S 0011

E0Y°2T ~- | LYL9S L6€06 LL°EY 96°8Y LolYy 90°9 0001 ‘ad9/ VD T~

L6G°%T - | OT109 €1%06 L2ty 16°Ly €81y ©2°9 006

CHECLT - | BLwEY9 8EY 006 elL®2y 9T°LY 8vse 99°9 008 Yo d'g

9.8°02 - | £989Y9 62400 912y 82°9% 688¢ ZL*9 00L

9L6°%°62 - | 2120L 78¢€ 06 96°1Yy I XAL2 ] 7022 66°9 009

8ST°2¢ - | L9stl | L6206 | 6°0% [€6°ew | T6%1 9z°L | 00s I -v

120°2% - | Y069L 89106 6E°0% - TAXA4 ] 96 L [ 3 AN 00%

8Zv°8S - | L6108 #0006 11°0% ST°0% 91 se°lL 00¢ Yo dW

£e8°86 - | 65208 00006 01°0% 0T °0% 0 veelL 862

d o ‘Bd0 /WD ‘AdD/VD ‘AdD /030" ° - . . " . ¢ .

R H U LVIH .a..._o._....u.%h..uu .J\.uud.du :n-m...vﬁ«m.. b..%n.«.uﬁ%.. v wio/ > BILTT - gyt
31V1S 3ONI4339 WOU4 NOILLYWH0d s s oH—oH ] 1} swvao 09°2L w9

*,000¢ 03 $°0T2T woag pPTNDIT ¢, ¥°0T2T 03 862 WOXF DPTTOS
aso.ﬂuoq pue .m&q .m:q SUT48TNOTE) J0J 93835 20ULBI8JOH

SVD OIWOLVNOW Tvadl

3

ROINVWHED

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



97

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

56°12 L6°%¢ 09066 0€£°9 000¢ ny =%
95°1¢ wL*82 0€802 00°L 0062 .
1€°12 6%°82 0€102 00°L 0082 e =71
9012 €2°82 0ev61 00°L 00L2
LL°02 L6°L2 0€L8T 00°L 0092
g§%°02 69°L2 0€081 00°. 0062 49/ L)%
61°02 oLz OEELT 00°¢L 0042
88°61 112 0€991 00°L 00€2 do dl
96°61 08492 0€66T 00°L 0022
2261 Ly*92 0€251 00°L 0012
18°81 €1°9¢2 0€sH1 00°L 0002 “Ad9/ 10D Wy
06°81 LL*6e 0€8€T 00°L 0061
01°81 6€°62 0e1et 00°L 0081 Yo ¢l
89°L1 66°4%2 0e%21 00°L 00L1
wZo LY LS*n2 OELTT 00°L 0091
LL*9T rA G4 74 0€01T 00° L 00G6T ‘N49/ V2 *wv
L2°91 99°€2 0€£€01 00°L 0041
8L°ST 06°02 0999 Lzt 00€T Yo a3
8€°GT 2e*02 0€65 ST*L 0021
96°%1 0L°6T 022% 20°L 0011
16°41 20°61 oesy 06°9 0001 “/M OPSeLL *HY
s0° %1 Ze° 81 0s9¢ 8L*9 006
96°¢ 1 €EG°LT 081¢ 69°9 008 % 0862 4
90°€c1 L9°91 0€62 26°9 00L
€6°21 99°61 0881 0%°9 009
20°*21 T16°%1 (L XAt 82°*9 00¢ W49/ ggg ‘2 "WV
96°11 2t°¢l 529 819 00%
£ETT 9€° 11 11 L0°9 00¢ %o 9eCT v
ZETT 2€°11 0 L0*9 862

e [, e | e | wegemgn | e | LSS T | AR, WO/ gopey -G

o VASURD2384| H VIAVIH Aouana adwd i n_dﬁozln: 4 R swvao . wio
JLYLS FINIFUIAIY WONJ NOILYWNOL Hod)™ 0°L61

*,000¢ 03 ,0862 WOIJ SBD OTWOIBUOK T[BIPI ‘,0862

03 ,9¢¢T wox pInbTT ¢, 9¢CT 03 962 WOIF PITOS

FLVLIS FONAUILTY
ny a10d

¥00U2"8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

98

0 0 0 61°06 L6°%S #9EY T 0€°9 000¢ "y =d
291 - |ogte 809LL €0°0G 9L°%g BELET 12°9 006¢ .
0LE® - |[26L% 269LL 98°6% 9G°Hg 2e1et 11°9 0082 % =
n6s°® - |wwel L8LLL 69°6% 2E°HS L1821 00°9 0oLz
9€8° - |%566 268LL 25°6% 01° %6 22611 06°¢ 0092
L60°T - |Lss21 L008L nECHY LB°€S LEETT 08°g 0052 449/ L)Y
28¢°T - |o8tsT 2e18L ST°6% n9°€G 29L01 69°G 0042
169°T - [108L1 8928L L6°8Y ov°es 86101 65°S 00¢2 Yo a1
0€0°Z =~ |9%%02 "198L LL°8Y ST*€S %96 0s°s 0022
00%°Z - |990€2 6968L L5°8% 06°25 6606 1h%g 0012
118°z - |2eLs2 2EL8L GE*8Y €9°26 2968 2e*s 0002 49/ L1
n92°c - [€8€B2 $068L w18y 9€°2s ¥€08 ¢Z°g 0061 .
89L°¢ ~ |1vwotle £806L 16°Ly 80°2¢ t16L 81°s 0081 %o a1
€EE*Y - [80LEE 89261 89°LY 6L°1S 8669 21°s 00LT
2L6*y - [20%9€ 8GH6L gveLy 8v°1s 8849 L0°G 0091
869°S - |[80T6E £596L LTI®LY ST°1S £866 %0°g 0061 W49/ Y
L26°9 - |2181% 05864 06°9% 18°0¢ 0846 10°¢ 0041 .
€0G°L - |1€9w" 020€8 09°9% €n°06 086% 66°% 00€1 Yo s
L99°8 - [88GLY 252¢€8 1€°94% %0°06 289y 86°4% 0021
6%0°0T - |%450§ 99%E8 86°GY 09°6% %86€ L6%Y 0011 -
80L®°TT - [L9GES LS9€ES G9°Gy €T°6Y L8YE L6°%Y 0001 YW WY
O9L°€T - |6L59S 0%8€E8 62°GY 19°8% 0662 L6°Y 006 .
682°91 - [12966 €10%8 16°4% 20°8Yy €642 L6°%% 008 Yo a8
2L5°6T1 - [€8929 9918 16°9% 9g° Ly 9661 L6°% 00L
666°€2 - |29L59 0Zen8 60°0y 65°9% 0061 L6%% 009
%01°0€ - (89889 86498 69°¢h 69°GY €001 L6°%Y 00¢g 49/ “Hv
19€°6€ - (8661L 2858 ZEEY 854y 906 L6y 004 . .
65L°%S - |191SL 6948 °ch . . o
BET®6S - |6T26L mopqe m“.mq mﬁ.mw w »m.w mmm

ey e | e | IR | VST | whIR | ASEETR L [ MO T W
I3 1 k1% 14 1 d
3LVYLS IONIYIIIY WO¥S NOILYWNOS Hed" ¢ oMM ou t s 0° L6 T "

*,000¢ 03 ,0862 WOaJ SBY OTWOIBUON TBIPI ‘0862
03 ,9¢¢T wWoaJ PTNDTT ¢, 9¢eT 03 ,862 WOXJ PITOS
.&moamoq pue .m&q .m:q BuTqaeINOTB) J0J 9383S 0UIIIJIY

SVD OIWOLVNOW TvEAI

ny

aTod

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :©jeQ uoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



99

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

*UT3I95UN SUTRWdI IMIesddwal UONISUBN YL N Hf T SGYL SE wniujey

jo jutod Funaw 343 jo p 183q a3 A[qeqoid s1 3eym paiodas isnl daey (9S6T) 60S ‘T STRIdW * ‘sakey ‘I *T pue jiopiead ‘X "de
10°12 L9°*°62 06€%2 00°*8 000¢ WLy =g
eLe0e 02*62 066%¢ 00°8 0062 R
en®02 26°8¢ 06Lel 00°8 008¢ Yo =71
2102 ty°*8e 06622 00°8 ooLe -
08°o0l te*8e 06122 00°8 0092
9n°61 10°8¢ 06e1¢ 00°8 0062 ‘A49/ VD Wy
T1°61 gy°*Le 0650¢ 00°8 00%¢
yL°81 heoLe 06461 00°s8 00¢¢ Yo ail
Zv°8l1 L9°%H2 OLLel g8e°*8 00¢2¢
21°sl YA 14 0o%621 °TAS"] 001¢
¢8°Ll Bu®ed ocret v1°8 0002 449/ "IVd Wy
2u°L1 IR A X4 OTeIT Zo°*g 0061
12°L1 #0°¢l 01601 06°L 0081 Mo d'L
L8°91 66°2¢2 0oe L6 8L®L 00L1 d
26°91 2122 0968 99°L 0091
L1°91 tL9°1¢ 00¢Zs v6°L 0061 ‘M49/ VI MV
6L°61 Irete oGHL ZveL 0041
19°61 L5°02 01LY og°L 00€eT Ao ds
00°s1 66°61 0669 81°L 0021
8s°v1 LE®BT SLes 90°L 0011
.# o L] - - . A
socct  laseit  |osse  |cars  |ove | | ™™ (000%esT)
LT°%eT 8T°LT 012¢ oL®9 008 Mo Aoom..mv L
[1AFAS 62°91 066¢ 86°9 00L
e1°et 62°61 0061 9%°9 009
19°11 2141 [1TA! he®9 00¢ ‘A49/ V3 002 ¢ wy g
91°11 eL*et L29 2z2°9 004 A 2 mv
26°0T1 66°01 11 01°9 00¢ ¥ 0622 an
16°01 1o°01 0 o1y 862
G ter [, | e g | MR | R W | VAR | M Wogyyer -G
b4 VAoum@ 34| M VLVIN | AoNIN3I 334 5 s, 1 4 #:«Hus.& — o
3LVLS IINIYIITY WO¥S NOILYWHOS ~ Hod)" ° 0s°8LT

*,000¢ 03 ,0G22 WOxJ PINDIT €,0622 03 ,862 WOIJ PITOS

dLVIS FONIHIIIY
JH ROINAVH

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

100

662°s - [5892L S9%09T  [8L°26G €L°8S GG8LIT €6°9 000¢ iy =3
L69°S - [T09SL L6091  [69°26 05°86 191LT L6°9 0062
0El*9 =~ [8vs8L 2L909T  [BE°2S GZ°86 29491 10°L 0082 Yo =3
965°9 - |L6%18 69L09T  [91°2¢ 66°LS 65451 Go°L 00L2
960°L - [2Z%w8 298091  [s6°1¢ €LoLS 25061 60°L 0092
9e9°L - |leeLs 166091  [2L°1s smeLS Toenl 1L 0062 ado/ o wy
1z2°8 - [58206 LEOTIT  [6%°TS 9T°LS LZ9€T L1°L 0042
Vyg*s - |ew2ZEb BILIYT  [v2°1s $8°9¢ 8U621 veeL 00¢2 " @t
896°6 - [52€96 LT999T  |00°T1g €5°96 L8121 2L 0022
9G€°0T - [€1566 26991  [%L°06G 61°96 29911 neZeL 0012
222°11 - [00L20T [02999T [L%°0g ”8°6g 0%L0T oL 0002 %49/ ¥ Wy
181°21 ~ [90660T |Y0LYYT [02°0¢ LY°6S 91001 weeL 0061
L9Z°€T - [TT1160T |€BLY9T [26°6% 80°66 €626 12°L 0081 Yo a1
gevevl - |80e2T1 98991 t9°6% L9° %S L 7X4%°] L1°L 00LT
LLL°ST - |[606STT  |T0699T [c€°6% HnZoHs 198L ot°L 0091
00€°LT - [0ELBIT [GS699T [10°6% 8L°€ES SSTL 10°L 00S1 . Wy
LEO®6T - [e¥612T |600L9T [69°8% 0L°€S 6599 06°9 00%1
950°1Z - |081S2T [990L9T |[se*8% 6L°25 9LLS 9L*9 00€1 * -
68L°€ - |76€821 [B8TTLYT [10°8% 92°2s 8015 65°9 00et
661°92 - |TE9TET [£8TL9T [99°L% 69°1G 8G4Y %9 0011
9LH*62 - |298%ET  [¢SeL9T  [Lz*Lw 60° 15 L28t 0z°9 0001 I -
6£6°ce - |90T8eT [62¢L9T [88°9% $%°06 612¢ L6°%G 006
029°8¢ - |09€T¥T [¥29L9T |L%°9% 9L 6% €92 eLes 008 * -
GGT°GY = [8T99%T [226L9T |G0°94 10°6% 2L02 06°g 00L
9L8°€S - [668LYT |e€9LYT |e9°SH 818y L€ST 62°¢ 009
£60°99 = [96TTST |8SLLYT [22°G% wZeoLy €101 14 &1 006 I -
SEveH8 - (926961  [T18BLYT  |w8°nHy 1T°9% 806 10°¢ 004
920°STT1~- [288L59T [866L9T [#9°w% L9 Y 6 L6°Y 00€ % .
08L°GTT- |€E%6LST (00089T [H9°4% N9 Hy 0 L6%Y 862
4 o ‘AdD 240/ . . . . . . . . ¢ st
e e b B bl e S B iy
SIVIS NIU5338 ORI WOIL - S H—oH i} 1 swvas 0S°8LT a9

*,000¢ 03 0622 woxg PINbIT €,0822 03 862 WOIF DPTTOS

.&_o.ﬂwoq pue :mhd :mzq BUT38INOTRB) JO0J 9383S 0UIIFIY

SVD OIWOLVNOW TvadI

JH

HOINJAVH

¥00UD'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



101

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

el°le 09°1y eZvel Loy 000¢ wy 92°2 =
86°9¢ (A A8/ 92621 L6°Y 0062
28°9¢ 621y 6Zvel L6°y 0082 Yo ¢°s =21
99°9¢ LO° 1Y 2e611 L6°Y 00L2
6%°9¢ 88°0y 9ev 11 L6°Y 0092
2e°9¢ 69°0Y 6€601 L6°Y 0062 ‘N49/ IV Wy
91°9¢ 69°0% Zyy01 L6°Y 00%2
96°S¢e 82°0% S%66 L6®Y 00€e2 Yo dL
LL®SE 90°0% 8Y¥6 L6®Y 0022
96°6¢ 28°6¢ 2568 L6y 0012
9e°se 85°6¢ (11 4°} L6°Y 0002 ‘N49/ VI °0 Wy
[ 8493 [ 13413 866L L6y 0061
26°%¢ 90°6¢ 1992 L6°y 0081 * 6T°2 L
89°%¢ LLe8E ¥969 L6%Y 0oLt
(3 Ad 13 Ly°8¢ 89%9 L6°Y 0091
L1%9e [ 84 :17 1L6% L6y 0061 ‘A49/ -1V WV
06°¢ee I8°Le L 78 11 L6°Y 0091
29°¢c¢e eLe LLGY L6°Y 00€el Yo s
1e°ee vy0°Le osyy L6°Y oozt
66°2¢ 19°9¢ ¥86¢ L6%Y 0011
99°2¢ ¥1°9¢ L8%¢ L6°Y 0001 ‘Nd9/ IV °02 %
62°2¢ 19°s¢ 0662 L6°Y 006
26°1¢ g0°ge €692 L6y 008 Yo 22°% de
16°1¢ e ve 9661 L6y 0oL
01°Te 09°¢e 00s Y L6°Y 009
69°0¢ 69°2¢ €001 L6°Y 00s ‘N49/ VI °g v
€€°0¢e 66°1¢ 90¢ L6°Y 004
el1°0¢e 91°0¢ 6 L6°Y 00¢ No g°¢ A§<vxi
€1°0¢ €1°0¢ 0 L6°Y 862 ¢0T

o 001 , erm ,orw ndo/03A WD | wdo/0dqwD | wdn rwd Frriddeshcd m!._.xo WY/ TV T =Gn< " on)

hd VARG I3Md|  H VLVIH AOUIN3 33ud _o.n m_daozth 4 N . 00° no
31V1S IDNIFYIIIY WONJ NOILYWNOS Hed)" € y

dLVLS JONIYILIY
* o000 03 ,862 WOJIJ 88D OTWO3BUOKN TBIPI 3H WNITIH

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

102

11°2¢  [62°09 |09g»8  [00°9  |000€ - -,
91°1E 60°09 |096€8  [00°9 0062
11°0€ 88°6S  |09€€8  |00°9  [008Z " oy
10°62 99°65 o9L28  |00°9  |ooLZ
£8°L2 GE*9E 09122 00°8 0092
05°L2 %0°9¢  |09€12 00°8  |00g2 . o
s1°LZ 1Le6e 09502 00°8  |00%Z
8L°9¢ Le*se  |ooL6t 00°s  |00gz % -
19°92 20°g¢ 09681 00°s  |00z2
10°92 s9°ve  |09181 00°8 |00TZ
89°62 9Z°w¢ 09€L1 00°8 | 000¢ -
€16z |%8°ce  [09591 00°8 | 0061 A49/°T0 Wy
99°42 In°€e  |09LsT 00°g | 0081 ' w
9z°%e 09°0¢  |06L0T |68°8  |OOLT
L8°€2 90°0¢ 0166 zL*s | 0091
892 15°62 0506 ss°8 | 0061 — :
LO®€2 26°82 0028 8e*8 0091 A49/71v2 Hv
c9°22 1€°82  |OLEL 12°8 | 00€t " v
0z*2z 99°12 | 0969 »0°8 | 0021
viels  |feeos  |eses  |6iet | 000
9L°02 Zvese 0zzy €S°L 006 /W (000°09) “wv
61°02 |9s°vz | 08%e 9e*L | o008 . .
69°61 |ls°cz | 0sLZ 61°L |ooL % (009°2) ae
80°61 gvezz | owoz zo°L | o009
15°81 1z°12  |0get ¢8*9 | 00g : . -
v0°81 L*61 oL9 89°9 004 49/ W>  (00T‘¥) "Mv
e e ewn e
d ot “A49 /Y o . o » . o . - . o .
o | s || [ | ] e e
JIVIS 3ON3u3430 WOuH NOILYNHO] (TR =)~ ¢ H—eH o L Rl ¥6°¥91 ~9

*4000¢ 03 ,CLLT WoxJ PINbIT ¢ ,CLLT 03 862 WOIJ PTTOS

dLVLIS JONTHALTY

WNIWTOH

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



103

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

HYDROGEN

1% gveogy Lezie 98°8 000¢ . -
L1°t» | 8T°8y | €sc0z | ze*s | 006z mYo08°2T ¢
26°049 L8°LY ELY6T 8L°8 0082 % yzege =21
L9°0% SSoLy 86581 €L*8 00L2
~¢”w¢ €2°LY LeLLt L9°8 owo~
G109 68°9% %9891 09°8 0062 . )
88°6€ | %5°9% | L0091 | €5°8 | 00%Z #49/77%2 Hv
65°6€ 8T 9% 85161 9v°g 00€2 Yo a1
0€°6¢ 08°GH 9TENT 8e*8 0022
66°8€ 196y Z89el 62°8 0012
69°8€ 10°6y 85921 0z°g |°0002 wao/ D "o
9E°8€ 65°wY Z9811 ot°s 0061
€0°8¢ 9T hy 8€0TT 00°g 0081 Yo 41
89°LE oLew 2201 16°L 00L1
ZE*Le €2°¢€y 9696 z8°L 0091
S6°9¢ EL*ZY 8198 2LeL 0061 o R
6s°9¢ | 0zeze | T16L z9°L | oow1 Hd9/7v3 hv
91°9¢ n9°1Y »S1L 2s°L 00€1 Yo s
1Les¢ %0 T¥ LO%9 EveL 0021
GZ°se 09°0% 6996 2E°L 0011
9LvE 0L*6€ 296 22°L 0001 A48/ D gesTz MY
92°%¢ 56°8€ 922y 1L 006
2Loce 11°8¢ y1s€ 80°L 008 % gce02 a8
9T°¢e L1°LE 8082 v0° L 00L
86°2¢ 80°9€ s0t12 10°2L 009
00°2¢ 18°ve 90%1 66°9 00s ‘A49/ VD . wy v
69° 1€ GZege 90L 86°9 004 0°ge
12°1e sZ°1e 2t 68°9 00¢ %  ggeeT aw
12°1¢ 12°1¢ 0 68°9 862

d " ot 001 , CYLYRT) , ‘Md0/°VD w49 030/ 1vD .-,_w \;%-um.\. m_<u Y\ b_“w ﬂs.wwepumw. . o ‘N49/-VD $20°2 = (n-="""*5on)

od VAONINI S| oH V LVIH AO¥IND 2204 w .:&...lhz 4 ».u__ - R o
31V1S IONIYIIIY WOUS NOILYWNOS Hod~ ¢ ow T0°* 2

JLVLS FONTHISIT
*,000¢ 03 962 WOIJ 88D OTWO3BTJ TBIPI 2y NEZDOUAXH

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :©jeQ uoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



@ €08° - | GeOll G68%§ 6€E°vE 99°8¢ €2ZWET L6°Y 000¢ ny =4
& ov6* - [oLwzt 6€8%S GZ*he oL*gg 92621 L6°%y 0062 . —ay
4 680°T - | 856€T 28LYs 60°%¢ 25°8¢ 62921 L6°y 0082 .
> LY2°T - | zZ19st H"2LHS €6°¢€€ nE*8E €E6TT L6°Y 0022
m 6Tv°1T - | vggor 299%S 9L°EE G1°8€ 9ENTT L6%% 0092 - v
w 109°T =~ | 22es8l L6GHS 66°¢¢€ 96°LE 6€601 L6°%Y 0062 A49/7¥2
008°T - [9LL6T 82546 Ovece GLele 29901 L6°% 0042 .
5 120°2 - | 12212 90646 22°¢€e 9GoLE %66 L6%Y 00¢2 Yo L
z 06z*z - |Ls922 18E%S €0°¢e 2E°LE 6996 L6°Y 0022
" 806°2 =~ | €0TH2 10€46 €8°2¢ 60°L¢ 2568 L6°y 0012 - "y
8 o6L*2 - |9€gse 912%S €9°2¢ 68°9¢ 117} L6°Y 0002 #49/°1Y3
4 201°c - | 9L692 L219s 19°2¢ 65°9¢ 856L L6°Y 0061 " a1
N govee - | 00%g2 2€09g 8r°2¢ 2€°9¢ 1942 L6%y 0081
2 2€8°¢ - | 01862 €€6ES G6°1¢€ ©0°9¢ %969 L6%% 00L1
992°% -~ |se21¢e 0€BES oLe1e wLeGe 8949 L6°Y 0091 .
96L°Y =~ |Lv92¢ 22LES y9°1¢ Zn°Ge 1,66 L6°Y 0061 49/ wv
ETE°S =~ |9€0%e 809€G LT1°1E 80°G¢g oi%s L6%Y 0041 -
L56°S -~ |EEHGE 06%€6 68°0¢ TLo9€ LL6Y L6y 00€1 Y
90.°9 - |B8189¢ 99€€S 85°0¢ TE*HE 084H% L6°% 0021
896°L =~ [O618€ 8E2ES 92°0¢ 88°¢€E €86€ L6°Y 0011 "
%9°8 =~ |9666€ 90TES 26°62 ovege L8YE L6°%Y 0001 N9/ VD v
¥€6°6 - |8060% 89626 95°62 88°2¢ 0662 L6°y 006 -
8ES°TIT - [weezw 92826 61°62 og°2¢ €642 L6°Y 008 %
66G°€T ~ [4GGEY 28925 8L°82 €9°1¢€ 9661 L6y 002
€EE°OT - |6E8YY LESZS LE®82 L8°0€ 0061 L6°% 009
851°0Z - |ST19% 06€26 96°L2 96°62 €001 L6°% 00g 49/ v
6L8°62 - |sGeLy €n226 65°L2 68°82 90g L6%% 004 .
GLE®GE - |9558w £6026 6€°L2 Zh*Le 6 L6°%% 00¢ Y
019°6€ - |8LG8Y 06026 6€°Le 6€£°L2 0 L6y 862
. _ (O St %
R A e i R Il e e Sy
- Om oH—oH el 1 SWYdo .
SIVIS HNIUTITY WOUZ NOILYWIOS ﬁqﬂro.ﬂ 0800°T
m *4000¢ 03 .62 WO4J €8P OTWO3BT TEAPI :dyC 'BoT SYD OIWOLVNOW TVEAI
R m pue .mmq ‘oHV BuT3eTNOTB) I0J 9393S 20UIIIIIY H NIDOYAXH
(=]
2 =

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE EL_EM ENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.


http://2tt.it

105

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

94°0¢ 68°%S otoeL 16°¢ 000¢ wy =3y
2L*62 oL*%S o9%eL "6°¢g 0062
882 0s5°94 V0o 1L 89°S 008¢ Yo =23
88°L¢ 0g*vg ovetL 29°¢s ooLe
L8°%°9Ye 60° %S 08L0L 99°g 0092
8L®sC 98°¢eS 01¢e0L 1L°¢ 004¢ ‘Ad9/ - Wy
2Y°*He £9°€S 07969 9L°S 00%2
L 1°0d X4 %0°0¢ 0s6%1 o1°L 00ee Yo 'L
q¢®el 2L*62 oyent ot1°L 0022
s6°2¢ 6e°62 0esel ot1°L 0012
¢ve2z  |w0*6z  |0z@2T  |OT°L | 0002 g0/ o
Te®2e g89v°8¢ ottet 0o1°L 0061
96°12 62°82 00%11 ot1°*L 0081 Yo d'L
1y°1e b8®LL 06v01 o1°*L 0oLt
g€e°1e 99 L2 0866 o1°*L 0091
28°0¢2 00°L2 0Lee 0o1°L 0061 . s
0%%02  |1s°92  |09s8 ot°L |oost Ao/ nv
46°61 80°6¢e 0¢8L ot°L 00¢ 1 Yo d's
Lv°61 I4 ALY4 oy1L ot°L 0021
90°381 0o8°*ve 0oev9 o1°L Oown
onest A4 14 ocLs ot1°L 0001 . . ¢ a
18°L1  |lev€z |ot0s ot*L | o006 ™ 00T ys Wv
LTI*LY w622 00¢y ot°*L L o] ] Yo *02¢¢2 de
L9°91 69°12 066¢€ 0o1°L 00L
69°6T 6%°02 0882 0ot1°L 009
ctu'wu ON“O.H oL12 OAHF 006 ‘Nd9/ VI *08L v
11 18°61 089 06°9 004
28°1 98°¢l 21 (L A") 00¢ Yo 2e°62v an
28°¢1 2g°el 0 6t°9 862

o 207 ‘M40 /D ‘N40/°VD ‘AdD /'030/° WD | ‘Md0/'930/* WD ‘M9 /"D MO /03I Yo ‘Kd9/-V) ¢ =CnE"% )

] ] >°“°U.“.W‘..Un“n AdO¥LNI ANILINOD 1V3IH ALIOVdEYD LVIH Buniviaamal th H
[rVIOma T TV Tl ] " ) 1 L) . ~49
31V1S 3N34334 N33 NOILVNEOA Hod)" 28°y1t

*,000¢ 03 ,02¢2 WOXJ €8P OTWOIBUON TeOPI ¢ 022 03

02€°62¥ wWoxg pINbTT €,2¢°62% 03 ,862 WOXF DPTTOS

dLVLS FONIHAIAY

ux

WAIANI

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :©jeQ UoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

(o} (o) (o) 9G6°6% 68°%S 01091 16°s 000¢ wiy =9
0 (o} (0] LE®GY oL 86%S61 $6°¢ 0062
(0] (0] (0] 81°6% 0s°*9g 206%1 86°¢ 0082 Yo =2
(o) (o} o} 66°8% 0e*Hs Zuent 29°s ooLe
(0] (o) (o) 08°g% 60°%s LLLel 99°s 0092
(0] o} (o) 86°8Y 98°€S 602¢1 LS 0062 ‘Md9/ V3 Wy
[0) Q (0] LE®8Y €9°¢€S 6e921 9L®S 0042
0%0° - | sZ% LOTHS y1°8% BE®ES L6021 18°¢ 00€ee Yo dL
eLe® - | 2sLe 2eeys 16°LYy 21°¢es LYl L8°S 00ee
626° - | 9806 26e%S L9°LY s8°2¢ 28801 %6°S 0012
e - |sznL Sow9s | zZhe°Ly  |95°2Zs  [6820T | 00°9 | 0002 . Wy
e21°Tl = | 88L6 TLs%s 9T°LY s2*2s 1896 LO®9 0061
€Lyl - |9et2t 0L9%¢ 68°9¢ 26°1s 0,06 s1°9 0081 Yo dL
L98°T - | €26%1 2oLYS 65°9% 96°1s 2998 22°9 ooLT
L0OE®Z - | 96891 998HS 62°9Y 81°1¢ 928L 62°9 0091
s08°z =~ |2zsz61 22646 66°G% 8L°0§ Z61L 9€°9 | 00§T nd8/ WD Wy
6LE®E - | 9¥912 %66%S G9°GY €€°0¢ %659 Zn°9 00%1
LeEO®HY - | G104 65065 2e®SY 98°6Y 6066 LY°9 00€etT Yo ‘s
T18°% = | LI¥92 121689 96°4%Yy e °6% 192¢ 8v°9 0021
€ZL*S = (90882 %8166 65°%Y 8L°8Y y19% 9%°9 00T1Y
128°9 - | T121€ | 1s2SS | 61°%% | 9T°8y | TL6E 6€°9 | 000T Y. "o
291°8 - | 119¢¢ 82€6S 08°cy 0s°Ly 8EEE 92°9 006
6%8°6 - | LE09E 18441 LE®EY LL®9Y 1eLe 90°9 (o]0} Yo de
600°21 - | Y9v8E LESSS s6°2Yy 86°6Y Lete 08°g ooL
206°H1T - | OT60% 28969 162y T1°sY 2961 16°s 009
OMOQQH - 68¢eY #6866 OOON# [ Gl A J %201 %2°s OOﬂ ‘N49/ VD L TRv
y11°62 - [ 296G 0€89s LTy 86°2% 01s 90°¢ 00%
Gly°GE - | €698Y L669S 16°1% %6°1Y 6 86°Y 0o¢e Yo Al
TEL®GE = | 99Ll8Y 000Ls 16°1% 161y 0 86°Y 86¢
..x o 207 , ‘M40 /WD ..-._o\.iu LT .-..w\;.u-un..\.wu ko rv> b._w ﬂs«.ﬁuanﬂw. u!._.uo ‘Nd9 /I 28%°T ° ="
od VASNRI US|  H V IVIH Aouana a3ud i n_o:oz iy 4 h.?_ E swyao . .
3LVLS IINIYIIIY WO¥J NOILYWNOS Hed)" ° 28 ¥11

*0,000¢ 03 ,02£2 WOIJ S9P OTWOIBUON T®API ‘,02€2
03 ,2€°62% WOxJ PYNDIT * 2¢°62¥% 03 ,862 WOXJ PTTOS
10° 1801 pue .m&q ..mmq JuUT38TNOTB) I0J 93¥3S 9dULISFOY

SVYD OIWOLVNOW Tvaal

ux

WNIANI

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



107

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

10°0L 0z°€s8 9856¢€ €°6 000¢ iy Py
LS°69 68°28 6G98€ €E°6 0062
60°69 96°28 wZLLE 1€°6 0082 %o =y
09°89 2z°28 6L9€ 0€°6 0022
80°89 L8°18 #98S€ 62°6 0092
¥G5°L9 15°18 9E6YE L2%6 0062 wg/"
96°99  |eT°T18  |otowe  |9z°6  |00%Z 149/ Wy
9€°99 wL°08 680€€ 62°6 00€2 * .
2L°S9 €€°08 0912¢€ €2°6 0022
€0°69 06°6L LEZTE 22°6 0012
0g*H9 SH°6L L1e0€ 12°6 0002 ‘N49/ VD Wy
16°€9 86°8L 96€62 61°6 0061
99°29 8v°8L 8L¥82 81°6 0081 Yo d'L
GL°19 96°LL 196L2 91°6 00,1
GL°09 oveLL 9992 S1°6 0091
99°66 18°9L 1€L62 ¥1°6 0061 . o
9%°8s 81°9L 818%2 21°6 0041
T1°L8 05°6L L06€2 11°6 00€1 Yo ds
19°66 LLowL 16622 60°6 0021
06°€s 86°¢€L 88022 80°6 0011
96°16 2T°€L 28112 90°6 0001 ado/ vy "OLEE wmy
¥9°6% LrezL LL202 $0°6 006
68°9Y otetL ELEOT 20%6 008 ¥  °9S¥ 4e
25°¢cy 06°69 2Ly81 00°s 0oL
£2°6€ 15°89 ELSLY 86°8 009
€6°€E 88°99 9L991 G6°8 00g ado/wvs>  ‘OLL®S  wyy
LL sz 81y €25 02°61 [ 00% .
06°L2 86°L2 (73 91°¢l | 00¢ ¥ 8°98¢ dn
06°L2 06°L2 0 »1°€1 | 862

4 o ‘g9 /- ndo)- ‘adD /030" ‘ad5 /030 ‘gt /- ., . ¢ :

b | 207 -.n dru“\ﬂ.““uuu "z-”\._.“w“ -»umm.h“wmm“ > -;wy”wﬂuiu :M-M.Mow.p«m: »ﬂwﬂﬂdu%ﬁ%. w!»&o ‘Nd9/-TvD QFH [ -n&:ln_ 8«.5

3LV1S IONIYIIIY WO¥S NOILYWNOS ( Hod™ o H—oH o L swvao 28 €82 9

*,000¢ 03 9G¥ WOIXJ 88D OTWO3BTA TVIPI ‘,9S% ©3

»8°98¢ wWoxJ pynbyT € ,8°98¢ 03 862 WOIJ PTTOS

ALVIS FONIUIIAY
21 ANICOT

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ UoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

108

) ) §) L6°%L 0z°c8  [soLvz |66  |000E —
0 0 0 oLyl 68°28 2LLe? €E*6 0062 ny =7d
0 ) o 19°9L  |9sez8  [2eszz 1€°6  |0082 ' ooy
) ) ) 1t*sL  |2zezs  |z1etz  |oe*s  |ooLZ
o ) ) 08°€L  [L8°18 |€860Z |62°6  |009Z
) ) ) 6%°€L  |ts°18  [s600z  |L2°6  |o0OsZ )
0 0 0 9T°€L  |€1°18  |e62T61  |9z°6  |oO%Z #49/77¥2 v
0 ) ) €8°2L |wL°08  [v028T sz*6  |00gz . at
0 ) ) gvezL |e€*08  |0szil  |€z*6  |002z
0 0 0 ztezL |oe6°6L  |9s€9T zz*e6  |ootZ
0 ) ) wl°TL  |swe°6L  |9ewst 12°6  |0002 }
0 0 0 GE*TL 86°8L  |STs%T 61°6 0061 A49/712 Wy
0 ) ) €6°0L  |swe°8L  |L6SET 81°6  |008T " a1
) ) ) 1s°0L |96°LL  |o0s9zt 91°6 | O0OLT
0 ) 0 G0°0L  |oweLL |soLTl s1°6  |0091
) ) ) 85°69 [18°9L  |0580T 91%6 | 00G1 )
o 0 0 60°69  |BT°9L |L£66 2t*s  |o0w1 W49/ LA
o ) ) 96°89 |o0s°sL |9z06 11°6 | 00€1 " -
) ) ) 10°89  |LL°wL  |oT1s 60°6 | 00Z1
0 0 ) €veL9  |86%cL »wwn ow.o oww~
) z8°99 |2zteeL |t10€9 90°6 | 0001 - N
0 0 0 81°99 Loz 96€6 %06 006 #49/773 b
0 0 0 69°69  |0T°T1L  |€6% z0*6 | 008 . e
(o] o] 0 LL*H9 06°69 166¢€ 00°6 00L °
) 0 0 €0°99 |15°89 |z692 86°8 | 009
0 0 0 62°€9  |88°99  |geLl s6°8 | 00g -
0eL® - [Llgel 69501 %9°29 68°%9 €06 06°8 00% A49/7TVD v
GZ€°c - |w9sv ZLev1 62°29 | n€*z9 |91 ze*s | 00¢ " .
€6€°€ - |629% 08891 gzez9 |[sz*29 |o 18°8 | 862
4 o ‘M40 /D ‘nd0/ o . B " . . . o B
2 | | e e [ aane e [mem L] [ s ce
31VIS SON3¥3434 WOuA NOILVWEOS W G- o H=olt b 1 sw¥d  28°¢S2 ~9

*,000¢ 03 ,9G% WOIJ §8D OTWOIVTA TWSDI °,9ch
03 ,8°98¢ WoaJ PINDIT ¢,8°98¢ 03 862 WOIJ DPTTIOS
18y%T307 pue “Jav “Iuv BuraeTnoTed 03 e3wrs SoUsIeeu

SYD OIWOLVIQ Tvadl

2

ENIQOI

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



109

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

Gon°1 81102 - [26€6T 12°0g LL*%S €0LeT 0g°s 000¢ ny =29
[AC28¢ 2SL8T - |g2€61 50°0¢g 65°%S TLIEY 82°¢s 0062
€ve*1 2L9LY - |99261 68°6% 09 Hg 49921 TAZ 0082 %o =%1
80¢°1 99191 - |[¥0261 €L°6Y 12°%s 61121 92°s 00L2
IRTAA 9€8yT - (99161 G5°6Y 10°%s 96611 z2°g 0092
€81°1 9€GET - (68051 8E°6Y 18°¢€S GLOTT 02°g 0062 49/ Wy
L2884 0%eZ21 - [2€061 12°6% 09°¢s 66601 81°s 0042
0%0° 1 99607 - |LL68T 20°6% 8EES 8€001 91°s 00€2 Yo 'L
966° 1€96 =~ |[s2681 €8°8Y SI°€S €266 1 2 &4 0022
oLg* €9€8 - |wL1881 €9°8Yy 26°2S 1106 11°g oote
L LSOL - |gzesl 28y L9°25 0068 60°g 0002 “A49/-I¥ Wy
€99° 2LLs - |9LLst 12°8Y iv°2es 2664 LO°s 0061
€9g° €Ly - |62L81 g6°LYy €1°25 984L G0°g 0081 Yo L
80%* 6L1¢ - [e898T wLLY ¥8° 1S 2869 €0°g 0oLl
0gz* 9061 - |[8€98T 0G°Ly 616 6L%9 20°g 0091
060° 129 - |v6681 wZoLy 22°1s 8L6S 00°¢g 001 ‘Ad49/ V2 v
20T - |659 15681 96°94 L8°0g 8LYS 66°% 00%1
n2e® - 261 L0681 L9°9y 06°0g 6L6% 86°y 00€1 Yo ds
686° -~ |eT2e G998 1 LE®9Y 01°0¢S 289y 86°Y 0021
888° - [viwy 2298l 50°94 L9°6Y 786€ L6°Y 0011
962°1 - |[BELS 8LEBT 2Ly 0Z°6% L8YE L6°Y 0001 ‘ad9/ VD *nv
2oLt - |[ttoL €EEBT GE®Gh L9°8Y 0662 L6°Y 006
§62%°2 - [9s28 88281 86°4Yy 60°8Y cove L6°Yy 008 Yo a8
0L6°2 - €156 2vz8l LGoYYy 2yeLy 9661 L6%Y 00L
L16°€ - 55101 66181 9T*HYy 99° 9y 0061 L6°% 009
2y2°6 - 26611 L9181 GL°EY SLeGY €001 L6°Y 00g 49/ . “wv
88G°L - |L8BET Tlece 8E'ch 79° 0y 90¢ L6°Y 004
9LT*2T - [etLo1 6L762 8T°EY 12°%¢y 6 L6°Y 00¢ Yo o
162°21 = |L9L9T 28462 81°%¢Y 81°€"w 0 L6°Y 862
‘@i |, M MO e | M | s TR | v e [ Je W Mgyt =G
od VASYMI | H VLVIH ADUINA 33ud n stez L q -
J1V1S 3ON3u3334 NONd NOILYWHO04 T - o Mo 2 ! ™ 164921 *

H &mo

°0000¢ 03 ,9Sy WOIJ $8D OTWO3BTA TBIPI ¢ ,9S¥
03 ,8°98¢ WOIJ PYNDTT ‘,8°98¢ 03 862 WOXJ PITOS

T30 pue ..m_mq .m:q BUT4RINOTE) J0J 93¥3S oUSISJOY

SYD OIWOLYNOW TvadI
I ENIQOI

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :©jeQ UoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

110

L9°81 L9°L2 01942 05°6 000¢ iy iy
91°81 GE*LZ 09992 06°6 0062
#8°L1 20°L2 01462 05°6 0082 Yo =31
25 LT 9€°*He 0L%81 6€°6 00L¢
IXATA 10°42 0nsLT G2°6 0092
10°L1 s9°¢2 02991 11°6 0062 N9/ YD Wy
9L°91 82°¢¢ 0TLST L6°8 0042
9%°91 06°22 0zgw 1 €8°8 00€2 Yo aL
L1°91 16°22 066€1 89°8 0022
88°61 1teze 060€T nGeg 0012
85°GT oL°t12 04221 oveg 0002 w49/ v Wy
L2°s1 Lze1e oTHIT 92°8 0061
G6°41 €8°02 06501 21°s 0081 Yo a1
29°%1 LE®O2 08L6 L6°L 00LT
8Z°%1 68°61 mooo €8°L woo~
26°¢€1 8e°61 0z8 69°L 061 4dd .
Gs*€1 | 98*sl | O%wL ss*L | oowtl h49/71v3 nv
9T°¢1 1€°81 00.9 ™oL 00€T Yo -
YRFA €L°LT 0L6% 9z°L 0021
€€°21 oteLt 0626 AL 0011
68°11 €9°91 SHGh 86°9 0001 %49/ V2 00L ‘ST )Y
et oLesT 098¢ v8°9 006 ( veT)
96°01 26°%1 061¢€ 0L*9 008 Yo (00%‘p) et
€9°01 €0°4T 6262 65°9 0oL
16°6 20°¢t 0L81 v°9 009
6€°6 98°11 Gezl L2°9 00s R P uy g
v6°8 6%°01 029 €1°9 004 (0ogs)
1L°8 7L°8 1t 00°9 00¢ Yo L2L°2 dn
oL°8 oL*g 0 00°9 862
d ot . .. o .. o - . " . . " o o N
e | e e | ST | ST | a0 w9/ IV A
ASYRO 33 ol 1 sisez L d
31V1S IINIIII3Y WU NOILYWNOS T = “ ool b t swHo 2°261 "
ALVLS FONTYIIAY
*,000¢ 03 L2L2 woxg PINbIT  ,L2.2 03 862 WOXJ DPTTOS ax WNIAQINI

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



m

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

9LT®e - |109¢% 16161 %6°¢€S 26°6¢ 19491 18°9 000¢ ny =39
.926°¢€ -~ |€E6L9% 6Tv6€T GlL®es 62°66 6,091 €8°9 0062
206°¢ - 120006 9896¢€1 9G6°¢6 60°66 96€S1 G8°9 0082 Yo =21
Ote®w - |262¢€S 092941 9e°€S 08°8¢ otLnt 98°9 ooLe
99L®y = |90L99 789991 g1°es ©7G6°8¢ 720%1 L8°9 0092
662°S - |L9109 LTL9YT %6°2¢ Lz°8s Leeel L8°9 0062 ‘N49/ VD Wy
Y6L°S - |9€9¢9 04%69%1 2L®2s 66°LS 06921 L8°9 00%2
LLE®9 - |H%1TL9 HGeTLYT 06°26 oL*LS L4611 G8°9 0o0¢e o d'L
010°L - |[2L60L oeelyl 82°2¢ ov°LS 08211 €8°9 0022
80L®L - |2LO%L 606L%1 ©0°2¢ 80° LS 66501 6L°9 0012
LLv®8 - |186LL 189L%1 6L°1S SL®°9G 1266 SL®*9 0002 ‘Md9/ VD Wy
G2E®6 - |eLOT18 6e8LYT (128 £4 %°9¢ 6%26 69°9 0061
TL2°01 - |866%8 766L%1 62°1¢ G0°9¢5 9868 29°9 0081 Yo 'L
Oge®Il - [sc188 (228344 10°1¢ L9°G6q GZ6L %6°9 00Lt
126°21 - |2L916 962891 %L°0g 82°6S 9LZL #9°9 0091
yL8°€T =~ | L1266 Lev8%1 #9°06 98° %S Le99 €e®9 0061 ‘A49/ -V TRV
02%°GT ~- |2LL86 0Le8H1 41°0¢6 [ A4 14 0109 12°9 00%1
€02°LT - |s2€20T1 9698%1 £8°6% 86°¢€S 96€S g80°9 00€e1 Yo d's
062°61 - |€16601 628891 0G°6% 6%°€S S6LY €6°¢ 0021
eGlL®*1Z - [08%60T1 6668%1 L1°6Y 66°2% 602% 8L®S 0011
9TL*%Z - |%80ETT |%606%T [18°8%  |wv°2s  |6E9€ z9°s | 0001 I o
Gee®82 - | 189911 q2e6%w1 W98y 98°1¢ ¢80¢ 9v°g 006
1L8°%°2¢ - |91€021 96e6%1 40°8Yy 2z2°1s 9962 1e°s 008 o ‘dg
€0L®8E ~ |EG6EZT 96%6%1 9Ly 26°0¢ 1202 81°S 00L
98%7°9% - [€19421 6£96%1 22°Ly eEL6Y 6061 L0°g 009
06€°LS - |062TET |OLL69T |18°9%  |zg°sy  |S00T 10°s | o0og IRy -
L9L®°el - |2006¢eT 9886%1 79°9Y oL®*LY 90¢ 86° Y 00y
6L0°T0T~- [6€L8¢ET 8666%1 #2°9% L2°9% 6 L6°Y 00¢ o A
26L°T0T~ |L088ET 000061 $2°9% 92°9Y 0 L6°Y 86¢
d ol o - o .. o » o o .. . .. . o $1°86T
N 0“““,“"& “_...“.“.Mﬂ “u.m..wwmw > ..wnm“ﬂmiu :n..m.w& H«mx h.“w«mwﬁﬂ. i R/ WI pogep =@
31V1S 3ON3¥334 WOBS NOILVWHOd T - o Mt ° ¢ s 2261 ?

°.000¢ 03 22,2 woaJ PINDIT €, L2.2 03 862 WOIJ DPTTOS

uquHwoa pue .mhﬂ .mmq BuTaeTNOTR) J0J 93831S aduagaJay

SVD OIWOLVNOW TVIQI

a1

WNIQI¥I

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

112

Ze'61  [9v°62  |ovw0oe  |86°01 |000€¢ - =
16°8T |60°6z  |ese6z  |we6c0T | 0062 s91 ¢
19°81  |oL°sz  |t92z8z  |06°0T |008Z Y CL9°T =0y
6z*81  |1e°sz  |eLtez  |9gcor |ooLZ
L8°L1  |06°LZ |68092  |28°01 |009Z
gv°L1 |ewerz 6005z  |srzeo1 |00sz Ry wy
L0°L1 |voezz  |eeecz  [wLco1 |oOwz s12
59°91  |8se9z  |198zz  [oL°OT |00€Z % €8T¢T -
12°91  |t1°9z |e6L1z  |99°01 |00zZ
wl*sT  |19°sZ  |62L0z  |z9°01 |o00OT2
92°s1 60°62 69961 85°0T [0002 - )
oL°»1 _ lgc°wz  |cr981  |ws*01  |006T /0 "V
weowl  [96°T1¢  [2066T  [85°6 0081 % §60°T a1
08°cT__ |tvetz  |ew6z1  |ew*s  |ooit
Gevel  [9L°0z  |e9811  [L6°8 0091
18*21  |et*0z  |1860T  |ii°8  |oosT . .
Le*zt  |es*61  |v110T  |escs  |oowt w2 "V
98°1T  |96°81  |9926 ge*s | 00¢t " a3
L2°11__ |og st |eewe L1°8 |00zt
B9TOT [ziLl 622L €8°0T [00TT
L0°0T  |s6°sT  |zess 08°€T | 0001 o O ¢ -
69°6 oL*vT  |v69% wL°0T |006 006 °c8 v
16°8 €6°€T  |ooLe €z°6  |008 % 09T°C -
€8 Le*2t  |ogsz szes  |ooL
oLeL 91Tl |2v0z ws*L  |009
* [ ] L]

o m MRl ) femaes
69°9 25%9 e 00°9  |o0¢ % 279°T -
69°9 6v°9 0 66°s |86z

‘s "o o] o | AT | ST | W | BSVETR L WO/ 0L0°T =GHE

Ey SLset 1 d
JIVIS SONTUI38 WOUA NOILVWEOS (T ol ¢ o ° ! e se'ss ™

*0000¢ 03 ,2T8T woxJ pInbIT ¢ 2T18T 03 ,EL9T WoaF IIT PTTOS

‘e€L9T 03 .CBTT WOJJ II PTTOS ¢,¢8TIT 03 ,862 WOIJ I DPITOS

ALVLS IONTHALAY
L0

NouI

¥00U2"8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



13

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

60¢*® - |s%ey SL9%8 81°1s L2°%9¢ %6261 92°9 000¢ wiy =4
22s° - |Le69 05168 10°1s 90°9¢ eL9%1 61°9 0062
TsLe - |€€96 629s8 28°0¢ %8°6¢G 96041 rAGd"] 0082 Yo =31
T100°T - [69¢21 90198 %9°0¢ 29°sS 69%¢1 %0°9 ooLe
oLeZ*t - [stist 68698 (1. 2411 6€°6S 89821 L6°S 0092
296°T - (9L8LI 9LOLS 92°0s 91°Gs 66221 06°¢ 0062 ‘Nd9/ VI Wy
088°T = |%6902 996L8 90°0¢ 26° %S 69911 28°¢ 0042
gz2Z*eZ - |29nel 66088 G8°6% L9°* %S 06011 SL®S 00¢e2 Yo d'L
019°2 - |#%L292 96688 %9°6% r4. Al 11 61501 89°¢ ooze
820°¢ - (00162 66068 Z9°6% 284 1 %566 19°¢ 0012
%6%°¢ - |LL6TE L6568 61°6% 88°€S 96¢€6 66°¢ 0002 449/ VI Wy
010y - [998%¢ 19006 56°8% 09°¢s 488 6%°S 0061
886°% - |96LLE 922%6 oL®*8Y 1e®es 8628 (2 Ak 0081 o 'L
292°S - |6€60% 8E9%6 Y98y 00°€s LoLL 8€°G 00LY
L20°9 - |L21%Y £8166 91°8% L9°2s 122L ye°g 0091
968°9 - |Ll2¢tlLY LESS6 88°LY ee*es 8899 1€°S 00sT ‘ad9/ ¥ Wy
268°L - |9660S %L8G6 LS°LY 96°1¢% 8619 0oeg°s [(JoL A
S%0°6 - |(008€S €6196 yZoLly LS°1S 629S 62°S 00¢eT1 o d's
%6€°0T - | TLOLS 16%96 16°9% st°1s 6606 0g°*s oozt
000°21 - [96€£09 691L6 €S°9% 89°0¢ 896Y €E®S 0011
9e6°el - | 19L¢E9 186L6 41°9% L1°0g €e0n Le®sS 0001 K49/ "WV Wy
€2e®91 - | 812L9 82986 2L®SY 09°6% 26%¢ 96 006
92€°61 - | 0eLOL %L066 82°G% 96°8% 7962 €6°S (oJ0: ] Yo ‘d'e
861°¢2 - | 862%L 98€66 18°%Yy 12°8Y 98¢ %9°¢ 00L
LLe*82 - [106LL €0966 1524 A eEECLY SI81 8L®S 009
6€9°6e - | 1esl8 T%L66 18°ety 92°9Y geet 66°S 00¢ 49/ "y
#HG6°9% - | 08168 91866 oe°eh 26°9% s29 0t1°9 00%
G2L*%9 - | 1%888 0€866 21%cey (28424 11 %1°9 00¢ Mo dn
9LTI®S9 - | 21688 0€866 11°eY 18 &% 0 »1°9 862
d o ‘A9 /WD M0/ VD ‘Ad0 /°030/° WD | ‘ado 030/ WD ‘M40 /"D *MdO /03D Yo ‘Ad9/Vd 1T =CnE""wm)
3 9201 [ ) NOILLONN 4 AdOUINI ANILNOD LV3IH | ALIDVAYD 1VIH viBenl Le9°T
bd VASNMNI338d| H V LVIH Asuana aawd 1 1% L d o .
J1vis wuleﬂumz WO¥d4 NOLLYWNOd Hod" o M= ou t s S8°SS i

* 0000 03 ,2T8T woaJ PINDTT €,2T8T 03 ,£L9T woxJ IIT PTTOS

‘oSL9T 03 ,CBTT woxg II PTTOS ‘,¢8TT 03 862 WOxJ I PTTOS
azoﬂwoq pue .mhq .m:q BUT4BINOTE) JI0J 9383S I0UdIIIIU

SVYD OIWOLVNOW TvadI

a4

NOYI

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

114

KRYPTON

61°9%  [99°0G  [e2Zwel L6°%  |000€ wy  £°7S oy
v0°9v  |6w*0s (92621  [L6°v  |0062
68°Gy  [2€°05  |6292T L6°y 0082 v, ¥°602 e
€L°GY  [M1°06 Ze61l L6°%  |00LZ
95°Gn  [g6°6%  |9€9TIl L6°y  |0092
6€°G%  |9L°6%  |6€60T L6°y  |00s2 Py, o
0z°sy  [s5°6% 29901 L6°y  |00we
20°Gy  [vE*6w  |s966 L6°y  |00€2 Yo -
€8°9%  [2T°6%  [84%6 L6y |0022
€9°v%  |68°8%  |2s68 L6°% owwm
go°vy  |G9°8h  [GGu8 L6°y |0 )
1z°w%  |6c°8w  |8s6L L6°y  |006T #4972 Wy
86°cy  |21°8%  |19%L L6°y 0081 % -
GL°EY  |%8°Ly  |%969 L6°y  |ooLl
05°ch  |9G°Ly 8999 L6°% 0091
wzeey  |2z°Lw  |1L66 L6°%  |006T . .
L6°2%  |88°9%  |wL%e L6°%  |00w1 /M Hv
69°2% 1s°9v  |LL6Y L6°y  |00€l " s
8€°2%  |[11°9v  |Oguw L6°%  |0021
90°Z%  |89°Gy  |ws6€ L6°y  |0OTT
Lty |0zese  |L8%E L6°% | 000t ) cgcT’ :
9¢°Te  [89°%y  |0662 L6°% | 006 A9/ 8ST2  ‘w
66°0%  [OT°9v  |€6%2 L6°y |o008 . SL°6TT -
85°0Yy €Ev°cy 9661 L6°Y 0oL °
L1°0%  |19°z%  |oost L6°Y woo
9L*6€ oL°ty  |eo0T L6°Y 0s : : -
6€°6€ S9°0% 906 L6°Y 00% W49/ ¢ v
61°6€ zz°6¢ 6 L6°y | 00€ %  6°STI .
61°6t |6T1°6e |0 L6°Y 862
‘s Mooy |, Mo | merwe | aipiongd | wsereaws | ais s | messae | v niowo TBFT - (u %y
hd VASYRE 338d| N V LVIH AOUIND 32u4 1 siee L d e .
3LYLS IONIYIITY WO¥S NOILYWNOL ( Hodl™ s H=ch o L swvuo OQ £8 M9

*,000S 03 962 WOXJ S OTWOIVUON TBOPI

dLVIS JONIUIIIH

Ly |

NOLJAW

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



115

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

LANTHANUM

Ge*sz  |Lzeee  |osLez  |00°g | 000€ iy Y
80°qe 00°¢ce 08622 00°8 0062
ogen¢e L% 0g81¢ee 00°*g 0082 Yo =9
2s9°%2 ;m#omw 08e 12 00°8 00L2
2Z*%e g1°2¢ 08602 00°*8 0092
06°¢¢ 18°1¢e ogLel 00°*8 0062 . !
65°cZ |6v°Te | 08681 |00°8 | 00%Z 449/ Y
G2l sl°1e 08181 00°*8 00¢e¢ Yo &t
AL A4 6L°0¢ 08¢elLl 00°*g 0022
£6%22 2%7°0¢ 08691 00°*8 0012
wi*zz |€0°0€ |omLsT  |o0*e | 0002 g5/ o o
wle1? 29°R2 08671 00°8 0061
LA 4 8162 08wl 00°8 0081 Yo d'L
9y8°0<Z elL®8¢ 08eel 00°*s 00L1
gee07z w282 08621 OOHQ WOO._”
88°61 eL®Le 08LTT 00°gy 061 . s
439
¢e*61 |L1°Lz |08601 |00°8 | 0O%T 49/ nv
GL*8T 86°9¢ 08101 00°*8 00¢e1 Mo d's
gl*8l 6°62 08E6 00°*8 0021
79°L1 90°2¢ [oR 2:14 t6°L 0011
€1°L1  |61°22 | 090¢ teer | ooot YR, ‘ ”
29°91 |8tz | o062% 19°L | 006 W 005766 v
L0°9T | 6v°0z | Owse sveL | 008 Y O¥9°s -
16°61 16°61 0082 62°L 00L
oyl ov°egl 0802 el®L 009
Le*n1 TteLt oLel L6°9 00¢ . 0oL ° w
98°¢T | Ls°sT | s89 18°9 | 00w wio/wo (00L°2) Hv
09°cT | #9°€1 |2t s9*9 | 00€ % CET'T -
09°¢1 09°¢1l (V] G9°9 862
d o 49 /°D ‘A49/° WD ‘Ad9 /'93Q/°VD | ‘Md9 /030 WD “A49 /°IVD ‘Ad9 /030D ] ‘Md9/ 7> 69S°T =CnE %N
A 901 o.u S “z<._.<u: »ouou.hw.suuﬂu :o».:xw ...“m_“ﬂou:puz :_3“6»5: ulzs.m.!!. °
I1VIS 3ONIU3 3 WOUd NOILYWHOS TTHE =) $ oH—oM . : swvad 26°8cT 9
JLVLS FONTUIIAY
*,000¢ 03 ,C6TT wWwoxJ PINbIT ¢ C6TT 03 862 WOXJ DPITOS |1 WANVHINYT

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

116

8r12°t - |ezigt 22956 L6°2% L5°66 20861 oL*L 000€ wy =%
8T ~ |esebl 25966 GL%2s 1€°65 2€061 69°L 0062 s
91.°t - [88612 98966 25°2¢ %0°6% %9781 L9°¢L 0082 Yo =%
€66°1 - [Lzywe 81L$6 82°¢S 9L°85 86%L1 99°L 0oLz
262°2 - |8vaLz 25LS6 9026 Lv*8s 2EL91 9L 0092
219*2 - |i8862 L8L56 6L°1S L1°86 L96S1 99°L 0062 049/ L)Y
2962 - |sesze £2856 €6°15 98° LG £0261 9oL 0042
Ive*e - |291%¢ 668606 L2°1s "G LS 6EYH1 y9°L 002 X L
WGL%E -~ [E6LLE 56866 66°06 0z*Ls SLY9eT nge L 0022
602°% -~ lowv0Y T1£656 0L°0g "5°96 116¢1 "9y 0012
g0L*h - |L8Og4 L9656 04°0g LY°95 IRAEA G9°L 0002 49/ 3 Wy
662°S - [B2ZLGY 20096 60°0¢ 80°9g ZOETT s9*L 0061
L8y - |ZLewy 9£0Y6 LL*6Y 99°65 91901 99°L 0081 Ao L
195°9 - |ie01¢ 0,096 EV°6Y 2z2°ss 0686 99°L 00L1
Te€*L - |2L9€% #0196 60°6% 9L°%S %806 99° L 0091
L0Z*8 - |62€9$ 6£196 €L*8Y LZ*%S 61€8 "9 L 0061 49/ T Wy
L0Z*6 - |8L686 9L196 GE*8Y vl 9561L 29°L 0041 )
29€°0T - |[Y€919 91296 96°LY 81°¢S 96L9 L5°L 00£1 Yo a3
21L°11 - JLogvy £9296 gLy L5°29 €409 06°L 0021
8WE*ETl ~ [0B1LY 86066 TT°Lh 26°16 8625 6€°L 0011
%1£°61 - |9900L 90166 L9°9y €2°16 9964 s2*L 0001 ‘nd9/ VI “uy
2ZL°LT - 8L62L 65166 02°9% L%*0g 6%8€ LO*L 006
zeL*0Z - |ve8sL 212606 L6y S9°*6Y estle L8°9 008 %o a8
yoy*ye - |L088L $L266 eosy slegy sLn2 L9°9 004
wLL%62 - |seL18 6££66 LY wieLy 6187 949 009
910°Le ~ |[089%H S1966 124y 85°9% s81l1 229 00g 49/ v
208°Ly - [629LE £6%66 6L°€Y €2Z°GY 8LS 68°6 004 )
»70°99 -~ |01906 86566 LS%Y 09°¢Y ot cheg 00¢ Yo 4w
€9%°99 - 19906 00966 95°¢cy 9Go¢y 0 hyeg 862

W len | M™ BT M- Vil M- Al I X B i T /o Y:_r,a - WO/ gOogeT <G

od VARG 33U4] N V LVEH AOVINZ 3304 nm n_d&o: I»o: uu N . 26°8¢T o
JLVLS IDNIUTSIY WOU NOILYWNOS Hed™ 6

*o,000¢ 03 ,g6TT WoaJ PINDTT * C6TT 03 862 WO PTTOS
Hmoq pue ‘Lav .m:q JuraeInNoTe) J0J 9393 edousasJay

1dy®

S¥YD OIWOLVNOW TVEdI

L

NONVHINYT

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



nmz

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

T3 Te*vs 00529 [€6°L 000€ iy e
LL°2€ 50° 45 0zL19  |oL°L 0062
Z0°ze 8L°¢S 05609  |ts*L  |oose % =9y
12°1¢ 15°€S 01209  |LE*L 00L2Z
9€°0¢ €2°€s 08966 L1°L 0092
$%°62 56°2¢ 0LLES s6°9  |00s2Z )
49/ V2 L]
Ly°82 L1925 06085 wie9  |oowZ ? v
€v°LZ 6€°26 0EYLG 2s*9  |ooez ' w1
0€°9¢2 t1°2s G8L9%  [0€°*9 0022
80°62 2g8°1s S9196 01’9 ootz
00°%2 wE°0E 08921 62°9 0002 :
89°€2Z 20°0¢ 05021 9£°9  |0061 A9/ v
YE®EL 19°62 0THTT gve9  |oosT ' a1
86°22 0€°62 09,01 15°9 00L1
09°22 16°82 ot10t 8s*9  |009T
81°22 8v°82 0546 99°9 0051 . .
sLo1Z 20°8¢ 08.8 €L°9  |00%T A4/ My
8z°12 1s°42 0018 08°9  |00€ET r o3
08°02 L6°92 ST9L 88°9 |00zt
9¢*02 LE*9Z €2L9 $6°9 0011
89°61 oL*sZ %209 go*L  |ooot ; -
01°61 00°sz  [sTes ot°L  |006 MY .0ggtaz¥ v
9€°81 & T4 5094 L1°L 008 Yo umome a8
19°21  |st°ez  |vgse s2°L ooz $20°2
8L°01 €E1°0¢ 9102 Z0°L [009
€2°91 L8°81 92el 6L°9  |00g a5/ ) -
wL°61 8E° LT 969 95°9 004 TTITT
o%°s1 €5°GT 2t €€°9 00€ . an
6%°sT  |6%°sT |0 Ze*9 862 ° 9°009
¢ o M40/ “ad9/-1v3 M4 /0IQ/ WD | ‘MO /03X IVO ‘M40 /¥ M0 /0IV VD Yo Nd9/VI ¢ =CnE""% )
3 9201 c.s - e _=<h<w: oind Ado¥iNa ANIINGD LV3H | ALIDVAVI LVEH Loyl b ¥99°T
ARG o 1 sLseT 1 d
hlil - - 1 SWYY9 ° “9
I1VIS 3ONIUIITE WOU NOLLYWHOS (T =) ¢ oM 2 Te°L02

*,000¢ 03 ,$202 WOXZ Sep OTWOIBUON TBOPI ‘%202

03 ,9°009 wWoag pINbIT €,9°009 03 ,862 WOIJ PTTOS

dLVLS FONIYAJTH

ad avat

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

18

(0] (0] (0] 80°6Y 1534 1 %0LST €6°L 000¢ wy =3
(o] (0] (0] 16°8% G0°4g 0zé6vt 9L®L 0062
0 (0] (0] eL*8Yy 8L°€S €SIl LS°L 0082 Yo =1
(o) (0] (o] §6°8Y 16°€S 904€eT Le®L 00Le
(0] (o) (0] 9e°8Yy €2°¢€S 6,921 L1°L 0092
(0] (0] (0] L1°8% s6°2¢S eL61l 56°9 0062 ‘Nd9/ -2 Wy
(0] (0] (0] L6°LY L9°2s 88211 vL°9 004
(o) (0] (0] LL°LYy 6€°2¢9 92901 Zs°*9 00€2 Yo diL
(o) (o) (0] 8G°LY 1te2s $866 0g°*9 0oze
o 0 0] LE®LY 28°1s G9€6 ot°9 (U] &4
660° - |s0s $882"% SteLYy €S°1s G9L8 06°s 0002 ‘A49/ - Wy
€oe*® - |69 v€62Y €6°9Y €2°1s 818 LS 0061
8Ls* - |[T9LY 110€Y 69°9Y 26°0¢g 129L 96°¢g 0081 Yo diL
$88° - |9889 2lley SH°9Yy 19°0s 2L0L 1S Al 00LT
1e2*t - |6106 Lezen 12°9% 62°0s LESY 62°S 0091
629°T =~ |6STTIT Y9€EY s6°6Yy S6°6% %109 61°s 0061 ‘N49/ - Wy
6L0°2 - |O2eget 81GEY L9°GY 65°6Y 86%¢S 11°s 0041
009°2 = |L9%ST 069¢ % 6€°Sh 22°6Y 066% 90°g 00€et o ds
L12°e - [v99L1 2L8eY 80°GY 18°8% L8YY 20°g 002t
796°c - (26861 €90%% 9Ly 8E°8Y 986¢ 66°% 0011
z2ze*y - |H9022 %929% rA Ad A 06°LYy 88%¢ 86°Y 00071 ‘d9/ V2 Wy
806°S - |0gewZ ZL9nYy 90°%Yy BELY 0662 L6°Y 006
2e2®L - |99692 8897y gy°eYy 6L°9% €6%2 L6°Y 008 Mo de
000°6 - [92882 2169 82°tYy €T °9% 9661 L6°Y 00L
9ve’*Tl - [8H11E 9829% 98°2Y 9€°GYy 0061 L6%Y 009
H2L°HT - |989¢E 6LY9% A A4 OnHy €001 L6°Y 00s ‘N49/ V) wy v
Y18°61 - |2929¢ 0599% 60°2¢ SE°EN 90¢ L6°Y 004
92¢°82 - |0888¢E L6L9Y 68°1H Z6°1Yy 6 L6°Y 00¢ Yo an
9€6°82 - |6268¢€ 0089% 68°1% 68°1Y 0 L6%Y 86¢
4 ot . . . o o = o = o . . o -
1 oo u.sd!o\ ._<“-¢ ) h z-““.\._. ““. -»umo“...m.m_\u n..“u !wnwp-uu.\. v »znu_-m.wow.p«”u: iado rtagn u...ax- M49/7V)  TgH T =G
ARG i d
3LV1S IONIYIIIY WO¥ NOILYWNOS )" o Mo ou t s 12102 "0

*.000¢ 03 %202 WOXJ S8P OTWO3BUOW TBIDPI ‘,$202
03 ,9°009 woxJ PINbTT ¢,9°009 03 862 WOIJ DPTTOS
10°T801 pue “dav “Iuv BurieTnoTeD J07 83w3S eousaejey

SYD OIWOLVNOW TViadI

ad

aval

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ UoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



119

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

ge®Le [T Al 44 2961¢ 12°¢ 000¢ WLy =2
GL*92 gheuh evn1s L1°S 0062
2192 0e®hy 82604 (2841 008¢ Yo =21
LA A°Y4 19842 91%0¢ 01°s 00Le
elL®h2 26y 8066% LO°*g 0092
96°¢2 LoeY 2096% s0°g 0062 ‘Nd9/ VI Wy
y1°¢2 16°%¢ey 8688% e0°¢ 0042
[ TAX44 Ot®ch 96€8Y 10°¢ 00¢e¢ No d'L
Te°1e 80°¢eh 968LY 00°¢ 0022
82°02 ng°ey 96tLY 66°% 001¢
91°61 09°2% L689% 86° % 0002 ‘N49/ VI Wy
£6°L1 cse*en 66€9% 86°% 0061
85°91 80® 2% 1066Y L6°Y 0081 Yo L
60°61 6L°TY H0HhsY L6°Y 00L1
Gl 1 glL%01 87906 08°Yy 0091
Le*el ve®o6l L968 28°9 OOm.H ‘N49/ VD -zq
66°21 9u°ul 7828 v6°9 0041
2621 ge 8l 866L 98°9 00€e1 Yo d's
c0°¢1 JT8°Ll ZloYy L8®9 0021
96°TI T¢eLt L Z44"] 868°9 oortt
20°11 66°91 9€99% 68°9 0001 ‘0d9/ -2 c06T2s WV
6H%°01 €8°61 9w 8Y 06°9 006
28°6 10°61 (1284 16°9 008 Yo *$09°T d'9
S1°6 60°41 r4°A 43 G6°9 0oL
18 28°] 10°¢1 9L 90° L 009
29°L TL°T1 _ |ew0e 0z*L  |00g MW gezaL -
00°L LS*°8 0e9 06°9 00%
9L°9 6L°9 11 26°¢ 00¢ Yo OL°CGY d'W
GL*9 GL*9 Y 16°S 862
o R 1 sise 1 d
3IVIS S5N3U334 WOUd NOILVWHO0S T g=od~ ¢ Mot > t s ov6°9 .o

°0000¢ 03 ,¥09T WOIJ 8P OTWOIBUOW TBIPI ‘¢ ,%09T

03 ,L°ESY WOxJ PENDIT €,L°CGY 03 862 WOIJ PTTOS

dLVLS JONTYILTY
11 WATHLIT

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :©jeQ uoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

120

() ) ) S1°0%  [S9°uw T 12°s 000¢ -~ -,
0 0 0 00°0% gv°vy | 900€T Lo 0062
0 0 0 #8°6¢ Oc vy | 26921 €1°s | 0082 % =3
) ) 0 89°6€ To9% 18611 01°s 0oLz
) 0 0 15°6€ Z6°cy | 69911 L0° 0092
0 ) 0 9E*6E ZL*ev | €960T1 s0*s | 00gz )
0 0 0 9T1°6€ | Ts®ey | 6G90T [€0°s | 00wz Ha9/71w v
) 0 0 86°8¢ oc*ey | Ls66 10°s | 00€2 * a1
0 0 0 6L°8E 80°cy | 95%6 00°g 0022
0 ) 0 85°8€ mo.? 9568 66°% ww%
0 0 ) 8E*BE 9°2% 8598 86°% z -
) 0 0 L1°8€ seezy | 656L 86°% | 0061 45/ v
0 0 0 n6°LE 80°2Z% 29%L L6°Y 0081 ” a1
0 ) 0 0LeLE 6L°1Y $969 L6°y | ooLt
TL0° = |€2s 652S€ SwoLe 67 1Y 89%9 16°% | 0091
€6€e* - | 8692 EYNGE 61°LE LI°TY 1L66 L6%Y 0061 : .
09L* - | 1L8% 6295€ 26°9¢ €8°0% | wL¥s L6°%Y 0041 W4/ Hv
161°T1 - | 880L 818GE %9°9¢ 990y | LL6% L6°% | oogt " a5
§69°T - | LOE6 L009€ EE°9€E 90°0% | OgHy L6°y | 0ozt
262°2 - | LesTt 66T9€ 10°9¢ £9°6€ 986€ L6°% | 00TT
110°¢ - | 0BLET 06€9¢€ 89°G¢ 91°6¢ LBYE L6°» | ooot A P
006°¢ - | £9091 €859€ 1€°se €9°8¢ 0662 L6°% | 006
210°c - | guegl LLLOE 96°9€ G0°8E €692 L6°%% 008 * e
v6v°9 = | 0L902 EL69E ES*NE 8E°LE 9661 L6°% | ooL
Z8€*8 = | 0102 oLTLE ZTo%¢ 29°9¢ 001 L6°y | 009
001°T1 - | £6€62 E6ELE 1L°€€ 1L°GE £001 L6°% | 00g -
9%z - | €06L2 GTEBE YE'EE 09°ve 906 L6%Y 00% A49/71V3 il
Lg2*22 - | €250€ LEWSE w1%€E L1°€E 6 L6°% | oog * .
609°22 - | 0L50€ | 6ew8E y1%€E y1°gE 0 L6°Y 862
¢ o ‘Ad “ade/ . . . . . . . . $1°062
I e Il o Bl BV e I B B R R
J1VIS 35NIUI430 WOUS NOLLVWEOS T G- s H=o b L s ov6°9 49

°,000¢ 03 ,¥09T woxJ e8p OTwojBUOW T8OPI ¢ 3091
03 ,L°CSYy woxJ PTNbTT ¢ L°cSy 03 862 WOIJ PTTOS
.nzo.nwoq pue .m&q ..qu BuT3eINOTB) J0J 9383S PoULIIIAY

SYD OIWOLVNOW Tvadl

T

WAIHLIT

¥00UD'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



121

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

wy =2

No =21

K49/ WD v

%o d'L

626°1T - | 666¢€1 109L2 - | 96°9¢ Z9°*H9 92461 86°6 0002 ‘ad9/ VI Wy
89e°T - | 20611 196L2 - | 9T1°9¢ €6°¢€9 oLLnt 66°6 0061

161°T - | #186 816L2 - | 6L®°GS A AR 2] L18el 16°6 0081 %o L
%66 ° - | geLL YLvle - | 1£°6S L8°29 L9821 8%°6 00LT
916° - | 80L9 260tY 58°%§ 0e*29 12611 96 00971

0T1e°t - | 9608 Tletr | 8e*vs | 69°T19 | 8L601 1v°6 | 0061 a4/ o Wy
2oL°T - | L8211 696EY 88°¢€S G0°19 06001 LE®6 0041

L62°C = | L99el 987 7e®e S st °09 sllo ”€°6 00¢el Yo Ch
226°2 - | €%091 618%"y 6L°2% 09°65 9L18 0t°*6 0021
L99°e -~ | 66481 Y926y 12°2¢ 6L°86 IR 248 92° 00Tt

896°Y = | £€0602 €2LSY 09°1s 26°LS 8¢9 22°6 0001 049/ VI Wy
889°G = | #Zvel S819% #6°0S §6°9S 01%s 81°6 006

960°L - | €L662 SH99Y g?2°04q 98°64 88vh €1°6 008 Yo 48
926°8 - | 6868¢ LTAYA 56°6% 99°4¢ 286¢ 80°6 00L
€6€°TT - | LL21¢ ST9LY oge*8Y T4 1 %L92 20°6 009

288°91 = | LYOWE L918Y LO®8Y 29°1¢ 8LL1 v6°8 00¢s ‘A49/ IV v
692°02 - | 960L¢ 9600¢ Z9°LYy 99°6% 688 £8°8 00%

tEY®6C - | 66£0% 19409 LO®LY 2T°Ly 91 €9°8 00¢ No dW
199°62 ~ | €9%0% L9409 s0°Ly s0° Ly o 29°8 862

ooy [y Merme | merwe | wapione | maeiole | eSTRe [MNETEL de | [worw g G

bd VANPE 33| H V LVIH AouaN3 33ud nm m_..&ozl_.: 4 N . 0eg* o

31VIS 3ONI¥II34 WO¥S NOILYWNOS U0 =~ ° 88°<T

*,000¢ 03 ,%09T WOIJ sBD OTWO3BUOW TBIPI ¢,%09T
03 ,L°ES¥y woa PINDIT ¢ ,L°CSy 03 862 WOIZ DPTTOS
uazo._nwoa pue .mhq ‘SHV BuT3BINOTE) J0J 9383S 9dUaIaFaY

SVD OIWOLVIQ TvidI

2

"

WOIHLIT

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

122

9L°62 85°LS 09%¢8 00°9 000¢€ wy =%
18°82 8E°LS 09828 00°9 0062 .
08°L2Z L1°Ls  |o09zzs 10°9 | 0082 b =7t
1L°92 66°95 09918 10°9 00L2
66°62 ZL°95 09018 20°9 0092
1€°92 6%°95 09%08 %0°9 0062 W49/ ¥d v
16°22 92°9% 06864 G0°9 0092
£6°12 86°66 0626L L0°9 00€2 Yo L
66°61 8L°82 ovEol 00°8 002¢
65°61 1v°82 09581 00°8 0012
L1°61 v0°82 OvLLT 00°8 0002 49/ Wy
Z28°81 9z2°Ge 0szzt G8°s 0061 .
8v°81  [6L°%Z |OLgTT |oL°s | o008l Yo a1
2t°st oe*ve 01501 6s°*8 00L1
GL°LT 8L €2 0996 ov°g 0091
LE°LY 62°¢€2 0€88 62°8 0051 M9/ Y
96°91 89°2¢ 0108 01°s 00%1 .
65°91 60°22 orzL G6°L 00€1 Yo a3
11°91 99°T2 0Z%9 08°L 002t
69°61 8L°02 0595 G9°L 0011
Lest 90°02 068% os°L 0001 WY (000°6S) WY
L9°%1 8z°61 051Y GE°L 006
LA A ¢v°8l sZve oz°L 008 Yo (002°2) e
09°€1 LyoLl otLe G0°L 0oL
G0°¢1 0%°91 * |s102 06°9 009
6%°21 stest XA GL*9 006 /W (009°%) MY
00°21 99°€¢1 §99 09°9 004
oL°T1 6L°11 181 S¥°9 00€ Y (000°2) A
sLeT1 SLeTT 0 %9 862
d o A0 /YD ‘AdO/ WD ‘Md0 /'030/°WD | ‘md0 /030D ‘AdO /°IVD ‘MdD /'030/ VD o ‘Nd9/1VD u“:lz..:o.e
1 90 or v _— u.. - >ouou.z>w.u.un; to“:zu F.M“”«ou :“ z_u:..o”:ﬁ: u&:«.._..usa.p o "
3LY1S IDNIYISIY WO¥S NOILYWNOL ( Hd™ ¢ oMo 66°¥L 1
*0,000¢ 03 0022 WOIJ S OTWOIBUOW TeIPI °,0022 dLVIS FTONIUFJAM
03 ,0002 wWoag PINDIT ¢ ,0002 03 0862 WOJIZ DPTTOS ni WATIILAT

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



123

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

L

o o o 91°2s 85°LS 29291 00°9 000€ "y =24
o) o) 0 86°16 8E°LS 29951 00°9 0062 " ooy
o o o 08°1g L1°Ls 19061 10°9 0082
o 0 o 09°156 $6°96 19991 10°9 00L2
0 o 0 6€°TS ZL°9S 658€1 20°9 0092
o o] 0 6T°1S 6%°9g 962¢€1 %09 0062 W49/7W v
0 o o L6°06 ©2°9¢ 16921 G0°9 00492 o
o lo 0 GL°0g 86°6S %021 L0°9 00€2 Yo dlL
%00°* - |0G 96266 26°06 TL°6S 9enT1 01°9 002¢
682°* - |ewLe 58966 82°0% EY°66 6Z801 Z1°9 0012 - .
009° - |26%S ZL966 £0°06 €£1°6S 21201 G1°9 0002 49/ v
996° - |oows SH5H9 9L°6% 18°%s 6656 8T1°9 0061 . a1
18€°T =~ [28eTll 90849 64%°6% L9°9g 9L68 12°9 0081
w98°T - |6hENT £4059 1Z2°6% Z1°%¢ €5€8 %Z°9 00LT
L9€*2 - |2e€ll 89259 16°9% HLES 82LL Lz°9 0091 .
596°2 =~ |0ge02 oL¥S9 09°gh €EE°ES 001L 62°9 0061 'A49/7TV3 LAY
sY¥9°¢ -~ |1c€€ 65969 8284 06°25 69%9 1€°9 0041 % -
9eh*y - |68£92 L2849 w6°LY Enezs LEBS 2¢°9 00€1
85€°S - |1Z962 58659 09°Ly €6°16 502¢ 2€°*9 0021
0s%°9 - |v9uze 42199 2oLy 8e° TS LSy 62°9 0011 - -
L9L*L - |8EssE 85299 %8°9% 8L°06 896€ €2°9 0001 A9/
LLE*6 - |9198¢€ 6LE99 w99y €1°06 62€€ €1°9 006 ' a8
76€°TT - |90L1Y 86%99 10°9% T7°6% gzLe 86°¢ 008
266°ET ~ |v18%% 92999 86°GY €9°8y 9ET2 LL*s ooL
€9%°LT - |6E6LY $51L99 S1°Gh 9L LY oLst €5°6 009 -
ze€*ez - |0601¢ 00699 TLohy LL*9Y 0€01 8z°s 006 Ad9/7TVd Hv
069°62 - |€92%¢ L%0L9 nES Y 29°6% Zts 60°¢ 00% . an
088°1% - |%8%LG 861L9 284 1) L1y 6 66°% 00¢ °
181°2% - |ewsls 00ZL9 n1%9Y BT 4y 0 66°% 862
< . o 001 , ‘N49 /D , ‘A9 /WD wan s \wﬁuﬁ .....o» n.wuwu\.ws »...m-n.wow..h..«w: b.._w ;\\dﬂnwuww. r.: o ‘Md9/IVd 28% ‘1 =(H & S oH)
od VASNBI U] H VAVIH AouaNa 334 1 sise L 4
L [y o= o H—cH ) 1 swvao . )
3LV1S 3DNIYIJTY WO¥d NOILYWHO0S 66°YLT

*,000¢ 03 ,0022 woJaJ 88D OTWOIBUOW T8AIPI ¢ ,0022
03 ,0002 woxJ PINDTT ‘0002 03 0862 WoaJ DPTTOS
uauoﬂwoq pus .m&q .mmq JuraeINOTR) J0J 3383S IoUdILJAY

SVD DIWOLVNOW TVEAI

ng

WAILELAT

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

124

€9°0¢  [L6°9%  |0w06%  |20°S | 00O v s,
80°0¢ 18°9% (3 14:34 10°¢ 0062
8%°6¢ €t9°9y 0%08% 00°¢ 0082 Yo =3
$8°8¢2 SHh* 9y 09GLly 66°Y ooLe
L1°82 92°9% 090LY g86°% 0092
9L L0°9% 0969% 86°Yy 0062 ‘A49/ VD Wy
69°92 L8°SY 0%09% L6y 0042
98°6¢ 99°gY 066GY L6°Y 00¢ge Yo d'L
96°%2 gvoGh 0606y L6°Y 00¢¢
66°€2 02°sy 08GSYy L6y oote
€6°22 96°HY 0904y L6°Y 0002 P f
6L°1z |TL°w» |09sev |l6°% | 0061 b "v
26°02 \AAd 4] 090€Y L6°Y 0081 o dL
2161 (284 44 0962% L6%Y ooLt
99°L1 sgeeh 0L02% L6%Y 0091
28°61 gsceh 0LSTY L6°Y 0061 “nd9 s
98°6T  |6T°¢y | »L0Tv | 16°% | 00%1 Had/ v nv
91°¢e1l 9%°02 06%6 99°8 00€1 o d's
8621 8L°61 0998 oy*g 0021
90°11 90°61 018l »i°*s8 0011
8z°11  |62z°81l _|OT0L gg°L | 0001 iy w>  OSL0S  my
09°01 S1°sl S60% 18°L 006
0T1°0T |9z°»1 | Ogge Zv*L | 008 Y  06S°T  au
LS®6 62°¢tl 0192 80°L 0oL
€0°6 g2*et 0261 9L®9 009
1s°8 20°11 96¢c1 8Hh°9 00§ . ¢
‘:
0°8 09°6 029 vz*9 | 00w oW OvTTe v
z8°L s8°L ot L6°6 00¢ Yo $26 am
18°L 18°L (/] 96°S 862
ux o 007 , Merw | Mor ™ nig/oaaro | mdo/edgw | win o | ado oo u!..xc w9/ SETT =G
od VARG A3Wd|  H V LVIH Aouand 33ws w n:ﬁ...lh.. nu ’ .
ILVIS 3IN3Y3J38 WONJ NOILYWHOA UTRE =)~ ° L RLALE 2e°v2 9

*,000¢ 03 ,06€T WOIJ SBD OTWOIBUON TBIPI ‘,06€T

03 ,£26 woxJ PINbIT ‘,c26 03 ,862 WOIF PTTIOS

dLVIS FONTUAIIH
3 WNISIANDVN

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|and

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



125

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

) 0 o gnezy  |L6°9%  |BEwET  |20°G | 000€ iy )
0 0 (o] GE®2Y 18°9% Le621 10°g 0062
0 (o] (o] 61°2Y £9°9Y [*]2 A 00°g 0082 Yo =3
(o] (o] 0 €0°2y (4 Ad <) LEGTT 66°Y 00L2
0 (o] [o] L8°1Y 92°9% I% A 04 86°Yy 0092
o 0 ) 0L°T% |L0°9% |0%60T |86°% | 0062 w49/ ¥ Wy
[o] (o] [o] 281y L8°GY [ 271021 L6%Y 00492
[o] (o] [o] weSTy 99°Gh G966 L6°Y 00€ee Yo 'l
0 [o] 0 LA S [ A A4 4 8746 L6y 0022
(o] (o] (o] 96°0% 02°sY 2668 L6y 0012
[o] [o] 0 #L°0y 96 °Hh (14 2°] L6°Y 0002 449/ V2 Wy
0 [o] [o] €G°0y TLH% 8G6L L6°Y 0061
0 [o] 0 0g°0y LAAA 4] 19%L L6°Y 0081 o d'L
0 [o] (o] 900y (284 4 %969 L6 00LY
(o] 0 [o] 18°6¢€ [1:24% 4 8949 L6y 0091
o o o GS°6E | €5°€v | TL6S L6°% | 00gT ado/ WD o
[o] [o] 0. 82°6¢ 61°€Y WiHs L6°Y 0091
6eE" - 16102 L80T¢ 00°6¢ [4:AdA LL6Y L6°Y 00€1 o ‘d's
8LL® - | 2Ley [o3 2 24 69°8¢ A A4 08wy L6*Y 0021
T10€°T - | 1699 wllle Le®*8¢E 66°1Y 786¢€ bOo.w 0011
E£E6°T - | L%88 LLOZE 70°8¢ 261y L8YE L6y 0001 ‘Ad9/ IV o
62L°2 - |6e211 [{:344 L9°Le 66°0% 0662 L6°Y 006
28l°e - | evBET E9LYE Og°le Iv°0% €642 L6°Y 008 No ‘d8
0n1°G = | 99401 986h¢ 06°9¢ SL°6¢E 9661 L6%Y 00L
896°9 -~ | Oe161 0816¢ 23 A1 86° 8¢ 0041 L6%Y 009
6€5°6 - | 22812 | LweSE | L0°9€ | L0°8E | €00T L6°% | 006 P, v
OTH®eT - | 29692 98vqe 0L®se 96°9¢ 90¢ L6%Y 00w
€88°61T - | 262L2 66G96¢ 16°6¢E hG°Ge 6 L6°Y 00¢ No dn
Z70°02 - | Tveld 0096¢€ 16°s¢ 16°s¢ 0 L6%Y 862
LS SDOJ , “A49 /YD .iso\..:u .53\.50.0&-“\-5‘_(0 .I..e»n,wlu..n...\..uﬂu hzwl._ﬂ.zoo“\v.“«w: bﬂwﬂnﬁﬁ %o 449/ HQ#QH H“—.'u—.:na-s
ed VASEMG3383| M V 1VAH AOUING 33U N P Y
31V1S 3ONJu3338 WOUd NOILYWNOZ T ol ¢ HH » L SHvad 2e°¥e o

*,000¢ 03 ,06€T WOXJ s OTWO3BUOW T8aPI ‘06T
03 ,£26 wWOxJ PINDTT ¢ £26 03 ,862 WOIJ PTTOS
u&—oawo.u pue :mhq :mmq BUT3BINOTB) J0J 9383S 9dULIDFIY

SVYD OINOLVNOW TVadI

3w

WNISANDVH

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

126

§z°9Z  [00°cs  |0sz08  [sz°G | 000€ w -y
[ X214 28°2¢ 0eL6L 61°¢ 0062 £y
(]34 74 9°2s 0126L H1°¢ 0082 Yo oTF‘T =33
2ecee 9w *2s 00.L8L 0t1°s 0oLz
et1°22 92°2s 06184 LO0®g 0092
0o0°12 L0°2s 069LL %0°g 0062 ‘ad9/ V) Wy
1,°6T  |98°1s  |08tel  |20°s | 0042 S¥S
L9°81 |€6°82 [080%Z  |00°TT |00€Z % pLeT s
10°81 (1 A4 T4 08622 00°11 0022
2s°Lt g6°Le 08812 00°11 0012
10°LT oweLe 08102 00°1T 0002 ‘N49/ V2 Wy
89°91  |€8°9Z |0896T  [00°TT |006T ses
26°s1 92°92 08¢8T1 00°11 0081 Yo 000°T 'L
ge’st 19°62 089LT 00°T11 0oLt
L1 76°%2 08€91 00°11 0091
96°€1 _ [18°Tz _ |08LTT__ |Oe°T1_ | 00GT ad5) o Wy
[ XA €L°02 02201 0L°0T 0041
26°21 29°61 o1Ls 0e°*6 00€1 Yo d's
6e°21 L8°81 osLL 0e°®6 0021
98°11 90°8T1 0589 10€e°6 0011
92°11 8T°LY 0265 0€°6 0001 ‘N49/ IV 025°25 *Hy
0L°0T TL°sT [\ €4 ] 09°8 006
#1°01 ZL°%1 0L9¢ 12°8 008 o 12 ‘d'e
66°6 s9°¢el 0L82 L8°L 00L
96°8 L AKAS 0012 96°L 009
Oy°g 21ttt 09€1 81°L 00¢g K49/ 7IVD 00 ¢ “wv
16°L L5°6 299 SL°9 | 004 S°¢
99°L 69°L 1§ S 62°9 00¢ Yoo 18T aw
s9°L s9°L (V] 62°9 862

d o ‘AdO /WD VLY ) “RdD /DI WD | “AdD /DI WO ‘A4 /YD ‘AdD /030D Yo ‘Kd9/-VD ¢ nh:ln_.tno—c

R c.sdﬁuuus hz< 1vaH AoUI 2304 »so.”t.u pﬂ“ou=wz I_u:uqu:u.. Buniviaenl $61°T

FIVIS 3ON83I3U WO NOILVWEOS R o oM b t R B3 15 i

+,000¢ 03 ,pIg2 WOIJ 88D OTWOIBUON T89PI °,PIg2 O3 LLIST WOIJ
PINbYT ¢ LTST 03 ,OTPT WOIJ AT PTTOS ¢, OTFT 03 ,$LST WOXF III 4IVLS FONAUAIAY
PTTOS ¢, $LST 03 ,000T WOXJ II PFTOS ,000T O3 862 WOXJ I PTTOS ul  ISANVONVH

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|and

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



127

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

MANGANESE

0 0 0 06°8%  |[00°€G  |026€T [62°G | 000€ iy )
(o] (0] o] ve* 8y ¢8°¢es 86621 61°¢s 0062
(o] (o] o] 61°8% %9°2¢s [4:AZA¢ A4 0082 Yo =3
o o] (o] €0°8Yy 9% °2s oLetl 01°¢s 00L2
o [0) (o) 98°LY 9¢°2s 19411 LO®S 0092
(o] [0) (o) 69°LY L0°%2g 96601 %0°g 0062 ‘n49/ ") Wy
0 (0] (0] 16°LYy 98°1¢ €6401 20°s 00%2
ceo° - | 9%e 20926 ce°ly S9°1s 2566 00°g 00€e2 Yo d'l
s92° - | 6992 €02Z¢es el®LYy Zy°els €596 66°% 0022
SI6° - | 856% %089 €6°9% 61°14 %668 86°Y 0012
86L° - | 90€eL 90%%S €L°9Y 56°0¢9 9648 86°Y 0002 ‘a49/ D Wy
CLI°T - |6L96 60066 T6°9%. 69°06 6S6L L6°Y 0061
§9%°1 = [oLo021 21966 62°9% €9°0s 9%l L6°Y 0081 Yo d'L
G98°T - |91Igwl s1296 50°9% %1°0¢ 5969 L6y 0oLt
61€°2 - [8L691 81896 08°sYy "8°6% 8949 L6°Y 0091
028°2 - |96€61 | 12609 | vG°Gy  |2G°6% | 1466 L6°% | 00T . Wy
86h°e - |4s122 ¥8619 L2%°GY 8r°6"Y YL9S L6°Yy 0041
112°y = [ 05062 L6629 66°%% 18°8Y LLEY L6y 00eT Yo d's
960°s - |286L2 0Eve9 89°yYy hegy 084y L6°Y 0ozt
061°9 - |2660¢ %989 9E Yy 86°LY %86¢ L6y 0011
y2ZH°L - | L96EE L6249 €0°Yy 16°Ly L8Y¢E L6°Y 0001 449/ VD Wy
100°6 = | L90LE 01249 99°¢y 86°9% 0662 L6°Y 006
686°0T - | 6020% €6669 62°¢Yy [ k14 €6%¢ L6°Y 008 Yo -d'g
166°€T - | 00%EY 96869 88°2% eLegY 9661 L6y 0oL
¥86°91T = [ 9299% 0€T199 Ly*ey L6°Y 00s1 L6°Y 009
%18°1Z - [ €066% eLE99 90°2¥ 90° 4y €001 L6°Y 00¢ 449/ "y
080°62 - | 022¢s 2LS99 69°1% s6°2Yy 90¢ L6°Y 00%
122°1% - | 6L99S 82L99 6%°1Yy Zs° 1y 6 L6°Yy 00€¢ Yo W
616°TY = | 07996 0€L99 6%°1Yy 6%°1v 0 L6°Y 86¢
.x o o , M40 /1D ..-.3\.3 Wi oaqrvd | ws0/0IYwD | ado fD a2 o™~ ul:zo N9/ TRV T =(Qn=""" o)
od VARG 33¥d|  GH V LVIH ASNIND a3u4 1 siue L d N swvun . o
3LVLS IINIuIA34 WOU3 NOILVWEOd (T H=ed ¢ e 2 ¥6°9s

3000 03 ,PTSZ S8D OTWO3BUON TESPI *,yIS2 O3 ,LIST DINBTT °,LTST 03 LOTHT
AI PTTOS ‘,0TPT 03 ,PLET III PFIOS ,¥LET 03 ,000T II PFTOS *,000T 03
862 I pr1os 1dy°T807 pue ‘v ‘Iuv BuraenoTED 05 83v3S PousaSFeM UMW

SVD OIWOLVNOW TvVEAI

ISANVONVIW

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

128

MERCURY

T6°cw  [92°€s  [0L08Z  [L6°% | 000 -~ Y
g8s°¢ey 60°¢s 08642 L6°Y 0062
[TA4 % ] 26°24 080L2 L6°%Y 0082 Yo =3
06°2Y wL°2s 0869¢ L6°%Y 00LC
26°%°¢Y g4°¢s 06092 L6°Y 0092
€1°2v  |9e*zs  |oessz  |Le*w  |o0s2 5/ o "y
oLy s1°2s 0606¢ L6°Y 0042
sz°Ttvy  |w6°Ts  |009wz  |L6°%  |o0€e % w1
LL°OY ZL°1S Q01%ve L6%Y 0022
92°0% 6%°1¢ 009¢€2 L6%Y 0012
oL°6€  [s2°1s  [011€z  |L6°% | 0002 I "o
60°6¢ 66°0S 01922 L6°Y 0061
Gw*8€  |€L°0s  |oTt2Zz  |l6°%  |o0081 " w1
el®Le 99°0¢ 01912 L6%Y 00LT
%6°9¢ %1°0¢ oz2trte L6°Y 0091
80°9¢ 28°6"Y 02902 L6°Y 0061 . s
1T1°6e  |8w*6%  |0z10Z2  |i6°%  |oOwt A9/ v
10°9¢  |tr*ev  |0g96T  [L6°v  |00gT % s
LL*2¢ 1L°8% 0et161 L6%Y 0021
se’le [: T4} ] 0g981 L6°Y 001t
L9°62 18°Ly on18t L6°Y 0001 N . ¢ N
g9°Lz  |szeLw |owelt  |Le*» | 006 MY CLETRT wo
- TAL T4 OL®9% [[LATAS L6°Y 008 .
» . e
gz°22  |€0*9v  |ocoer  |i6°v |ooL . 88%629 ¢
6%°61 LL%22 0L6T1 6%°%9 009
96°81 8s°12 elel 8v°*9 00¢ . R -
sv°81 €1°02 2L9 %59 004 a4/ 9°8%S wv
61°81 e2°81 2t 89°9 00¢ .
Yo . d'W
61°8T1 61°8T1 0 69°9 862 62°y<2
o_s._ , oW ..Eo\..!u WR4DIYTVI | MdD/0IU D | mdo VD Ao /0w Yo W/ 2¢2°2 =CuE% )
od VARG 33W4| M V AVIH Aowana 33us L sisez 1 d e
ILVIS ONIUIITY WOU NOLLYWHOS T =l o Mt © ¢ S 19002 "
* ,000€ 03 ,88°629 WOXJ 88D OTWOIGUON ILVLS FONTUIITY
Te3PI ,88°629 03 862 WOXJ pPInb1 SH XUNOUAKW

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



129

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

MERCURY

0 ) ) 6L°8% 92°€S €enETL 16°% 000¢ v =~y
o 0 0 v9°8y 60°€g 92621 L6%% 0062
o 0 o 69°8% 26°26 62%21 L6%% 0082 % —3
0 o 0 €E°8Y wL°2s 26611 L6%% 00L2
o 0 0 91°8Y §6°2s 9ENTT L6°% 0092
0 ) o 66°LY 9€°26 6£601 L6%% 0052 ;
0 ) 0 08°Ly  |sT°zs |zww01  |L6°*w  |00wZ w49/ v
o 0 0 29°LYy 96°16 S%66 L6%% 00€2 % a1
0 o 0 gEnoLY 2Le1s 8u76 L6°% 0022
o [ o €2°LYy 69°15 Nmom MMH¢ mwww
o 0 0 €0°LY GZ°16 SGh ) .
) 0 0 18°9%  [66°0s  |8S6L L6°y  |0061 Ad9/ I3 v
0 o} 0 65°9% €L°0G 194L L6%Y 0081 Y .
0 0 o GE*9Y 9°06 %969 L6%% 00LT
0 0 ) 0T°9y %1°06 8949 L6%Y 0091
o o ) »8°Gy 28°6% 1166 L6%% 0061 ] .
) 0 0 LG°GH 869 yL9S L6°% 0041 A49/71v2 wv
o 0 0 62°G% 11°6% LL6Y L6%% 00€1 Yo as
o o o 86°4% 1L°8% 0844 L6%Y 0021
o o) 0 99°9y 82°8% %86€ L6°% 00TT
0 0 0 €E Yy 18°LY LBYE L6%% 0001 ) N
0 0 0 96°€% 8zZ°LY 0662 L6°% 006 #49/71V3 W
0 0 0 65°€EY oL 9% €642 L6%Y 008 . .
0 o] 0 8T°EY €0°9y 9661 L6°Y 00L °
nZ® - | 089 08Tv1 LL°ZY 126" 0051 16°% 009
¢82°1T - |owe2 0genT 9¢°2h AL & €00T L6%% 00s - .
198°2 - [9€2§ yeynT 66°T% GZoEY 90§ L6°% 004 Ad49/7IV3 Hv
6ls*°s - |oOusL L99%T 6L°TY 28°1Y 6 L6%% 00€ o -
08s°s - |€t9L 05991 6L°TH 6L°TH (] L6%Y 862
‘s Mooy [, Moo | wermo | maniosgw | masiems | woiw, | memTe | w0/ Wy TBYT =G
lod VAONINI 33¥| o H V LVIH ADY¥IN3 3384 N ez L N unuVaaL .
3LVYLS IONIYISIY WOUS NOILYWNOS a«ral ¢ H—H 2 L swvao Hw OON 9

*,000¢ 03 ,88°629 WOIJ SBY OTWOIBUOW TBIPI €,88°629 03 ,862 WOIJ

pinbT 20801 pue dav Iuv Burrernorer 207 s3wrs sousaegzey

SVD OIWOLVNOW TvVIQI

3H

XUNOUANW

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

130

LheLT 08°92 066L¢ 00°0T [000€ iy —
9T°LI 9992 06692 00°01 _ |0062
69°G1 19°2¢ 00961 18°6 008¢ " —ay
€9°61 Gzeze 02481 0L°6 0022
81°61 68°12 09%L1 £5°6 0092
26°%1 2s°12 01691 9€°6 0052 S wy
G9°%1 112 08651 61°6 0042
LE*HT GL*02 08941 20°6 00€2 Yo .t
1151 9€°0¢ OLLET sg°8 0022
18°¢1 66°61 00621 69°8 0012
16°¢1 €5°61 04021 2s°s8 0002 ) :
tz*ct  |ot*st  |ooziT |se*s  |oo6T #d9/71 v
68°21 G9°81 08€01 81°8 0081 Yo a1
Ls°21 61°81 0456 00°8 00LT
IYAZA TLeLt 08.8 €8°L 0091
88°11 12°L1 0008 c9°L 0051 ado .
1s°TT  |89*91  |o0saL gneL | 00wt A9/ W
PT°T1 ”1°91 0159 wZeL 00€T X as
GL°0T L5°G1 06LS G0°L 0ozt
HE*01 96°%1 0606 98°9 00Tt
16°6 2e* 01 0TH% oL*9 0001 I . -
996 29°¢1 0GLE 65°9 006 000°2¥%T
86°6 $8°21 00T¢ w99 008 % 00TS .
6%°6 00°21 0942 GE®9 0oL
66°L €0°11 6281 82°9 009
69°L 68°6 €021 s1°9 00s T
90°L vGeg 565 16°6 00% 009°9 I
€8°9 98°9 11 69°6 00¢ %  088°z aw
£8°9 €8°9 0 89°g 862
¢« o ‘M40 /D A0/ P . 40 /B3 . . . N
1 901 bdgn“uu-s hzq.\_.“wqu: ”..omo“..ﬂbul.“u..‘qu -‘nwnuu.‘...\.uiu :M-M-.Mnowu«”u: .ﬂw«u«ﬂwﬂﬂu u!..so W9/ 260°T =G )
31V1S 3ONIYII3Y WOuS NOILYWNOS (W =od)- s oH—eH o 1 Sy S6°S6 9
FLVLS FONTHAITY
*,000¢ 03 0682 WOxJ PINDIT ¢, 0682 03 ,862 WOXF PTIOS OH  WONIAIATON

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



131

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

MOLYBDENUM

962°%Y - |9¢¥8S 929evl 06°0¢ [ AL14 9T1IH1 6€°9 000¢ v =29
919°% - 109219 L66E%1T v€®06 66°9S LBYET 61°9 0062
G9l°y - |0t609 8L60s1 [81°06 LL°%G gL821 00%9 008¢ Yo =%
061°S - |621%9 99¢ 161 10°0¢ 96°46 98221 %8°¢ ooLe
£99°G - [6L¢L9 6%L161 H8°6% L2414 60L1T 69°6 0092
GLT*9 == [Le9O0L LeTest L9°6Y 21°ys Ly111 96°¢ 0062 ‘M49/ V2 v
82L®9 - [#%68¢tl 816261 697°6Y 06°¢€s 86601 L2 A4 0042
cee’L - |€91LL 648261 0e®6h L9°%¢€S 65001 L 134 00¢ee Yo ‘d'L
L66°L - |60608 652€91 01°6% ENCES 6256 G2°s 0022
12L°8 - |£08¢8 LO9EST 16°8% 61°€S L006 81°¢ 0012
mmm”wﬁ - mwé%m wwwmma o\.”m.w %6°26 2648 €1°S 0002 ‘N49/ <IVD Wy
- %06 %61 ay°gy 89°2¢ 286L 80°g 0061
€6€°TT - |9%8€6 966961 TAL:L) ovezs 9LwL %0°g 0081 Yo i
86%°21 - |222L6 €06%81 20°8% 21°2s €L69 20°s 00LT
G9L®%eT - | 29001 261661 LL®LY 18°1¢ ZLY9 00°¢g 0091
T91°61 - |€50%01 eLySesl 1s°LYy 6%°165 £L6S 86°Y 0061 ‘A49/ 1V v
LLL®9T = | LyHLOY 6lLlssl LZAdR ] S1°1s SLYS 86°Y 0091
169°81 - [9€60TT1 896661 96°9% 8L®°0¢ 8L6Y L6°Y 00e1 Yo ds
096°02 - |6THn1T 161991 59°94% 8e°0¢g 189y L6°Y 0021
L2Zy®ee - |G06LTT 76e951 ee®9Yy S6°6% %86¢ L6°Y 0011
09g®92 - |LZw12l LLS9ST 66°GY LY®6% L8YE L6°Y 000t ‘A49/ VD uv
ZHhe®0e - [EW6HCT 09,961 €9°GY S6°8Y 0662 L6°Y 006
T01°GE - |[LL#wB21 £68961 92°GY Le*8Y €69 L6°%Y 008 o de
0e2°1h - [9H02€T 9e0LST [1:38 24 OoL®LY 9661 L6°Y 00L
9C%*6% - | 6296€T SLILST LAAd 2] %6 °9% 0061 L6°%Y 009
198°09 - [(0¢26¢ET 00gLST €0°HYy €0° 9% €001 L6°Y 00¢ ‘Ad9/ VD "W v
190°8L - | 6498271 Ti9Lst 99°¢y 26°%y 90¢ L6°Y 00%
0#L°90T- [6059%1 86H7L6T ‘L Ad2 6v°¢cYy 6 L6°Y 00¢ Yo v
6y9°LO0T- | BLSI9YT 006LST 9% °en 9nehy (1] L6°Y 862
d ol . o o o o o . o o . . . o 0, S1°86T
e e | B | T | W SRS [T rgpey O
3LVIS 3ONIHII3W WOUd NOILVWHOd T - ¢ el 2 ! i s6rs6

°.000¢ 03 ,0682 WoxJ PINDIT ¢ 0682 03 o862 WOIZJ PTTOS
10301807 pue Jav Jpv Surgernore) d03 03835 Sousaezey

SVD OIWOLVNOW Tvadl

ONW

NONIqIXTON

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

132

YMIUM

L6°0¢ |96°6€  |osLsz  |00°8 | 00OE v Y
89°0¢  |62°6€  |0s6®z  |00°8  |0062
ge*0¢  |10°6¢  |ogt®z  |o00°s  |o082 Y =3
L0°0¢  |zLe*se  |o0seez - |oo*s  |oosZ
wl*62 |zw*se |osszz  |00°8  |0092Z
6€°62 |01°8€  |osLtz  |00°8  |00sZ nd0/W2 Wy
»0°6z  |8L°Le |0860z |00°8  |o0O%Z
L9°82  |eveLe |o0groz  |00°8  |00€zZ Yo a1
gz°8z  |80°L¢  |0se6l 00°8 |0022Z
Le*Le |1Le9e |osset  |oo*s  |oot2
eveLz  |ze*9e |oseLt  |oo*s  |oo002 .
96°92 |16°GE  |0869T  |00°8 | 006T wo/wo - (0%€) o
06°9z |ew°se |ostoT  |o00°s |oosT *  THTT w1
g6°6z  |20°ce |0sest  |oo°s oot
Zv*sz  |€sewe |osset  |00°s | o009t
wg*vz  |20°wg |osLer  |00°s | o00sT . N
0z*wz |Lv*ce |osezt  |o00°s | o009t 1a9/71v v
1s°¢z  lig*z¢ losrzr  |o00°g | 00€l " -
Z6°2¢  [e2°0t _|o8Le 00°8 10021
62°22 |O1°62 | 26%L 6% 1T ow%
L9°tz |v0°sz |oLe9 G6°0T | 0001 ) . "
z0°1z  |te6*9z | 20€s Zv*01 | 006 Y 008°L9 i
L€°02 |zLesz  |is2v 88*6 | 008 % 095 a8
89°6T |Ewewz | Gzee g6 | 0oL
10°61 |€0°€z | L1%e 18°8 | 009
L] L ] [ ]
g (iR | (8| L e
06°L1 9§°LT €1 1zeL 00¢ Y L62°T CL
ogeLt |os°zt |o 0z*L | 862
‘s Moon |, Mo | werwa | wepioaro | aiocoaw | aosw | mierme | g W9/ 0BT =G
od U ASERG 2334d|  H V LVIH AOUIND 33u4 N a1 ’ Buniviaanay
JIVIS SN3TI38 NOUI NOILVWIOS T G- o oH=l 2 : swvus L2y vl “o

*0000¢ 03 ,L63T WOaJ PINDTT ¢,L62T 03 THTT
woxy II P¥IOS ‘,THTT 03 ,862 Woa I PTTOS

dLVIS FONIHIIAY
PN WNINAQOIN

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



133

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

NEODYMIUM

6£6° - [60%L 6L989 0T°%S S6°6S 6G96L1 0T°*9 000¢ ‘ny =3

[/} ¥4 - |eev6 L9L89 16°¢S SL*°6S L9691 1°9 0062

L68° - (66911 19689 oL®eS €6°66S Teeol 81°9 0082 Mo =93

L60°T -~ |696G€ET 1169 6%°€S 0€°®66S TTLst 22°9 ooLe

Zre’t - |919s1 90€69 L2°%°¢es L0°6¢ 98061 L2°9 0092

S¥s°T - |oL9LT  |9Lw69  [40°cs  [z8°8s  |ogwwT  |2€°9  |00sZ P o=

008°T =~ |69L61 19969 18°2¢ 96°8¢ 128¢€1 8e°9 00%e

6LO0*°2 -~ |s¥81¢ 00869 96°2¢ 62°8% 0oglel "9°9 00€2 Yo @1

LLe®*2 -~ |[626¢€2 €9669 1€e°2s 00° 8¢ [XATAS 0G6°9 0022

8oL®*Z -~ |2¢092 T0t0L G029 oLeLS 18811 9G6°9 0012

2L0°€ =~ 22182  [2w20L  |LL°1s  [ee*Ls  |2zzll  [29%9 | 000Z Iy -

6L¥°E = |6920¢ LLEOL 8h°1s €0 LS L6601 89°9 0061

626°E -~ |99¢l¢t 9060L 81°1s L9°9S 9986 9L°9 0081 Mo d'L

1ev®y =~ |TLlH%ve 0€90L 88°0¢ 62°9¢ 0126 6L°9 0oLt

666°%Y = |9099¢ 89L0L $6°0¢6 L8°SS 8268 £€8°9 0091

S99°s -~ |8YLl8¢E €980L 12°0¢ (3 AL eEv8L L8°9 0061 449/ Wy

€8€*9 - [6880% SL60L G8°6Y 96° %S [ ¢¥A 06°9 001

9EZ°L = [990¢ey 6801L LY°6Y 79°9S S99 16°9 00€1 Yo -

692°8 =~ |209SY y6L€El 80°6% 68°€S YLLS 06°9 0021

y69°6 =~ |SO8LLY y6€9L L9°8Yy 62°¢€S 9806 L8°9 0011

8L6°0T - [T€20S |T1€8YL |%z°8y  |%9°2s | 10wy 28°9 | 0001 A -

86L°21 - |e0L2S 122sL 08°LYy €6°1S eZle %L°9 006

680°GT - |1€26s  |L9ssL |€e°Lw  [vI°ls |%G0¢  |€9°9 | 008 % -

990°81 ~ | T6LLS 2L8SL 28°9¢ 92°0s L6€2 8%°9 0o0L

666°12 -~ | 16€09 1%19L GE*9Y 82°6Y 86L1 82°9 009

86G°LZ - | S%0€9 08€9L L8°GY s1°8y eVl 20°9 00¢ P -y

L16°GE ~ | €ELSY L6S9L 99°GYy S8°9Y 896 L9°S 004

888°6Y% - | GLY89 L6L9L G2°sy 82°sYy o1 62°S 00¢ Yo -

Ge2°08 ~ | 62989 0089L 92°SY ¥2°SYy 0 82°S 862

4 o 849 /195 ndo /" P - . e ‘440 /* P P ¢ .
Sl e [Pl el Bl el B e S

31VIS 3IN3u3334 NOUS NOILYWEOS Hod~ s H—oll o 1 swao  L2TVY ~9

*,000¢ 03 ,.62T WOXJ PTNDIT ¢,L62T 03 T¥IT WOxJ

II PTTOS ‘,I¥TT 03 ,862 WOIJ I PTTOS

sdy° 807

pus .m&q ‘SHV BUT4eTNOTE) J0J 9383}S 9OULIIFOU

SVD OIWOLVYNOW TVEQI

PN

WOTWAQOIN

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

134

G6°1Y 27 °9Y - eZvel L6°Y 000¢ v 6°92 =39
08°1Y 92 °9Y 92621 L6®Y 0062 .
S9°Ty 80°9y benel Loy 0082 ¥ S°SY =3y
ghely 68°GY 2e611 L6 00Le
2e°ly TL°GY 9enTl L6®Y 0092
1°1Y 16°6% 6€601 L6%Y 0062 ‘A49/ VD Wy
96°0% 1e°6h 29901 L6%Y 00%2
gL°0%  |0T°sy  |sw66 L6%y  |o0€Z Y .
66°0% ‘T3 A ‘LA L) L6°Y 002¢
6€E°0Y G9°vYy 2668 L6°Y 0012
81°0%  |ovevy  |sG98 L6*y  |000Z . "y
L6°6¢ (184 44 896L L6°Y 0061
9L°6¢ 88°¢ew 19%L L6°Y 0081 Yo d'L
1$°6¢ 09°¢y 4969 L6®Y 00LT
92°6¢ oe°ey 89%9 L6°Y 0091
66°8€  |L6°Z% |16 L6°%  |006T 9/ o Wy
ZL 8t €9°2Yy L 78 1 L6°Y 0091
w9°8¢ 9z°2Y LL6Y L6 00€1 o ds
91°8¢ L8°1Y 0gyy L6y 0021t
18°Le €ev°ly %86¢ L6°Y 0011
8y°Le 96°0Y L8v¢e L6°Y 0001 K49/ VD °22% Wy
2l°Le y9°0y 0662 L6®Y 006
9L°9¢ S8°6¢€ €692 L6°Y 008 Yo L0°L2 '8
9e°9¢ 61°6¢ 9661 L6°Y 0oL
26°s¢ r4 Ad 1% 0061 L6°Y 009
2s*se  |2se°Le  |€00T L6°y | 00s o/ v T°08 -
sT°se Iv°9¢ 90¢ L6°Y 00%
Gs6°v¢ 86°ve 6 L6°Y 00¢ *% SS°¥2 dn
G6°vE S6°ve 0 L6°Y 862
4 o 440 /v ‘nd0/ B . . . . . o ¢ .
LI LI [ R <\»H... e -Juumn\..u« > ..n-m.mﬁ«m.. Ru«wﬂﬁu. . ado/wo T8PT  =Qui "
L]
3ILVIS 3ONIUITY NOUJ NOILY W90 W G- o o —oH o 1 swyyo £81°02 ~o

ALVIS FONTUALAY
*o000¢ 03 862 WOIXJ 89D OTWOIVUOW TBIDI N NOIN

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



135

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

NICKEL

86°81 L0°8¢ oLzLe 02°6 000¢ iy =3
89°81 oLeL2 0s€92 02°6 0062
9e°81 yweLe (]3 214 02°6 0082 Yo =3

€0°81 oteLe ote%e 02°6 ooLe

69°LT 9L°9¢ 066€2 02°6 0092

ee°LY 6€£°9¢ 0,922 0Z2°6 006¢ "A49/ TV Wy
96°91 20°92 [I7A 4 0Z°6 00%2
86°91 €9°62 0€802 02°6 00€2 Yo @l

L1°91 12414 01661 0z°6 0022

sLesl 6L°%2 06681 02°6 0012

1€°sT  |v€°vz  [0L08T  |02°6 | 0002 o/ w5 O .
G8°»T  |L8°€Z [OSTLT  [02°6 | 0061
9e°wT  |Lg°cz  |O0€zo1  [0z°6 | 0081 ¥, 0€9 wl

68°¢1 Zv°02 oTTI1l 90°6 0oLt

6%°¢l L8°61 01201 88°8 0091 i

60°€1 0€°61 02€6 oL°s | 00sT } "
19°21 |oLest |0g#s z6*s | 00wt A/ Hv
gze21 L0°81 009L AL 00€ T " s
9L°T1 oLt 08L9 o1°g | oozt
gz 11 2L*9t §866 g6°L | 00Tt
LL*OT 86°G1 o12s og*L | ooot ; . -
%Z*0T | L1°sT Syuw 29°L | 006 udwo> 0L8°88 v
19°6 8z w1 069¢ wweL | 008 v, OTT‘S .9
80°6 8Z°¢€l 0%62 sE°L 00L
gves 80°21 5912 LE*8 | 009
06°L 99°01 ELET tv*L | 00g ; 0T2'%
oL 60°6 299 9L*9 | 00 wio/w>  OT2 v
N 81°L 2t vz*9 | 00€ v 82L°T -
1oL 9oL 0 €2°9 862
« o ‘Ad9 /1D A4/ WD P . ndh /S 03Q" . . j - -
R 4 v aomma 33ws|  n v avan H.."mmmuu -._n&mn\.ua ﬁwm...o.oﬁ«m.. b._w«udwaﬁ.%. 553? " w9/ FRTIT -Gt
3LVIS 3ON3U330 WOUJ NOILYWNOA T =od- o oH—oH o 1 swyuo TL°8S )
ALYIS FONTHAITY
*,000¢ 03 ,82LT WOXJ PINDIT ¢ ,82LT 03 ,862 WOIJ DTTOS N TINOIN

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

136

NICKEL

ngze - |e9te £6268 89°15 8L°96 €0€ST 9g°g 000¢ wy =%
S6he = {1409 L1968 1515 09°9¢ L9LYT LE*S 0062 .
869* - |En68 65006 €€°1S 19°9¢ 62241 8E°G 0082 Yo =7
866° - €481 09906 #1°18 12°9¢ 069¢1 0%°s 0042

21T - [69L%1 61806 96°0¢ 1095 6%1€1 1% 0092
w961 - |ZL9LT L6116 GL*0G 08°65 L0921 £Ev*g 0062 449/ LY
088°T -~ |£6902 £LST6 $6°0¢ L6°66 €9021 SH°g 00%2 )
£Eveee - | w19€2 L9616 9E°06 nE* GG LIGTT iv*s 00€2 Yo dl
099°2 - |28592 81€26 Z1°05 01°5¢ 89601 0s°g 0022

8L0°c - |zBs6Z 18926 88°6% 9g*Yg L1501 £6°6 0012 ;
196°¢ - [£662€ £40€6 "9°64 LS*%S €986 95°%g 0002 W49/ W Y
860°% - |LEYSE 9TE6 6£°6% 8296 90€6 65°6 0061 N
$69°% - li1198¢ SLLEG £1°6% 86°£6 G918 29°s 0081 Yo a1
9le*s - [egBiv Tec86 <8° 8y 99°¢g 1818 99°g 00L1T

891°9 - |651sH £9980 95°84 1€°€S £T9L 0L*g 0091

L90*L - |90%58% 18686 s2°8% $6°25 190L wi®s 0051 W49/°TVD My
001°8 -~ |<¢881s $L266 6Ly 56°25 S99 8L°%G 00%1

©62°6 - |082SS 59566 09°Lw 21°26 5886 28°s 00€1 Yo s
069°0T ~ [€£698% 18166 wZoLy $9°15 10€6 98°g 0021

79ESTT - 62129 L8666 98°94 7115 2Ly 06°g 0011

€EE* YT - |086G9 OLT00T |[g4°9% L5°06 0214 v6°¢ 0001 4%/ YD v
S9L°9T - |8e069 O%E00T  |50°94 $6°6Y G2s¢€ 96°% 006
918°*61 - [1£62L 667001 86°aYy 72°6% 6262 L6°¢§ 008 %o a8
owL*€2 - |£E0GL 2S900T  |[21°ch Snegy 26€2 96°¢ 0oL
£86°8Z ~ |£966L £EBOOT | 99%hY €geLy 8EL1 16°¢ 009
Lee*9¢ - |821€8 BEOTOT  [9T°%% 9%°94 1511 £8°¢ 00g U9/ v
s8E*LY ~ |02LY8 2LITOT  [vieew 81°GY LG oL*s 00% )
€28°69 ~ |L%€06 862101 [26°ew G5°¢gy o1 86°¢ 00¢ % an
LLZ*99 - [€1%06 092101 |26°¢% 26%EN 0 85°¢ 862

Mo |, e | e | megmge | uezma | RS | SRR WO/ pogep T

bd VANDG 33¥d| N U LVIH ASNIND 3344 n siwz, 1 uu R wvan o
FIVIs 3ONIUI4T0 WOuJ NOILYWEOd U =l o Mt TL°8S

* 00008 03 ,82.T Woxy PINDTT ¢ ,82LT 03 862 WOIF PTTOS

”muo.mwoq pue qmmd .mmq SuT48INOTB) I0J 99v3S 90UBIDIDY

SYD DIWOLVNOW TVEAI

™

TDIOIN

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



137

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

50°81 L9°92 01862 00°g 000¢ niv =d
oLeLT 0%°92 0L062 00°g 0062 . o9y
9L 2192 0L2%2 00°8 0082 ¢
0z°L1 15°¢2 0501 Gz°8 | 00LZ
96°91 0z°€2 0€291 91°8 0092 oy "
ZLe91 88°22 02961 90°8 0062 n49/71v2 v
99°91 gg°22 02991 96°L 0042 . "
02°91 12°22 0€8€ET L8°L 00€2 o L
%6°61 L8°12 050€T LLeL 0022
L9°61 15°12 oLzzt 89°L 0012 - :
8€°GT €E1°12 01611 8s°L 0002 Ad2/ D Hv
60°G1 §L°02 09.01 gneL 0061 ' a1
6Lo1 G€°02 01001 6E°L 0081
841 €6°61 0826 62°L 00L1
ST*%1 69°61 0558 0z*L |o0o09t1 - .
18°€1 €0°61 ov8L o1°L 0061 N49/7I¥D wv
GHoET 9G°81 0ETL 00°L |00%1 )
LO*€T  |z0°8T  |oww9 16°9  |00€T Yo s
69°21 8Ll 05LS 18°9 0021
gz*21 68°91 0805 zL*9  |oott - N
9811 §2°91 oty 29°9 0001 AYTM 00g€99T wo
0ve 1T 95°g1 0GLE 25°9 006 .
z6°0T  |og*»1  |oTlg gveo  |oos % 00z‘s a9
Zv°01 96°¢1 0L%2 €e*9 oo
266 86°21 0481 %2*9 009 - -
176 $8°11 0z21 #1°9  |00g W4/ (00%¢9) v
L6°8 6%°0T  |019 %0°9 00% .
9L°8 LL°8 11 s6°s  |00€ * oLz o
€L°8 €L°8 0 $6°% 862

|, e | e g L | oo, semm g ) [0 sgper <0t

1 siseT 1 d
et g- —oH ) 1 swyuo . 9
JLY1S IONIYISIY WONd NOILYWNOS Hod o oM Hm 26

*0000€ 03 ,0LL2 WOXZ PINDTT ¢,0LL2 03 ,862 WOIF PTTIOS

ALVLS JONIYIIAY
aN WAIGO0IN

¥00UD'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

138

-9

1€1°s - [LewoL  |L2989T |wiegs 0%°65 | L6691 z8*9 | oooe iy 4
666°¢ - |8TLEL 164891 |S6°€s L1°66 12€91 1L°9 0062 2 =9
110°9 - |9t0LL #8989T | ve*es £6°85 %6951 19°9 0082
015°9 - |sev08 8%%SLT | S1°€S 0L°86% 86671 16°9 00L2
860°L - |1L6€8 129641 | %6°2¢ sv*8g 15€91 Zve9 0092 w9/ o "y
8v9°L - |%6%L8 96LGLT | 2L°2S 02°86 yILET €E°9 0062
682°8 - |0€016 9966LT | 6%°25 96°LG 980€1 %29 0042 " a1
%86°8 - | %6596 GETOLT | Lz*Zs 89°LS s9921 91°9 00€2
9%L°6 - |S1186 €0€9LT | €0°2s 19°Ls €68T1T 60°9 0022
186°0T - | 929101 |9Lv9LT |s8L°Tls €1°Ls 99211 €0°9 0012 A "
66%°TT - [9€260T |9€9921 |T1s°1s £8°96 94901 86°6 0002 n
%16°21 - |L0880T |68L9LT |sz°ts £5°95 67001 %6°6 0061 . a1
9%9°€T - [86€2TT |9%69{1 |96°0¢ 12°95 9596 26°g 0081
116°%T - |L86GTT |S80LLT |99°0¢ L S 00LT
GEE*9T - |€6G6TT |S22LLY | 4E®0G 1¢ S 0091 . .
056°LT - |[%6T1€21 |[#%%€LLT | T10°0g €1 s 0061 A49/7M3 nv
L6L°6T - | 018921 |29%LLT |99°%6% 2 S 0041 " -
L26°TZ - |8T70€T |966LLT |62°6% 84 s 00€1
LTv*%2 - |190%€T |swoLLT |68°8% 0f 9 0021
6S€E°LZ - |069LET |8OLLLT |Lwesw L3 9 00Tt - .
688°0€ - |#2ETHT |woLLLT1 |zo*sw 64 9 0001 A49/7IV2 v
L0Z°GE - |8L69%T |T08LLT |egeLw €4 9 006 " .
509°0% - |€z9swt |LosLLt |10°L% 89 9 008
ZHseLlh - |#w92281T 008LLT LY°9y 245 9 00L
L6L°9S - |9166ST [89LLLT |68°GY 0%°6% go0te 0L°9 009 - -
S9L°69 - [€566GT |80LLLT |TE*Gw 91°8% 8241 68°9 00s Ad9/7IV3
291°68 - [SLT€9T |6T9LLT |8L*#% 09°9% 62L 60°L 00% " an
206°12T- [TLL99T |206LLT |OGowy wGouy €1 12°L 00¢
662°221- |LEB99T [ 00SLLYI |[6%°nn 69 4% 0 12°L 862
;z -_84 , ‘RO / IV ..Eo\..iu .!.o.a.\d&n.ﬂ .tﬂu.u-uﬂ.u#o »z.u-.—s%ow.._..«uuz ﬂw«ﬁﬂw ul:u. A9/ L66 ..H u“:l: ..«05

Ld VARG 33¥d| JH V LVIH AouaNa 33wd W n_a:oz In: uu N . ~o

FIVIS SONIUI34 NOud NOILLYWE0Z (T g=ed~ 16°26

*0000¢ 03 ,0LL2 woxJ PINDTT ‘,0LL2 03 862 WOIJ PTTOS

n&_o.nwoq pus .mhq .mmﬂ BUT4eINOTB) J0J 93835 SOUIISIIYM

SVD DIWOLVNOW TvadI

aN

WOISOIN

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.


acsco-manager
Text Box
3 2 .


139

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

8€°9¢% LL°e9 1Ltze 98°8 000¢ ¥ygegS -
€1°06 |Lv°go 9821z |ve*s |0062 m d
88°6S 91°c9  |20902 z8*s | 0082 Yo 92°921 =3y
19°6S  |v¥8°29 12561 08*s | 0012
GE°SS 15°29 Ty981 8L%8 w“o~
90°gg 91°29 |woLLt sL°8 sz K
Ll*vs |08°19 |06891 |eL°8 |oowe 449/ ¥ W
Ly*vs  |€v°19  |st091 oL*s | 00€z " -
L1%%S G0°19  |6%1sT 19%8 | o0o0zz
¥v8°€S  |#9°09  |es2wl v9°s | o012
15°€S 22°09 | 129€t 09°8 | 0002 ad0/ D . Wy
L1°€S 8L°6S €952t 9s°8 | 0061
28°2¢ Ze*6s | 60LTT 1s°8 | 008t Y 29°SS a1
99°25 |¥8°8s | 09801 sv°s | 0OLT
L1026 €€°8s | L1001 6€°8 | 009T
L9°1s 6L°LS | 0816 €e*8 | 00gT . "o
sz°1s 12°Ls 15€8 ¢z*8 | 00wt
28°0¢ 19°9s  |OesL 91*8 | 00l Yo as
LE*0S | 96°gs 81L9 90°g | 0021
88°6y |9Z°ss 816$ v6*L | 00T
6€E°6"Y 15°%¢S 621S 18°L 0001 A9/ TV *GeCT “wv
98°8y | 69°€S SSEY L9°L | 006
1€°8% 08°2s | 96S€ 1s°L | o008 Y 9S°LL a9
ZLoLy 18°16 2582 s€°L | 00L
L9*Ly |69°0s |s2te 61°L | 009
LS°9% 6€°6Y rA8 A¢ Lo°L 00s 049/ 2LT LY
G0°9% z8°Ly | 60L 66°9 | 00%
LLGY 18°GY 21 96°9 | 00¢ Y 8T°¢c9 dw
LL*sy |LL°sy |o 96°9 | 862

“lan |, e | e | e | e | weie, asmee | w | werw 200%2 =G

bd VASNRE 338d| N V LVIH Aouand aaud 1 siez L d e
~=.=~r|n o oH —oH pe) 1 swas  gT0°82 ~9
3I1VIS 3ONI¥3I38 WOU3 NOILYWNOS el

°0000¢ 03 ,862 WOIJ 88D OTWO3IBTJ TBIPI

ALVLS IONTUAJITY

N

NIDOULIN

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

140

298°% - |TSL99 16eSTT 29°eY 60° 8% LEYEY 10°s 000¢ ny =2
2st*s - |t1Le€89 €62ST1 A A2 26°LYy 9¢621 00°¢ 0062 .
29%°s - |L8669 GEZSTT oceey yLoLY 9e4%21 66°% 0082 Yo =7
66L°S - |86STL 9LISTT y1°eYy 9G°LY LEGTT 66°Y 0oL

66T1*9 - |2€2¢€l 8TTsSIT 86°2% Le®ly 6en 11 86°Y 0092
6€6°9 =~ |608%L 660611 18°2% sT°LY 9601 86°Y 0062 N9/ VI v
LS6°9 - 19099L 866711 €9°2Y 86°9% €901 L6%Y 0042
STy®°L = |S%08L Le6n 11 LA A4 9L®9Y 9%66 L6%% 00€ee Yo d'L
216°L - |26996L Y8911 [TAZ4] %6°9% 69%6 L6°%Y 002z
€Gv®8 - |1€218 0T8Tl s0°2% TE°9% 2568 L6%Y 0012
060°6 -~ |wZ828 LATA 294 g8°1Y LO° 9% 56¥8 L6®Y 0002 ‘A49/ VI Wy
80L°6 -~ [60%%8 9LINIT H%9°1y Z8°sy 8G66L L6®Y 0061

9%°0T - [%0098 909411 19°1% GG °sY 19%L L6°Y 0081 Yo L
292°11 - [909.8 KAX AN LTIy 92°gH %969 L6%Y 0oLt

€81°21 - (S6168 659711 26°0% 96° Yy 89%9 L6°Y 0091

922°¢1l - |TLLO6 18e%11 99°0¢ 299y TL6S L6°Y 0061 ‘M49/ VD WV
HIv°y1l - [2€€26 8624911 6€°0Y ogHy YL9S L6°Y 00%1

88L°ST - |906€6 rATA AN T1°0% €6°¢€Yy LL6Y L6%Y 00€et Yo ds
LBECLT - |T9%S6 12Iv1l 08°6¢ €G°€EY 08%Y L6°Yy oozt

sL2°61 - |LOOL6 920911 8%°6€ oT°ew €86¢€ L6°Y 0011
0hg®1Z - (26586 226€11 G1°6¢ €9°2% L8%¢E L6°%Y 0001 ‘N49/ IV i\
90e°wZ - |L80001 218ell 8L°8¢t ot*2Y 0662 L6°Y 006
LSL®LZ - [66S107 G69€T1 18 Ad 1% 261y €642 L6°Y 008 No A
661°2¢ - [211€01 OLSETT 00°8¢ S8°0Y 9661 L6%Y 00L

T0T°8E - |€6S%0T LEWETT 66°LE 60°0% 0061 L6°%Y 009
09€°9% = |LS0901 L62ETT 81°Lle 81°6¢ €001 L6°Y 00s ‘N49/ VD W v
€eEL®B8S - [LB8%LOT Ts1ell 18°9¢ L0°8¢E 90¢ L6°Y 004
92¢°6L - (188801 €00e1l 29°9¢ 69°9¢€ 6 L6°Y 00¢ Yo an
92L°6L - |09.801 000€T11 19°9¢ 19°9¢ (] L6 862

ooy [, Mo | e | mapimg | ey | KSR | AR e w9/ TEYT  =Gu e

od VARG 38| H V LVIH AO¥ING 33u4 N coee 1 « panLV3anaL .
3LVIS 3ON3UI434 WOUJ NOILVWHOd T G- ¢ Mot .u t swe  §00°vT "
*,000¢ 03 862 WOIJ 88D JdTWO3IBTQ TeIPI 3 Qumo HwOA SYD OIWOLVNOW TVIAI

pus ..m_mq .mzq BUT4BINOTE) JOJ 9383S 8duaaeaJay

N

NIEDOULIN

¥00UD'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :©jed uoIed|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



141

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

L8°91 09°62 00292 0€£°8 000€ wy =%
99°91 20°¢e 0Lv81 wZ°8 0062
En°91 gLz 069LT s1°8 0082 %o =3
12°91 whezz 04891 LO°8g ooLz
86°G1 n1e2z2 0€091 86°L 0092
€L°GT 28°12 on2st 68°L 0062 %49/ Wy
8v°s1 0g°12 05441 os°L 00%2
gzest L1°12 089€1 oL 00€2 %o dL
L6°91 €8°02 otez1 €9°L 0022
oLyl 89°02 0g121 gL 0012
rAA48 A1 2102 00411 syl 0002 M40/ "IV Wy
ET°HT wL*61 09901 9e°L 0061
€8°¢1 €61 0€66 LzeL 0081 Yo a1
25°€1 €6°81 0126 61°L 0oL
61°€1 6%°81 0648 ot°L 0091
£8°21 20°81 o6LL 10°L 0061 449/ Wy
CLAA wGe LT 060L 26°9 0041
otezt €0°LY 0T%9 €8°9 00€T Yo ds
€EL°TT 06°91 0€LS GL*9 0021
2e° 1t 26°61 0906 99°9 0011
06°01 62°st1 06¢€y LS*9 0001 ‘N49/ IV Agonom.ﬁv Ny
9v°01 19°%1 Oo%le 8h°9 006
66°6 98°¢1 001€ 6€°9 008 % (00S‘¥) e
6%°6 00°€1 0942 1€°9 o8L
86°8 €0°21 oe8t 22°9 009
gv°8 06°01 orzt €1°9 00g oo (000°L) v
%0°8 95°6 019 ©0°9 004
18°L gL 181 66°6 0o0¢ % (000°¢) 4w
0s°L 08°L 0 G6°s 862
v Maoy [, e | mer | megimge | weeemd | KBS | AT L0 049/ =G
b4 VAouRaIINd| M VLvaH | AowINd 334 N sz 1 4 AL
I A g - .
3LVLS IDNIYIIIY WONd NOILYWNOH H=od)™ ¢ H—H 2 L swvu9 2°06T 9

*,000¢ 38 PINbIT ‘,000¢ 03 ,862 WOIJ PTTOS

JLYLS JONTHILTY

HWOINSO

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ Uo eI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

142

809°€ - |0gg6n 0G0TST__ |69°€S "9°66 162L1 §G6°L 000¢ L =%
"00°% = |GEl€S 820861 [1G°€6 61°66 86491 25°L 0062 s
gzv*y - |BEL9G 8608ST |T€°€S €6°86 8vLST gyeL 0082 Y =
888°y - |G6€09 2918ST [OT°€s $9°85 20061 vy L 00L2
28€°S =~ |2€0%9 0€Z8sT  [68°2¢ LE®8S 09Z41 6€°L 0092
216°G =~ |€E9L9 €828ST |89°2S 80°8g €26¢€1 LA 0062 #49/71V3 v
L8%°9 =~ [9%vZIL ZnEssT  [9wezs 6L°LS 6L21 8z°L 0042
HT1°L - |9l89L LBEBST |heZ°*2s 8% LG L9021 2L 00€2 Yo L
66L°L - [z198L 8ev86T  [10°2¢ 91°LS 8YETT 1L 0022
6%5°8 - |2g128 L8%86T  [LL°TS €8°96 LEYOT L0°L 0012
9LE®6 =- |%1868 7€6861 2s°1s 8h°9¢g €66 66°9 0002 W49/°V3 Wy
L82°0T - |6£%68 08686t [L2°1s €1°96 0426 68°9 0061 . at
662°T1 - |1L0€6 L2989T |10°1S 9L°SS L568 8L°9 0081 °
€EY°ZT - |0T1L96 6L98ST [GL®0¢ 8E°*SS s88L 99°9 00L1
LOL®ET - |26€00T |9€48ST |[iv*0s 86°4S 9z2L 259 0091
T61°6T - |186€0T |16L8ST |[81°0¢G 95°4g 1859 LE®9 0061 49/-173 WY
%08°9T - |9€9L0T |2988ST [88°6% ET*4G 2566 12°9 00%T .
21L°81 -~ |862TT11 |0€£68ST |L5°5% L9°€ES O%ES »0°9 00€1 Yo ds
T96°02 - |%.6%TT [#1066T |gZ°64 0Z°€s oLy L8°%G 0021
LLG°€Z - |6698TT [90T16ST |[16°8% 69°26 991Y 69°¢ 0011 -
T9L°92 - |99€221 |91¢6ST  [96°8% 9t1°2s 909¢ 26°S 0001 49/ 7190 HY
809°0¢ - [6€092T |T12¢6ST |61°8% 65°16 190¢ LE®S 006 .
699°GE - |25L62T1 |2ZEv6ST |08°LY 96°05 2€se €2°6 008 Yo e
€L9°TY - |GOWEET |[v5566T ([O0%°LY L2°0§ 9102 21°s 0oL
6L6°6% - |002LET [9L96ST |[86°9% 67°6% 9061 n0°g 009
L19°19 - |0960%T |S6L6ST |96°9% LG58y G007 00°g 00g 49/ v
980°6L - |9€Lv%T |96866T |0Z°9% 9oLy 906 L6%% 004 .
122°80T~ |T#58%T [8666ST |00°94 €0°9% 6 L6%Y 00¢ % an
8€6°80T~ |0T98%T |00009T [00°94 00°94 0 L6°Y 862
L] . ol 001 , ‘AdD /WD , ‘807 WD wd0 0301V .!n ww-ﬁ.u#u oo s b..w «.wnuehumw. Yo W/ TRYCT = G %)
b vasmaamua| M uLvan | Ao adu N siwe 1 a v
J1VIS FONIUIATY WOu NOLLYNEOS T e~ o Mo b t s 2061 i

*,000¢ 3® PINDTT ¢ _,000¢ 03 .62 WOIJ PTTIOS

10x°7807 pue Jav Iy Burgenores w03 93wy eousasjey

SVD OIWOLVNOW TvadI

80

HAIWSO

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



143

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

OXYGEN

L1°09 86°L9 SY¥EL 65°6 000€ wy ¥1°0S Py
16°65 99°L9 26922 0$°6 0062
£€9°66 2E°L9 99512 9%°6 0082 %o BL°¥ST =3
GE®6S 86°99 10902 %°6 00LZ
L1°66 €9°99 €9961 GE®6 0092
LL*8S 92°99 1€481 0£°6 0062 wdo/vo  9°LLT Wy
L%°8§ 88°69 €08LT 62°6 0092
91°8$ 69°59 18891 61°6 00€2 % 08°cy a1
€8°LS 80°G9 59651 »1°6 0022
. 0s°LS 99°%9 €606T 80°6 0012
s1°Ls zZ2*%9 8y141 €0°6 0002 Wi/ ¥°22 Wy
6L°9§ 9L°€9 8v2ET L6°8 0061 .
%°9s L2Z°€9 gse2t 26°8 0081 % 68°¢€2 a1
20°9s 9L°29 »9911 98°8 00Lt
29°ss €2°29 28601 08°8 0091
61°66 99°19 s0L6 yL°8 0061 I .
GL*%S 90°19 v€88 L9°8 0041
62°%S Z9°09 oL6L 09°8 00€1 Yo ds
28°€S ¥L°66 »TTL €5°8 0021
1€°€6 00°66 6929 vo'sg 00TT
8L°2s 0z°8s L29S AL 0001 X0/ VD *0€9T  “wv
22°zs €ELS 665Y 12°8 006
”9°16 LE®9S G8LE 90°8g 008 ¥ 61°06 49
$0°16 0€°S§ 1862 88°L 00L
£9°0¢ T1°%s 6022 L9°L 009
£8°6% €L°26 »591 EvoL 005 wd0/w>  €°90T -
0€°6Y o1°1$ €2t 0z°L 004
20°6% 90°6% €1 20°L 00¢ % 92°%S dm
10°6% 10°6% 0 20°L 862
d o ‘849 /D 849/ ™ o . . . " . o € -
Rl ngﬂi u=<=u.. ,Wﬁmﬁ -..wumumuﬂu :n-m.mﬂ«mx b._w«udwudu%. !:«u-usﬂ w0y SLOTZ - Gut"
I1LVIS 3ON3u3338 WO¥S NOILYWu0d T j=odi- $ H—ol 2 4 swag  000°2¢ ~49

¢ ,000¢ 03 ,862 WOIJ 88D OTWOIBTA TBIPI

ALVLS JONIUIITY
NIDAXO

%0

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

144

OXYGEN

896* - |810€1 8HETY 09°Gy 01°0¢ 125€1 00°¢ 000¢€ ny =%
201°T - |GE9NT GZETY HyoGhy €6°6% 120€1 00°g 0062 L,
692°T - [61291 66219 62°GY 9L°6% 12621 66°% 0082 Y =
sv9*1 - |6g8LT 1L219 21gy LS°6Y 220zt 66°% 00L2
€€9°T - |e€w6T et 96°4% 6€E°6% €26T11 66°% 0092
w8t - | 09012 60219 8Ly 6T°6% 6201t 86°y 0062 U49/7v3 v
690°2 -~ |6L922 GLITY9 09°44 86°8% L2501 86°Y 0092 .
80€°2 - | 26292 8ETTY T9°49y LL®8Y 62001 86°Y 00€2 Yo aL
oLs*z - |9L8se 86019 ZZ%9y s5°8Y 1€56 86°% 0022
668°2 = |LivL2 95019 20%%y e 8y €€06 86°% 0012
8L1°€ - [16062 11019 18°€Y L0 8% GEGS 86y 0002 W49/ IV Wy
626°¢ - |8L90¢ 99609 66°€h zZ8°e LYy 8€08 86°y 0061 »
816°¢ - |sLzz€ £1609 LE®EY GS°Ly o%sL 86°% 0081 Yo a1
15€°Y - |LwBee 09809 €1°€Y LZoLY noL 86°% 00L1
T98°% - |evwse €0809 18°2% 96°9% 9969 86°% 0091
66€°S - |8ZOLE €909 19°2% H9°94 9909 86°% 0061 N49/-TV3 WY
920°9 - |€098¢€ 18909 HnESZY 0g*9y 8966 86°% 0041
S6L°9 - |8L10Y %1909 G0°2Z% €6°GY 6906 66°% 00¢1 Yo s
#09°L - |TSLTY £9609 wLoTy €5°GH 0g6y 66°% 0021
L09°8 - |6Tgew 89909 ety 60°GH 1504 66°% 0011 -
908°6 - |L984% L8£09 LO®TH 29°4Y 166¢€ 00°g 0001 49/ HY
TL2°TT - %199y 10€09 0L°0% 60° hy 150¢€ 10°g 006 )
00T°€T - |T166LY L0209 2€°0Yy 0g°ey 0562 20°s 008 Yo a8
69H°GT - |BLY6Y %0109 16°6¢€ €8°2% 8902 €0°¢ 0oL
%L5°8T - (68606 68666 8y °6¢ G0°2y oH6T G0°g 009
8€6°22 - |9Lwes 19866 90°6€ ET°TY 8€0T §0°g 00g “49/-103 “H v
€L9°62 - |0Y6€ES 9166 L9°8¢ 66°6€ 82s €1°¢ 004 )
HEE0H - [29€SS £6666 Lh°8¢E 06°8¢ o1 €2°s 00¢ % v
109°0% - |L8esS 06666 LYy*8¢ LY°8E 0 %Z°s 862
‘v e [, Mo TR MReT | MUGIRET | et W | Ve L e w9 LO9CT =G
! VIOmaT] M TIVIH 1..:«..'.8%. -~ s M- ) 1 swvas  000°9T o
3LVLS IONIUIITY WO¥S NOILYWNOS Hod~ ¢
*0000¢ 03 ,862 WOXJ 8mD oTwoletd Teepr :dy°8oq SYD OIWOLYNOW TvIAI

pue

o

SdV ‘SHV BuT3eINOTB) J0J 93831S 9oULJIaIAY

0

NIbAXO0

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



145

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

PALLADIUM

0Ll go°L2 058%¢ oc*s 000¢ wy =3y
Z2n°61 oLere 0zZo%e oc°s8 0062
£1°61 weLe 061€2 IAX"] 0082 %o =2
28° 61 01°*Le 09t ee oty ooLe
16°81 oL*y2 0esTe og*s8 0092
61°81 L9°92 00,02 0ot°*8 0052 49/ v
98°L1 €1°92 0L861 og*8 00%¢
06°LT LL*S2 0n061 oe*8 00¢2 Yo L
AR o%°62 01z8t 0t 002z
4L°91 20°42 08€L1 og*8 0012
H€°91 19°%2 06691 Ocesg 0002 K49/ "IV Wy
26°61 61°92 02461 og*sg 0061
0g°g1 (AT 06801 0c°8 0081 %o a1
LT1°G1 80°1¢ 09001 91°s 00L1
18°%1 65°02 0526 20°y 0091
LAMA A 80°02 09%8 88°L 00g1 ‘N49/ IV Wy
G0l 96°61 069L Lol 0041
H9°€ T L6°81 0€69 09°L 00€T Yo ds
€2°€1 LE*8T 0LTY9 9veL 002t
08zl 2LeL 0Z%s 2eL 0011
LAREA e0°LT 069Y 81°L 0001 ‘ad9%/° W3 000 ‘%6 Wy
98°11 82°91 086€¢ %0° . 006
Ge°1l 9n°ql 062¢ 06°9 008 Y O00%°¢ d'8
£8°01 GGonT 0192 9L°9 00
62°01 26°¢1 0461 29°9 009
9L%6 et 0821 ov°*9 00g %0/ W 000°¥ uy v
62°6 68°0T 0%9 GE®Q 004
90°6 60°6 11 L2°9 00¢ %o  €28°T L
60°6 50°6 0 92°9 862
Toor [y M| e | wegme | weimn | ST | AEENR L2 4o/ BOEIT -Gt am
od VASNINI 3| H V AVIH AouaNa 33ud 1 stz L q
| RS- oS o —oH ] 1 swvdo #°90T “9

31V1S IDNIYIJIIY WO¥d NOILYWNOL

*,000¢ 03 ,£28T Woxg PTNDIT ¢,¢28T 03 862 WOIF PITOS

dLVIS FONIYAIAY
pd KOIAQVTIVd

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ UoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

146

PA|

LeL® - |é2t01 69168 99°LYy 2e* s 66661 Zv°01 000¢ ny =%
096° - |tsLet €688 oy Lh L6°€5 ”668T L»°01 | 0062 . .
002°T - |%8est 91,88 12°LY 09°¢€g 906L1 6%°01 | 0082 °
"6heT =~ |wl6Ll 86488 86°9y 22°%:sS 86891 99°01 |ooLZ
ogL°T - - |28602 9v8Z88 GL°9% €8°26 91861 8€°01 |009¢2
620°2 - |ot2¢2 58088 16°9% Zn*2s G8LN1 #2°01 | 00Ge A49/7V3 LY
8ve*Z =~ |68L62 106L8 82°9% 10°2¢ TLLET €0°0T | 0042 »
¥69°2 - |66€82 19LL8 "0°94y 6G6°16 18421 LL*6 00€2 Yo d’L
€L0°E - |BEBOE 0t9L8 6L°GY 9t1°16 0Z81l W96 0022
ggv°e - [egset v16L G6°GY €L°0G %6801 90°6 0012 :
Zv6°c - |6L09¢ 669L8 ogogy 0g *0g 60001 £9°8 0002 49/7V3 Hv
999y - 11698¢ 69YL8 50°gy L8°67 6916 L1°8 0061 " a1
210°s - [#wg21v 984916 6L0Y ITHX) 9LES 69°L 0081 °
899°G - |0604% L6168 €G°hYy 10°6% Te9L 12°L 00L1
t0%°yY - |ne8YYy 78916 9Z°yy 65°8% €69 nL*9 0091 .
6€2°L - |YyB8Y6" 12816 66°ctY L1°8Y 1829 €9 0061 “A49/ 73 LAY
£61°8 - |68%H2¢ 6L616 L€y GLeLY 6996 "6°S 0o%1 .
862°6 - |90€SS 19126 19°¢n ZE* LY 160S €9°¢ 00€e1l Yo das
€66°0T - (66186 TLEZ6 ot*ey 88°9% 1964 8€°s 002t
G21°21 - |€2019 £6626 gLZY Z9°9% €10% 02°s 00Tt "
896°cT - |606e9 60826 w42y €6°GY 66%¢ 80°g 0001 W49/ WV
€22°91 - (90899 »10€6 80°2Yy 0n°Gy 662 20°g 006 .
6%70° 1 - |%2L69 %02€6 oLty 16°49 9692 86°% 008 Yo a8
169°22 - (wL92L LBEL6 62°TH 2Ty L661 L6y 00L
G66°LZ - |9wm9sL 096€6 88°0% 8E°EY 00671 L6y 009
6Le°vE - [8Y98L €2LEL Ly*0Y LhoZy €001 L6%Y 00 A4/ “Hv
0e9°%y - [8L918 998¢6 0T°0% 9E° 1Y 90g L6°Y 004 )
ZYL°19 - |9HLi%8 866€6 06°6¢ €6°6€ 6 L6°%Y 00¢ Yo daw
91°29 - |zosws 000%6 06°6¢ 06°6¢ 0 L6y 862

d . ot 001 , ‘K40 /YD ..Iuo\.s .I»“”.!“:éhuuot_u“\um-uu .Bsﬂ»\t.ucvhn.\x.u.zo h!.ulﬂ%O%..M“WS >I._.;‘W<\L.Q<Wv.\_.ﬁ . Sl .:°\J<U .HQ* ¢ H = “: |n— .o«.-s

bd VARG 33¥d| H VIVIH 1 st L d
. — rrete=g- oH—oH ) 1 SWY¥9 . “j9
JLV1S IONIYIIIY WO¥S NOILYWHOS Hed) o 4 wOH

*0000¢ 03 ,£28T wWOaF PYNDIT ¢, c28T 03 ,862 WOXJ DPITOS

auo.nwoa pue :m ..mmq BuTa8TNOTER) J0J 9383S 20ULIIIOY

SVD OIWOLVNOW Tvadl

pd

NAIAVTIVd

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE EL_EM ENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



147

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

€£6°92 €0°9¢ 0zZeee 11L 000€ ny =2
n6*H2 LB8°GE 0982¢ Gy 0062 s
ARLTA TLe6E oTvze Gy 0082 % =7
2Le€e GG°GE 0s61¢€ €G6°% 00L2
L2%€2 8€°Ge 00GTE €G6°Y 0092
8LZ2 0Z°sg 060T€ £G%% 0062 49/ v
Lzeze 20°g¢g 0090¢ 26°%h 0042
zLete r4: 32 13 0g10¢ 25 00€2 Yo ol
€1°12 29°%€ 06962 15y 0022
6%°02 Tv°ve 04262 16°% 0012
08°61 6T°HE 06L82 0G5y 0002 PYLYR ) Wy
G0°61 96°€€ 0v€B82 05y 0061
g2°8t 2LC¢e 068L2 6%°Y 0081 Yo L
zZeLt 9v°EE ovhLe ghey 00LT
2e*91 8T°€E oooLz LYy 0091
12°61 16°2¢ 05692 Ly*y 0051 W9/ 002°€L Wy
96°¢1 05°2¢ 00192 9y 0041
9621 Lezeze 09962 oYy 00€ T % $0L a's
26°01 26°1¢ 012se g9y 0021
20°6 €5°1¢€ oLLwe vy 0011
LL*9 ot°te ocene AL 0001 “Ad9/ VD Wy
11°% 9°0¢€ 068€2 LE®Y 006
28° £1°0¢€ ogHee HhE®Y 008 Yo e
86°9 82°01 2tee €6°9 00L
15°9 0€°6 8L91 19 009
90°9 228 €801 9L°s 00g ‘Ad9/ T3 v
L9°S 86°9 L2s LE®S 004
9u°g 6%°6 6 86°4 00€ %o oLs CL
9neg 9y g [ 86°4% 862
ts o 001 , morwe ,Morw nigsoaa s | adosoagewd | mdoswd | hdo /oo uS..x. Nd9/T¥D =Cn =% o)
od VAU 33¥d| GH V LAVIH AOWINZ 3384 N stoez L d Vi3daL
ILVIS 3ONIU3438 WO¥ NOILYWHO0d TFTHE =)~ $ Hoo 2 t Ve gL6°0g B

°0000¢ 03 ,¥0OL woag sep OTWolvIg T8SPI
‘o¥OL 03 862 WOIJ DTTOS OTUTTOTIL Py d

dLVLS JONIYIIAY

SNYOHJSOHd

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

148

0] o o] 80°%9 s0°2L 016€2 60°6 000€ ny =3
(o] (0] o 18°¢€9 wL°TL 000€2 80°6 0062
o 0 0] 7G°€9 ZH°1L 06022 L0°6 0082 Yo =21
(o] (0] o GZ°€9 60°1L 98112 90°6 00Le
(0] (o] o 56°29 SL°0L 08202 s0°6 0092
(o] o] (0] 99°29 o%°0L €Le6l 50°6 0062 ‘N49/ VD Wv
o 0 0 v€*2Z9 €0°0L 89481 %0°6 00%2
(o} (o] o 10°29 ¥9°69 696L1 €0°6 00€2 Yo L
o] (o] o L9°19 %2°69 19991 206 0022
(o} (¢ o 2e°19 28°89 09Ls1 10°6 0012
(o] (o] o] 96°09 8€°89 868y1 00°6 0002 “A49/-IV2 Wy
(o] o] o 86°09 26°L9 866€1 66°8 0061
o] o o 61°09 L9 660€T L6°8 0081 Yo ol
(o] (0] (0] LL®6S 26°99 19121 96°8 00L1
(o] o o] 7€°6S 8€ *99 69211 %6°8 0091
(o] 0o o 06°8¢9 18°69 0LeOT. €6°8 00s1 W49/ VD Wy
o] o o eve8s 61°69 LL%6 16°8 0041
(o] o (o] €6°LS €S°H9 9868 88°8 00€eT Yo d's
o 0] (o} ZyeLS €8°¢9 869L 98°8 oozt
o 0o (o] 98°9¢ s0°¢9 189 €8°8 0011
0 (o] 0 L2°9% 0z°29 0€65 6L°8 0001 49/ Wy
o] (0] o 89°69 62°19 2505 vl°8 006
[0] (0] [0] 20°66 92°09 6L1Y 89°8 008 Yo a8
G0s°y =~ [0gwwl Styly 8E°ws 11°6s vlee 09°8 00L
€L9°9 - |02esl 82819 69°€S 8L°LS 6592 8v°8 009
seL®6 - |2Lzze LLTIZY 20°gs G2°9s 8191 oce*s 00s "Nd9/ VD "HV
€ve*yl - 198292 0L%2ZY enees A 047 66L %0°8 004
%21°22 - |L9e0¢ 1Ly 4841 91°es %1 99°L 00¢ do L
s1e®2Z - |2Z990¢ GeLey 1128 128441 0 s9°L 86¢
d o P . . - o . . . . - o . $1°o6
S e e e e e S B e g
3IVIS oNIUII38 WOUJ NOLLYWNOS T G- ¢ e . t STV 0s6°19 e
°,000€ 03 ,y0. woay gep dTwoIBIQ TBIPI ‘,HOL SYD OIWOLVIA TVAAI
03 862 WOXJ PFTOS OTUFTOTL pey 2dy0'B0T .
puse .m.mq ..mmq BuT48BINOTR) JOJ 9383S 80ULIDJOU d SNYOHISOHd

¥00UD"8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



149

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

ny =2q
No = 0F
‘N49/ VD v
No d'L
2€8°T - |0LL9T |06oTs - |T2°98 [65°201 |0e9ze | 9L°6T | 0002 a9/ > Wy
GeG*T - |OGEET | 02816 - |8€E°S8  |#G°10T |0zL06 [sL®6T | 0067
90Z°1 - |8€66 00025 - |15°%8 | L»°001 |Owi8z |#L*6T | o008T Yo a1
0e8* - | €999 0L12S - |19°€e |se°66 |0L292 |zL*6T |oOOLY
60%° - | 9662 08€25 - |69°28 |sT°8s |008¥Z | OL°6T | 0091
650° 01» - |0652s - {99°1e |88°96 |0€82Z |89°6T | 006T 40/ WD Wy
909° 888€ - |02L2S - |29°08 |25°66 | 0980Z | S9°6T | 004T
eneet 96€L - | 02625 - |€S°6L | 90°%6 | 00681 |29°6T | 00€T Yo 4
8L6°T %9801 - | 0805 - |6€°8L |0S°26 | Ow6sT | Ls*6T | 0021
%98°2 LI - |082€s - |81°LL |6L°06 | 086%T [2s°sT | 00T
9€6°¢€ 00081 - | 08%€S - |06°GL |26°88 | O0ZOET | #%°6T1 | 0001 4o/ 0 Wy
%z2z*s 21612 - | 099€s - [Ls*v. |88°98 | 080TT [ge°61 | 006
858°9 20162 - | 0€8€s - | BI°€L | 19°%8 | 0616 12°61 | 008 % e
8h0° = [ %Sl Z1882 | 2L°TL | 90°z8 | 0wzl Z0°61 | 00L
€9s°T - |z62% 89v62 | €2°0L |91°6L | 09€s €L°8T | 009
wEL*E - |€wse 88662 | LL°89 |lL°SL | 00SE 8z°81 | 00g nd9/ ¥ -y
9€0°L - |8L82T |zzw0e |T1s°L9 |sLetL |oOTLl Ts°LT | 00%
°21 - y *900 | o¢ 90°91 | 00¢g ’ o
239-5% - |fdErt | 3383¢ mm.oo 8833 |3 23-81 | 38% *
Sl [, e [ e [ L | agee, el x| [werw seste -0t
[ . 1 i 1% 124 1 d
ﬁq-.ﬂ«k'l —oH . ™
3LV1S IONIYIIIY WONS NOILYWNOS H=od) ¢ o= 2 L swvas 006 °c2T "

* 0002 03 ,%0.L woaJ sep OTwolBvIQ T83PI ¢, $OL
axo.nwoq
pue ‘3av Juv Suraenore) 203 eje3s edueasgey

03 ,862 WOIJ PTTOS OTUTTOTLL DP3Y

SVD JIWOLVYLIL TVIQL

Ya

SNYOHJSOHd

¥00U2'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoIed|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

150

-
L02°1 LLS9T L6209 00°9% 65°06 LLLET 29°¢ 000¢ ny =4
8se° 1 zzost 65109 G8°GY 0%°0s 6T2€1 HGeg 0062 * —3
816°1 65461 65009 69°GY 12°05 69921 Ly°s 0082
969°1 €€602 6Ll66S 256y 10°05 I TAEA o%°g 00L2
088°1 oLeze 88866 9€°GH 18°6% 88STT ©vE®G 0092 : "
180°2 L08€E2 L0865 81°GY 09°6% LSOTT 82°s 0062 A49/712 v
00€°2 89262 2EL6S 00°GY 8E*6Y 2€50T 2z°s 0042 Y a1
S€EG°2 08992 29966 18°%% 9T1°6Y 21001 81°g 00€2
€6L°2 62182 L0966 299y €6°8% L6%6 €1°¢ 0022
€L0%¢€ 9€662 %666 EvonY oL*gy 6868 60°g 0012 - "
€8E°E 8960€ 88%66 229y Ghegy 8L%8 90°s 0002 Ad9/°TV3 v
9zL e 96¢2€ EEW6G 00°4% 6T°gY €EL6L ©0°g 0061 " a1
90T *% 028€€ 08¢6 LL%EY 26°LY oLYL 10°g 0081
0gs*y T92sE 0€€6 €G°EY €9°LY 0L69 00°¢ 00L1
500°¢ LY99€ 14266 62°ch EELY Y9 66°% 0091 .
L9G°S 2Lo8¢E 22266 €0°¢Y T0°LY 2L66 86°Yy 0061 W49/ LAY
G91°9 16%6¢€ GLT6S GL*2ZY 99°9Yy SLYs L6°% 0041 " -
2L8°9 6L.80% 81166 gvezy og°yh 8L6% L6°%Y 00€T
€0L®L s622% 1,066 L1°zy 06°5Y 1844 L6°%Y 0021
6L9°8 089€% 51066 G8°1Y Ly°Gy %86¢€ L6%% 0011 - .
068°6 L90G% L6686 15°1% 664 L8YE L6°% 0001 &Y WO v
€82°11 29%6Y 00686 ST°1y LYoy 0662 L6%Y 006 " -
1L0°¢1 €98LY €886 LL°0Y 88°cY €642 L6°% 008
819°L1 92%9¢ "8n6L LE®OY 2Z°%h 9661 L6°% 00L
6SL°T2 2€L6S 22961 G6°6¢ syozy 0051 L6%% 009
€96°L2 650€9 0zZL5L G5°6€ SG°TY €001 L6°y 00g U49/710 o
6L2°9¢ G6€99 6LL6L 81°6€ Hh o0y 906 L6%% 004 " a
218°CS "9L69 00861 86°8¢ 10°6€ 6 L6°% 00¢
oLt 1S 50869 0086L 86°8¢ 86°38¢ 0 L6°y 862
¢« o 49 /D ‘AdO/* VD Ad0 7030/ | ‘AdO /03D ‘M40 /YD ‘449 /930/" VD Yo ‘Ad9/-VD ¢ =G SU N
3 901 f ) NOILLONN 4 AdONINI ANILNOD LV3H | ALISVEYO VM Lo s oo 8% °T
bd VARG 3383| H V LVIH ASUING 33vd w 3&.:!”: uu N swvus .
JLVLS IONIYIIIY WONJ NOLLYWNO ( Hed)" - SL6°0¢

°,000¢ 03 ,$0. woxJ sep OTWO3BVIA T8IPI *,30L
.&—o._”wo.u
pus .m.nq ..mmq BuTaeINOTR) J0J 9383S 90UdISIIY

03 ,862 WOIJ PTTOS OTUTTOTAL Pay

SYD OIWOLVNOW TvVZdl

d

SNUOHJSOHd

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



151

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

ny =3
No "uh
‘A49/ -V Wy
o d’L
A49/ VD v
Yo L
9L8*® 119€e - |OLLSl - |LL®°21 LASFA S 096¢ GL®9 006
66e°l 9L6% - |0009T - |L2°C1 (124" oLz2e 09°9 008 ‘M49/ VI v
992° 8% 8 88yY 9L°11 gv°sl 0292 Sv°9 ooL %o as
96 ° 29¢1 r4:3A4 oz°1tt 06°H1 0861 0e°®9 009
‘udo/wW>  *096 ‘2 Wy
2z8° 2881 LSy G9°01 Le®ET 09¢€T S1°9 00s
% °¥SS de
90¢°1 16€2 e0ny $1°01 10°21 osL 00°9 004
L60°2 6L82 1814 08°6 €8°6 01 £9°¢ 00¢ 049/ *°0ST "Hv
GgT1°2 9882 081% 08°6 08°6 0 £9°g 862 %o ¥OLTE CL
‘e [, Moo | e | magmg | aecoan || west, | mermee | % w9/ Qg
bd VASYRNG 33| N V LVIH Aouana 23ud L sisz 1 d o
JLVIS 3ON3U3 334 WOuJ NOILYWHOd (T =i~ ¢ Hoo 2 . w9 SL6 °0S “o

*,000¢ 03 0. WOIF S®p OTWO3BIA T®SIPI ‘,¥0L
03 ,862 WOdJ DPTTOS OTUTTOTIL Pad
pue .m&q .m:q BUT3BTINOTB) J0J 9383S 9oUaIdJIY

1dy° 801

aIT0S (2 ) TLIHM 0IEND

d

SNYOHdSOHd

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

152

PLA

€9°02 88°82 0LESZ oc°*s 000¢ ny =d
»1°02 09°82 0vsH2 0€°s 0062 .,
68°61 1€°82 otLee oc*s 0082 Yo =7
%5°61 10°82 08822 0€°s8 00L2
12°61 69°L2 05022 oc*s 0092 -
68°81 |Le°lz |0zz1z |og*s | oose W49/ v
%5°81 €0°L2 06€02 og*s 0092 . »
81°81 89°92 09561 0E*8 00€2 o a1
08°LT 1€°92 0€L81 o€°s 0022
0%°LT 26°62 006L1 0€°8 0012 -
vE'61 26°62 oLezt GZ°8 0002 "2/ Hv
9L°9T 18°22 0Gs Tl s1°8 0061 . 1
19°91 Le*ze 04201 60°g 0081 °
L0°91 16°12 0%66 G6°L 00LT
L6t Ene1e 0s16 s8°L 0091
GE®ST €6°02 oLES sLeL 0061 49/ Y
L6°%1T 6€°02 009L 29°L 0041 .
85°41 98°61 0589 69°L 00€ 1 % a3
911 62°61 0119 9g°L 0021
L€t 19°81 08€¢ 22°L 00TT -
L2°ct €6°L1 099% 60°L 0001 YW 00022 T HY
08°21 8T°LY 056€ 96°9 006 )
0g°z1 LE®OT 092¢ €8°9 008 % 00T‘¥ a9
8LeTT 9v°g1 0862 0L*9 0oL
nZe 11 ooy 0261 LS°9 009
ﬁ.wﬁ 82°¢€l 0821 S%°9 00S W49/ 0oL ‘Y “Hv
Gez*0t 98°11 9 nE®Q 004
10°01 90°01 1t 02°9 00¢ Yo cy0°‘2 an
00°01 00°01 0 61°9 862

Yoon [, Moo | merwe | map b | miersauws | oS0 (Mmoo |t W/ ggoey =@HE

d VASYRG 33¥d| H V LIVIH Aouana aaud 1 sisz L 4 VL
ILVIS 3ONIU334 WOUS NOILYWHO0S T o)~ o oM ° : ™ 60°geT -

*,000¢ 03 %02 woay

PINDTIT ‘,c%02 03 862 WOXJ PTTOS

JLVLS FONTYAITH

d WONILVId

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer B2 UoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



153

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

PLATINUM

-3

GO%°*Z - | LT0€E LIG%2T | 9e°w6 8€°66 L80GT 66°g 000¢€ ny =
61L°2 - |2809¢ €6L%2T | 81°%¢ 61°66 €ESHT 2s°s 0062 . Zay
60°€ - | O%16€ 2L0S2T | 10°%s 00°66 286€1 0s°g 0082 °
LIv*e - |t1222% n6EG2T | €8°€S 08°86 HENET Lv°g 00L2
L08°¢ - [8629% 8€962T | 69°€S 65°86 88821 HHeg 0092
1€2°y - | 00%8Y 626621 GH°EG 8€°*8g Gve2l Zn°s 0062 W49/7IVD LY
689°% - | 2051s 12921 | 62°¢s 91°86 $0811 oneg 0042 .
161°6 - | TE9wS 906921 |40°¢s €6°LS 99211 8E°S 00€2 %o i
8eL°S - | €E9LLS 66,921 |28°2s 69°LS 62L01 9€°g 0022
8g€*9 - | 20609 960421 | 65°2¢ HyoLG %6101 ve°g 0012 :
#16°L - | 1LL89 1602¢1 Ge°2s 81°LS 1996 €€°S 000¢ A49/7V3 Hv
wLL°L - | 686L9 6LEZET | TT°2¢ 16°96 6216 2€°s 0061 . a1
129°8 - [800TL 8592€T | ¢8°1S 29°96 8668 1€°s 0081 ¢
896°6 =~ | 0gwnL L262€T | 8S°1S Z€E°96 1908 1€°s 00L1
8€9°0T - | 068LL 98TEET |62°14 66°66 9€GL 2€°s 0091 N
€68°11 - | €GET8 LENEET 00°1s 69°66 €00L €€°S 0061 “49/7Iv3 v
292°€l - |€2898 699€€T | L9°06 82°6s 6949 9€°g 0041 a5
068°41 - |62¢88 188E€T | €€°06 88° %S 1€66 0%°g 00¢1 Yo
L2L°9T - |6€816 6L0%ET | 96°6% ShoHg 68€S Gh°g 0021
6%6°81 - [S9€56 192%¢T | 85°6% L6°€ES 198% 2s°s 0011 -
619°12 - | S1686 ge2nnel L1°6Y L AL 11 G82% 19°¢ 0001 W49/ HY
€88°%2 - | 69H20T |[B9GHET |2zL°8Y 68°2¢ 8TLE €L°g 006 )
2L6°82 - | 990901 |[8L9%eT |cZ°8% 91°2¢ 8ETE 88°g 008 % de
622°%% - | 629601 | 29LvET |wi*Lw LETS nse 90°9 00L
€92°Tn - | BT2ZETT [ 908%el | t12°L% 2v°0¢ 9261 92°9 009
G90°T6 - [ 12Z89TT | T118%ET | 89°9% 92°6% 1621 €EN°9 00g 49/ "V
L08°G6Y - | HEH0ZT | OTBHET | 6T°9% 08°LYy §69 9%°9 004 ]
ZnE®06 - | 2To%2T | 008veEl | L6°GH 00°9% 11 11°9 00¢ Yo an
G56°06 ~ | BLOZT |008%¢T |96°Gy 96°54 0 01°9 862
e [y Mo | v | weima | wene | LGNSR SR e | | MY guger s

jod VASUINI 33¥4| o H V LVIH AS¥aN3 33ud W n_d&z Iw: uu N orvus . o

JLVIS 3ONI¥II3Y WO NOILYWNOS ﬁgﬂ- ° 60°S6T

*o000¢ 03 ,¢¥02 woay PINDTT ‘,c%0Z 03 ,862 WOII PTTOS

"m&oamoq pue :mmd .mmd Jur3eINOTR) J0J 93B3S 90ULISIAY

SYD OIWOLVYNOW TvEAI

d

WONILYId

¥00U2'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

154

POL

L8°0% 96°95 0628% 29°¢ 000¢ wy =d
ZE*0Y LL*9S 0€LLY LS°G 0062 " =3
€L°6E L5°96 oLTLY 15°¢ 0082
0T°6¢ LE®9S 0€99% Gheg 00L2
Gv°8€ L1°95 0809% 6€°S 0092 -
wlole |96°6s  |0s6sy  |wees | 0ogz 449/ TV v
66°9¢ wLegs 02064 82°¢ 0042 n
81°9¢ 26°Gss  |06%wy  |€z°s 00€2 Yo at
1€°6¢ 62°55 0L6EY 8T° 0022
9E* e G0°6g 099€Y 91%g 0012
€€*€e  |08°4vs  |ow6z®»  |01°s | 0002 49/ Ll
12°2¢ 9646 Ogvey L0°g 0061 . w1
L6°0¢€ 92°46 0€E6TY 90°g 0081 * oLg
09°62 LB°€S 0EYTYH z0°%g 00L1
0t1°8z L9°€S 0260% 10°g 0091
19°92 GE®ES 02%0% 66°% 0061 Nd9/ I3 LAY
8902 00°¢€s 0€66€ 86°% 0041 .
1€°22 99026 0E46€ 86°4 00€T Yo a3
wi*ee SL°0¢ 0296 0s°L 0021
%0°22 01°0¢ 0.88 os*L |00t -
L2°1z  |6€°62  |02Z18 0s°L  |000T WY GopeyT i
29°02 09°82 OLEL 0s°L 006 .
vne6T  [TL°L2  [0299 os*L |oo08 % gezet a9
€€°8T L°92 0.86 0s°L 0oL
20°L1 $5°62 0215 0s°L 009
GL°eT 6%°81 OLET oc*L 005 #d9/7WD (000°¢) v
6z°s1 26°91 0L9 08°9 |00% .
10°s1 %0°G1 181 0€°9 00€ Y 28
00°S1 00°5T ) 0€°*9 862

e |, e | merm | gy | wegmen | e, | asrmn | % /o i

& vn. T ARG 3334 hz V 1V3IH AOUIND 334 1 st 1 P Rl
L reteg- s M=o o L swvao 0 )
3IVIS 3ONIUITY NOUS NOILVWHOS ©

*0000¢ 03 ,GE2T WOXJ S8D OTWOIBUON TBIPI *,Ge2T

03 .25 WoIJ PINDIT ¢ 125 03 862 WOXJ PITOS

JLVLS FONTUILAY

od

WNINOTOd

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



155

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

o] (o] (o] GE®2S 96°9¢ gEBET 29°¢ 000€ "y =4
o (o] o 0z*2s LL*9G 8LZET LS°*S 0062 . =3
0 o o €0°2¢ L5°96 weLel 15°6 0082 *
o o o L8°16 LE®9S 9LTI2ZT S%°*g 0042
o o 0 0L°TS L1°96 HE9TT 6€°S 0092 -
o o 0 £6°1S 96°66 86011 AL 0062 443/710 v
o} o o »E*TS vL°GS 19601 82°¢ 0042 .
o 0 0 91°1s 26°66 149001 €£2°6 00€2 e 4L
o o) o L6°0G 62°6S 1256 81°s 0022
0 o 0 LL*0G 60°6g 5006 n1°g 0012
o o] o 95°0¢ 08°46 €6%8 0t*s 0002 W43/7ID LA
o v} o HE*0S HG*9g 861 L0°S 0061 " a1
o o o 11°0§ 92*%s 6LYL %0°g 0081
0 o o L8°6% L6°€S 9L69 20°g 00L1
o o o] €9°64 L9°€S 2L99 10°¢ 0091 .
0 o} 0 LE®BY GE°ES "L6% 66°%y 0061 W49/ LAY
0 0 o 60°6% 00°¢g 9L%S 86y 0041 .
0 0 0 z8°8y 9°2¢ 8L6% 86°% 00€1 Y a3
1v9* - |2ZZGE 01e62 15°8% ¥Z°2S 0g%Y L6%y 0021
TET°T -~ [ %696 99562 81°8y 08°15 %86€ L6°y 0011 - :
1zL*t - |Lese L1862 s8°LY €E°TS LBYE L6%% 0001 A43/ 7TV W
grv*z - | 18001 0L00€ 69°LY 18°0¢ 0662 L6%% 006 % -
n9e*e - |ste2t €2€0¢€ T1LY 22°0¢ €692 L6°y 008
€56°h - 128641 LLSOE 1L°9% 95°6% 1661 L6y 0oL
161°9 - |98891 0€80€ 62°9% 6L°8Y 0061 L6°Y 009 -
716°8 - |9i%61 €80%E oLsh oL*LY €001 L6%% 00¢ 449/7190 v
6v2°21 - |BI%®Z2 98ZYE €E®GY 65°9% 906 L6°Y 004 . -
»15°8T - |21¥se ghhne €1°GY 91 °%H 6 L6%% 00¢ °
899°81 - | i9%G¢ 0GHE ET°Gh eT°Gy 0 L6y 862
sn o 201 , A /WD ..Ee\..?u o TA L .-._w\;.w._upa.\.m.«u e\ »ﬂw«“w&.ﬂuz u!.—go K9/ 187 L =Gn="" )
d VAU 2348]  H U LVIH ADuING 3304 1 sewe L P L o o
31Y4S JONIAI4IY WONS NOILYWNOL t=od™ ¢ oMol ou : s * OHN

*2000¢ 03 ,SE2T wWoJJ S¥D OTWO3BUON B3PI ,5¢2T 03

oL2S WOy pTubYT ¢, .25 03 _g62 woay prros $dyCl3o7

pus ‘S4v ‘SHY SUT3BINOTE) J0J 93835 2OUSISISY

SVD DIWOLVNOW TvHdI

od

WAINOTOd

¥00U2"8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoIed|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

156

nLY =g
89¢°® - 10e62 0g2Le = |90°¢L 02°08 02L0t 96°8 00s1 Yo =21

%26°® 961 - |0eTle - |LS*2L 69°6L 0¢R6 76°8 004 T
‘N49/ WD Wy

Z9h° 26l - {020LE - | G0%2L [4-34:75 o%68 96°8 00€1
Mo dL

00¢* - 18991 00L12 16¢°1L 12°8L 0908 v6°8 0021
L99°® . = |lgtee 01¢ee? €6°0L [ AF N2 0STL €6°8 0011 K49/ VD L1
911l - jOIY¢ 01622 €E°0L 85°9L 0629 £6°9 00071 Ao i

189°T - %269 02s¢ed 69°69 Y9°gL 09€s £6°8 006
‘N49/“T¥D Wy

Z0%*2 - [496L8 0e1%e 10°69 69°%L OLY% £€6°8 008
Yo d's

LGE®E - [%5L01 oYLye 62°89 [/} AL VA 086t 26°8 00L
8g9°Y <~ [88L2ZT oveal 9G°L9 20*2L 089¢ 26°8 009 K39/ IV “no
199°9 =~ |0%est 0661¢ 28°99 0n*0L o6L1 16°8 00¢g % de
081°01 - [2€981 o9vee 91°99 v°89 006 68°8 004 -
‘A49/ WD Wy

95191 - | 09122 7662¢€ 18°69 98°G69 91 48°8 00¢
b dw

262°91 -~ {92222 0062¢ 08°6¢9 08°69 0 h8°8 86¢
e [, M | e | i | weme | B0 | AEERIR L, 2 i/ =g
ad VAOUDG 33d]  H V LVIH Aouani 334 W :aa.: n: ...b N oo o

3IVIS 3543134 Woud NOILYWE0d (T o~ *02¥
*_000¢ © uoxJ o dTwWo]¥uUo 80 ¢ o .
0000¢ 03 521 J 88D OTwojvuol Teepl .mnw.m 3 SYD OINOIVIQ TVAQI
oL2S WOIJ DPINDTT ¢ 125 03 862 WOAF PITOS sdy- 30T 2

pus 3y Iy Buraernored doj egers edusaezey od WAINOTOd

¥00UD"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.


http://atl.ll
http://atl.ll

157

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

POTASSIUM

g1°8¢ 98°6% 8906¢ Ly°g 000¢ wy =g
8LeLE 89°6% 926%¢€ 8€°S 0062 . =5y
9€°LE 6%°6% 166€€ 1€°¢ 0082 o =
16°9¢ 0E* 6% E9NEE GZ°g 00L2
79°9¢ 0169 1962€ 0z°g 0092
£6°GE 68°8% €292€E 91°¢ 0062 ud9/°73 v
6£°SE 89°8% 606T€ 21°s 00%2
18°%¢ 9v*gy 86€ 1€ 60°g 00€2 %o a1
02°%¢ 9wZ°8y 1680¢ 90°¢ 0022
€6°€€ 00°gy LBEOE €0°g 0012
Z8°2¢ oL*LY 78862 10°g 0002 A49/712 Wy
»0°2¢ 05°LYy 8€62 00°¢ 0061 . a1
61°1¢e gLy 58882 66°Y 0081 °
92°0¢ 6°9% 98€82 86°% 00L1
22°62 S9°9% 688L2 L6°Y 0091
90°82 ZE* 9y 16€L2 L6°%Y 0051 W49/I03 v
LL*92 86°GY 96892 L6y 0091 )
1e°s2 19°6y L6€92 L6°Y 00€1 Y s
€9°¢2 12°6y 00652 L6°% 0021
69°12 8L Yy 0962 L6y 0011 -
G2°02 06°5¢ v696 9z L 0001 W/ .0gggT MV
99°61 91°62 nE6Y 9t°L 006 .
€0°61 0€* 92 0zzZy 14471 008 do *6S0T a9
v€°81 GE°€2 606G€ E1°L 0oL
66°L1 %222 €6L2 0z°L 009
6L°91 26°02 L902 ve*L 00§ 49/ *%5S v
56°61 92°61 92el £6°L 00% )
6€°6T Ev°GT €1 81°L 00¢ Yoo pegge an
6€°ST 6€°S1 0 9t°L 862

“oon |) ™ P B <~ il VA Sl IOV M v /. IR WO/ gggep =GHE M

od VAR 33US|  H V LIVIH Aouana 33ud 1 stmz L d
1 11-3' o oH—oH ol 1 ¥ 00T°6¢ ~9

3LYLS IDNIYIJITY WO NOILYWNOL

*,000¢ 03 ,6C0T WOXJ 88D OTWOIBUON TBIPI ¢ 6S0T
03 ,¥°9¢C WOIJ PINDTT ¢ ¥v°9¢cs 03 862 WOXF PTTOS

dLVLS JONIUALIY

X

WOISSVLO4

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



2 ) ) ) Ze*sy  |9s*6v  [8v9El Lv*s |ooog iy o
8 0 0 ) L1°GY 89°6% 90T€ET 8e°s 0062
0 ) 0 10°64 6%°6% 162t 1€°s 0082 Yo =3
= o o o 984y 0E°6% €4021 TAL ooLe
7 ) ) 0 L9%h oteew 12611 02°s 0092
3 0 0 0 6%°nh 68°8% €00TT 91°g 0052 p— Wy
I 0 0 0 EAL 2, 89° 8% 68401 21°s 0042
v 0 ) ) €Ty 9v°gYy 8166 60°¢ 00€z Yo a1
4 0 o] (o] 96°€Y LZAS: L) 1L96 90°g 0022
n 0 0 0 gLoEY 00°8Y 1968 €0°g 0012
(v} o) 0 ) €S°€EY 9LeLY %998 10°s 0002 I "y
m (o] o o 1€°€h 0s°Ly %96L 00°¢g 0061
S ) ) ) 60°€y g€2oLY S99L 66°% 0081 Yo a1
2 0 o) o) 98°2% S6°9% 9969 86°% 0oLt
0 0 0 19°24 §9°9% 6999 L6°%Y 0091
0 0 0 nESZY ZE*9Y 166 L6°Y 00T A4/ "D Wy
0 0 0 L0°2% 86°GY w9 L6°%% 0041
0 ) o 6L°TY 19°6% LLEY L6%% 00€T Yo d%
0 0 0 8y 1Y 12°6% 0844 L6°Y 002Y
0 0 0 9T°1H 8L Hh %86€ L6°%Y 0011
%g1® - |€v8 €6261 €8°0% TE*wy L8%€ 16%Y 0001 ad9/ 9 "y
€69° - | 1692 9L61T L9°0Y 6L°EY 0662 L6°Y 006
6v2°T - |€LSH €6961 60°0% 0zZ°¢h €642 L6°%Y 008 * 49
120°Z - |9L%9 L0661 69°6¢€ wGozh 966T L6%Y 0oL
€90°€ - |60%8 L2102 LZ°6€ LLety 00sT L6%Y 009
Les*y - [18€0T 96€02 L8°8€ L8°0Y €00T L6°%% 006 P -
oLL*9 - |zowal 20902 0s°8¢ 9L°6€ 906 L6°% 004
L6G°01 - [9%gnl 9Tv12 O¢°8¢ €€°8E 6 L6°Y 00¢ Yo am
¥69°01 - | 68641 02912 og*ge og°se 0 L6°% 862
sx :3._ , Morw Mo adg /030D | ‘ado/v3a D T W KLY o) Yo ‘Nd9/ v 8%°T =G
b VASERG I30| N ULVIH | Aowanddaw N sime 1 ‘ prnLvaeL 00T 6¢
3LVLS FIINIFYIIIY WO¥S NOILYWNOL Hed" $ H—H 2 L swvHd 9
*o000¢ 03 6COT WOIJ 8B OTWO3BUOW TWePI °,6¢0T SVD OIWOLVNOW TvViEAI
< 03 ,¥°9¢S WOx PINDTT ¢ ¥°9¢E 03 ,862 WOXF PTTOS
2 m 1dx°1807 pue Jav dHv SuraeTnOTE J0 93835 @oULIRISY A WOISSVIOd

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



159

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

ny =24
0#%0°Z = | 20041 €2621 - | 8I°L9 69°4L 6L2T1 89°6 0061 " Zay
G06°T =~ | 80221 80621 -~ | L9°99 20° %L 0001 €9°6 0041
06L°T - | 11401 2L82T - | €1°99 T€%€L 2v€6 85°6 00€1 49/ v
896°T - | %198 0£821 - | 95°59 ss*2L 06¢8 €5°6 0021 Yo il
6S€°T - | Owg9 #8L2ZT - | 96°%9 2Le1L oYL 8¥°6 0011
‘4d9/ VD Wy
L9t - | 99L9 99L62 €E*HY zZ8°0L 46499 EV°6 0001 " a1
601°2 - | 6998 99292 L9°€9 €8°69 2656 8E®6 006
216°2 - | 29901 86L.92 66°29 ZL*89 819% €€°6 008 A9/ VD v
696°c - | toLet LyzLe 22°29 8v°LY G89¢€ 82°6 00L Y as
¥6€°S - | 808%1 9sLLe o9%°19 90°99 29Le €2°6 009
‘R4 VD v/
8EY*L = | LTOLY L8282 0L°09 8E* %9 781 81°6 00¢g " -
296°01 ~ | Ogg61 86882 €0°09 ”€°29 926 21°6 004
996°ST - | €1612 1L60¢€ L9°66S 2L°66 L1 90°6 00¢ A9/ "Hv
10T°91 - | 69612 0850€ L9°66 L9°66 0 90°6 862 Yo an
¢« o Ad0 /WD A0/ VD ‘Ad0 7080/ WD | ‘AdO/ DAY/ WO Md0 /v | ‘md0 /RO Yo W9/ 99g 2 =CnE"% )
1 920 ] ) NOILONNS AdO¥LIND ANILNGD LVEH | ALISVAYD LV3H Loy an gy
hd VANBE E3¥4| (H V IVEH Aouans a3ud 1 st 4 4 N swvdo o
31VIS 3ININAIIN WOU NOLLYW¥OA T el ¢ Mot ° 002°8L
*,000¢ 03 ,6€0T WOXJ 88D OTWOIBUON T®OPI ¢ ,6C0T SYD JIWOLVIQ ‘TVIAI
o3 ¥° . WO, nb ¢ 3o wo. (]
oV°9¢e J PTUDTT ¢ . p°9¢e 03 862 XJ PTTOS Nu— WAISSVIOL

1d5°7%01 pue “Jav ‘Iuv Buraemnorey 203 93835 sousaszey

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer 22 oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.


http://tfita.il
http://tfita.il

ADVANCES IN CHEMISTRY SERIES

160

PRASEODYMIUM

§2°0¢ 8y°Le 00L12 00°8 000¢ ny =4
10°0¢ 12°Le 00602 00°8 0062
9L°62 €6°9¢ 00102 00°8 0082 Yo =31

0s°62 v9°9¢ 00€e61 00°e ooLe

€2°62 vE°9¢E 00s81 00°s8 0092

56°82 €0°9¢ o0LLT 00°8 0062 K49/ v
99°8¢ oL*s¢E 00691 00°*8 0042
9¢e°82 9€°SE 00191 00°8 00€2 No d'L

50°82 00°g¢ 00est 00°g oozez

eLeLe €9°%¢E 006¥1 00°g 00tz

6€°L2 |»zewe |OOLET  [00°g | o000Z wiorw> (02€) o
g0°Lz |€g*ee | 00621 | 00°g | 0061 .
89°9z |Owege |o0OT2T  |00°g | o008 % TLO‘T a1

0e*92 v6°2¢ 00eTl 00°8 00LT

06°62 9v°2¢c 00601 00°8 0091

8v°62 %6°1¢ 00L6 00°8 0051 ‘Ad9/ IV Wy
$0°62 6E°1¢e 0068 00°8 0091
96°%2 6L°0¢ 0018 00°8 00¢1 Yo d's
80°2e 91°82 00el 00°g 0021
L6°12 LyeLe 00s9 00°*8 0011
€0°12 S€°92 02¢€$ oL*8 0001 ado/ w2 00S°6L *Hy
om”ou (3 AL T4 wo.v# wwom OWO .
£6°61 8y°92 %9¢ 90°8 008 b 062°¢ d'e
9€°61 geveee 0682 yL%L 0oL ’
8L°81 9222 0602 Zu°L 009
0eg°st %6°02 oLel ot*L 00¢s ‘A49/ V2 AOO¢QNV oy v
eLeLt 6£°61 oL9 8L*9 00Yy
99°LT 6n°Ll 11 99°9 00¢ Y 802°T W
sHeLY SyeLl 0 S%°9 862

S Megr |, e | e | weine | werne o | LGEESTR | NSO L WO/ 169°T =G e

od VAR AINI| H V LVIN AOWIND 3344 N sisez ..z ¢ REULVISAL
3LV1S IINIYIITY WO¥I NOILYWHOS Hod)" o oM OU t swHd 26°0v1 "

*,000¢ 03 ,802T wWoxJ PINbIT ¢,802T 03 ,TLOT
woagy II PTTOS ‘,TLOT 03 862 WOy I DITOS

SLVLS JONIHAJITY
JId WNINXQOISVHd

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



161

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

8JTT JTEH umouy 3898u0T JO 9d030SIs

98°82 86°9¢ 09¢%2 00°8 000€ ny =4
65°82 1L°9¢ 096€2 00°g 0062 . ooy
19°82 £9°0¢ 09L22 00°8 0082 o =
12°82 9E*0E 09612 00°8 00.2
16°L2 %0°9¢ 09112 00°8 0092
8s°L2 ZLese 09€02 00°*8g 0062 W49/ v
Gz*Le onece 09661 00°*g 0042 .
06°92 G0°g¢ 09481 00°8 00€2 Yo a1
n6*92  |oL*wE 09611 00°8 0022
91°92 €E*HE 09TLT 00°8 0012
9L°62 96° €€ 09€91 00°g 0002 W49/ 71D v
AL T4 €5°€E 09651 00°8 0061 i
68°H2 60°€E 09471 00°g 0081 Yo dL
€902 n9e2e 096€1 00°sg 00L1
£6°€2 G1°2¢ 091€1 00°sg 0091
04°€e "9 1¢ 09€21 00°sg 0061 N49/°¥9 Wy
€8°22 80° 1¢ 09§11 00°g 0041
22°22 6%°0¢ 09201 00°8 00£1 Yo s
L1 IXATY 0489 cl°8 00c1
92°12 2Le92 0109 0s°8 0011
GL*02 26°62 oL1s G2°*8 0001 W49/ (ooo‘oL) v
£2°02 L0°6Z 09€Y 00°8 006
89°61 "1°92 oLSE sLeL 008 % (000°c) d®
11°61 21°€e orse 0s°L ooL
€6°81 86°12 0,02 sz°L 009
L6°L1 69°02 09€1 00°L 00$ W49/ (000°§) "MV
89°Ll G1°61 oL9 GL*9 004
1ZeL (A7 2t 05°9 00¢ % (oogfT) 9
12°L1 12eLt 0 0s°9 862

Togr [, MM | e | mRime | NS | WA | VIR Y w0/ =QH =

ﬁ.l VAS¥INI 3|  H V LVIH AOUIND 3304 w n_aso..lh_. nu 1 P "o
31V1S IONIYI 334 WOU: NOILVWNOS (T el ° #SYT

*,000¢ 03 ,00¢T woxy PINDIT €,00€T ©3 ,862 WOIJ PTTOS

FLYLIS JONTHALIY

ud  WNIHLIWOUd

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



i 61°62  |08°%€  |0€882  |00°0T |000€ iy Py
& L8°9Z  |9weve  |0€8LZ  |00°0T |0062
€s°vz  |T1°ve |o0es9z  |00°0T |o0082Z Yo -5
= gl°vz |»L*€e  |0€ssz  |00°0T |o00L2Z
7] z8*cz  |Le*€e |oesvz  |00°0T | 0092
2 AL 1A L6°2¢ 0€8€2 00°0T | 0062 #4977V Wy
4 90°€z  |Ls*ze |oegez  |00°0T1 |o00%Z
v ¢9°zz |wteze |oegrz  |00°0T |O0€2 *" -
z »z°2z |oLete |0es0z | 00°0T | 0022
0 6lL°TZ |€Z°1e |0€s61 | 00°0T |00TZ
g €€°TZ |wL°0e |O€@sT | 00°0T | 0002 nd5/ o o
Z ¢g*0z |€z*0f |oOgsL1  |o00°0T |006T
2 »€°0Z | 69°6Z |0€89T | 00°0T | 0081 Y a1
< 18°6T |21°6Z |O0€8ST | 00°0T |o0OLT
6z°61 |16°8Z |08yl | 00°0T | 0091
69°8T | 18°l2 | 0€8ET | 00°01 | 0061 a9/ "y
8T°81 | €8°%Z | O1€6 0T°0T | 00%T
oL°LT |60°%2 | O1€8 08°6 | 00E1 % 4%
0zeLt | 2e*€z | OseL 0s°6 | 0021
69°91 | 1s°2z | OT%9 0z°6 | 00T1
i s e e [ 0w w
8
00°sT | €L°6T | O6LE o€e*8 | 008 v, (00£°%) .4
ovent | v9°8T | OL62 00°8 | oOL
BLeET | €9°LT | 0612 oL*L | 009
Shest | seeer |0t |oter |oow | |M™ (0057€) s
ove2T | wwe2t | 2t 0g8*9 | oog v (00S°T) 4y
ovezt |ove2t |oO 6L°9 | 862
y Meoy [, Mo | erme | maegpe | M | WARSTR | ARl Je || mow =@
uhi voma ] v ?.:«rlsz... - K e o 1 Swy¥o 1¢e )
31V1S IDNIYIITY WONS NOILYWHOH Hod™ °

162

PROTACTINIUM

*,000¢ 03 ,00ST WwoaJ PTNDIT ¢,00ST 03 862 WOIJ PTTOS

JLYLS FONTHIAIAY
8d WNINILOVIOYd

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



163

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

1€°9¢€ 20°%g 051€ES GZ*L 000¢ ny =4
oLes¢ 8LES 09426 G8°9 0062 . =
LO°G¢E GG°ES oLLYS €6°9 0082 °
gE*HE 1e°¢€s 0€TTS 92°9 00L2
G9°€EE 80°€S 02505 %0°9 0092 -
68°2€ G8°25 0266% vgeg 0062 A49/7W2 v
G0°2¢ 19°2¢ 05E6Y G9°¢ 0042 »
LT1°1E 8€°2S 06L8% 6%°¢ 00€2 % a1
12°0¢ 912 0628% GE®G 0022
L1°62 68°1S ozLLY nZes 0012 - :
$0°82 %9°1g 00zLY 61°s 0002 Ad9/ VI Wy
08°92 Le°TS 0699+ 60°¢ 0061 " a1
Gh*ge 96°2¢ 02G€ET 0s°L 0081
20°62 £52¢€ oLLet 0s*L 00LT
9542 L0°2¢ 02021 0s°*L 0091 - .
80°4H2 6G°1¢€ oLzt 0s°L 0061 #49/71¥2 LAY
96°€2 LO®TE 02501 0s°L 0041 . -
10°€2 25°0¢€ oLLE 0s°L 00€1 °
1veze 26°62 0206 0s°L 0021
GLeT2 92*62 0L28 0s*L 0011 - :
£0°12 66°92 0zsL 0s°L 0001 MY (ooLf2e) WY
61°02 €5°62 ots% 05°5 006 . . a8
86°61 vy o0z 068€ 00°6 008 > (008°T)
86°81 82°¢€? 010¢ 0s°g 00L
9¢°81 10°22 0612 00°8 005 -
LLoLT 65°02 0TH1 0s°L 006 A9/ (000°z) MY
9z°L1 86°81 069 0c*L 004 % -
00°LT ©0° L1 21 06°9 00¢ €L6
00°L1 00°LT 0 6%°9 86¢

Y lar |, e | e | wagmg | e | RS0 | MR e || e =G

od VASUINIIIWI| H V LVIH AOMING 33¥4 1 sisee 1 q
ILVIS 3ONIU3 338 WOUd NOILYRHOS TFTHE =)~ $ HH ? L W goe922 9

*0000¢ 03 ,008T wWOXJ SBP OTWO3BUOW TBIPI ¢ 0081

03 ,gL6 wWOxJ PINDbTT €,cL6 03 862 WOIJ PTTOS

JLVLS JONIHILTY

ey

WNIavy

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



@ 0 0 0 12°6%  |20°ws  |owewT  |G2°L | 000€ "y =%
& 0 0 o) G0°6% 8L°€ES T9LET s8°9 0062
] 0 ) ) 68°8% GS°€G ZLOET €5°9 0082 Yo =
% o o 0 1L°8Y 1e°¢€s EEHZT 9z°9 00L2
5 o o o Gy 80°¢g 818T1T %0°9 0092
: 0 0 0 LE®8Y §8°25 vzl »8°g 0062 49/ v
o o o 0 81°8% 19°2¢ 69901 69°g 00%2
v} 0 o 0 00°8% 8g°2s 26001 6%°G 00€2 Yo i
z o o o 08°L4y w128 0656 GE°S 0022
” o o 0 09°LY 68°16 0206 T TAT 0012
4 (o} o] (o] beLhy 79°1¢6 1068 G1°s 0002 ‘A49/ 7V v
z o 0 o LI°LY LETS 6861 60°¢ 0061
g 1co® - |o1 2992€  |56°9%  |O0T°16  |z8vl 50°s | 008T Yo at
) gez® - |zest 8062¢ 1L°9% 18°06 8L69 €0°¢ 00LT
86%°* - |269¢ 96TEE L9°9% 15°06 9L"9 10°¢ 0091
%08°* - |12¢S YOnEE 0z°9% 81°0¢ 9166 00°g 0061 N49/ VD Y
2ST°T - |6LEL LS9€EL €6°GY %864 LLYs 66°% 0041
669°T - |€L26 806€€ G9°GH LY°6% 8L6% 86°Y 00€1 Yo s
9en*z - |t8111 191%¢€ %ESGY LO®6% 184% L6%% 0021
709°2 - |LOT€l 9 TnhE 10°64 €9°8% %86€ L6%% 0011
162°¢ - |1606T L99HE 89° 4% 91°8Y L8YE L6%Y 0001 N9/ VD LY
9Z1°% - |06691 0889¢ 1e°9Y €9°Lh 0662 L6°%% 006
6%2°s - |[stz61 E0ELE 96°EY S0 LY €692 L6°Y 008 Yo ¢ 8
S1L°9y - |60sT2 989L¢t yGoEh 6€°9% 9661 L6°% 0oL
$89°8 - |nvge2 6108€ 21%€y 29°6H 00T L6°%% 009
LSveTT - |ecz9e £628¢ L2y TLo9% €001 L6°%% 006 “#49/ V2 wyy
ucwwm - MMMWN mzw«. neE*ZH 09°¢h 90¢ L6%% 00%
i69°22 - & 698¢ sTeew 812" 6 . 3 Yo e
1L8°22 - |102t€ 00L8¢ G1*2v STz 0 MM.N mmM
e |, e | e | e | were | e, | AR | e Mo/ pgyer -G
od VAOYDB 33¥4| H VAVIH Aouma a3u4 1 s, L d I P 9
31VY1S JONIFAUISIY WO¥S NOILYWHOS Hed™ o A 2 ' so* 922
T *0000¢ 03 ,008T WOXJ SBD OTWO3BUON TBIPI *,008T O3 SVD OIWOLYNOW TVEQI
3 oSL6 WOJJ PINDTT ¢ ci6 03 .62 woay prros ¢dylBo
3 M puB ‘ 4v ‘T HV 3ut3eTNOTB) J0J 93®3S dduaaaJay bt WAIavY

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



165

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

RADON

-9
0T1°6% |LS°¢s |€zwel | Le°w | 0oO€ b ¢
S6°8% | O%°gS 92621 L6°y | 0062 " -3y
6L°8% 22°es | 6292l L6°9 | 0082
Soege |dovce | oeetr |ieey | 9083

9€h L6°% | 0092 .
62°8% | 99°25 | 6€601 L6°%y | 00§z nd9/INd v
11°8% omezg 29%01 L6°% | 00wz .
EGoLY 6Z°2s S%66 L6°Y 00¢2 Y a1
wlely | €0°2s 8996 L6°% | 0022
ES°LY 6L°16 2568 L6°y | 0012 —— :
€ESLY SS°1s S5¥8 L6°%Y 0002 A49/7I¥2 Hv
ZteLy | og°1s 856L L6°% | 0061 " a1
68°9% | €0°1g 19%L L6°y | 0081
59°9% | %Le0g 9969 Lt6*y | 00LT
0v°9% | %%e0g 8999 L6°y | 0091 . .
91°94 21°0¢ 1166 L6°% 0061 #49/77¥3 wv
L8°GY 8L*6% ">96 L6°9 | 0091 . -
65°GY 19°69 LLOY L6°% 00€1 °
82°6Y 10°6% | 0gyv L6°% | 0021
96°0Y 85°8% | %86€ L6°y | 00TT : .
€9°9% | T1°gy | Leve L6°y | 0001 MY (ogefg) Y
9z 8s°Ly | 0662 L6°y | 006 . a8
68°€Y 00°L¥ €692 L6°Y 008 -l (TT2)
6%°€Y | vE°9y | 9661 L6°y | 0oL
LO%EY LS°GYy 0061 L6°y | 009 .
99°z% | 99°4% | goo1 L6°% | 006 W/ (0g9) Hv
S A T
v
oteey ot1°ey 0 L6°Y w@m (202)
ot . . o - . = o - o . o o S1-sst
e P b e B e N I R
EJS 7§ wuz.ﬁw&wx WO NOILYWNOd Hed)" ¢ Mol . t SO 222 i

°0,000¢ 03 ,862 WOJIJ 88D OTWOIBUOW TBIPI

dLVLS FONTYILTY
w NOavy

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer 82 UoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

166

h°81 L9*62 08012 96°6 000¢ ny =2
12°81 s1°s2 09102 AT 0062 ,
L6°LT 28°n2 00261 0€°6 0082 % =7
1L°L1 CCAL LA 08281 L1%6 00,2
LY*L1 y1*92 09€L1 %0°6 0092
12°Lt 6L°€2 0L%91 16°8 0062 ‘"49/°13 v
%6°91 gEveee 08661 8L*g 0042
99°91 G0°¢2 oTLwl G9°g 00e2 Yo L
8€°91 L9°22 058€1 2s°8 0022
60°91 8ze2e (A 6€°8 00T2
8L°G1 L8°12 08121 92°8 0002 #d9/°7¥3 14
L9°sT 2 4d ¢ OLeTl t1°8 0061
91°61 20°12 09601 00°g 0081 Yo a1
28°41 95°02 0LLE L8°L 00L1
gnonl 60°02 0668 wLeL 0091
AL 19°61 0228 19°2L 0051 #49/41YD Wy
9L°El 80°61 09%L 8veL 00491
LE®ET €6°81 01LY GE®L 00¢g1 Yo a's
96°21 6oLl 0866 22°L 002t
ngeetl €E°LT oLzs 60°L 0011 -
60°21 99°91 oLsH 96°9 0001 W49/ 000691 HY
29°11 €6°G1 08¢ €8°9 006 p
€1°TT  |wT°c1  |oree oL*9 | oog % 006°S e
29°01 9Z°41 0662 LS9 0oL
01°01 ITAIA 0681 949 009
85°6 90°21 0v21 1€°9 00g W49/ (006 L) v
00 L] ° [ ]
s |mmto e (st o . ove
66°8 68°8 0 1y 862

Mo [y MU | e | mpimue | MO | whRSTR | TR L2 WO/ yog T =Gt

bd VASYRE T3Wd| N V LVIH Aoumna 2au4 1 sisz L dq [
3LVS 3ON343338 WONS NOILYWEHOd T - * e 2 t e 220981 e

* 0,000 03 ,862 WOXJ PTTOS

ALVLS FONAUIITH

oy RNINIHY

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer 82 oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



167

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

661°9 - |969v8 6e98L1 L1°2s $8°96 S90%1 SE®9 000¢ ny =3y
€09°9 =~ |629L8 0s68L1 10°2¢ %9°9¢6 Oy4el s1°9 0062
680°L = [LLLOG 6826L1T 68°1¢ eV °9s 6e821 96°¢ 0082 Yo =21
€09°L -~ |[9%6¢€6 LT96LT 89°1¢s 12°9¢ Lyeet 6L°S 00Le
%91°8 - |0e1L6 9966L1 16°1¢ 00°9¢ 9LITT %9°s 0092
0LL*8 =~ |€2€001 862081 ve®1s 8L*GS 8ITTT 16°S 0062 "N49/ VD v
L2N®°6 - |1ese01 €%9081 9T°1s 96°6S €Ls0T1 oveg 0042
TyT°0T - | SELIO0T 6L6081 L6°0¢S €€°SS 6€001 oe°s 00¢e2 Yo dL
926°01 ~ | 686601 eleI8l 8L°0¢ 60°66S €166 eecs 0022
¥8L°TT - [8£2€11 G918l LS°0S S8° %S 6668 sl°s 0012
62L°21T - | €69911 €66181 9€°0¢ 09°%¢s €8%8 01°s 0002 ‘N49/ VD Wy
SLL°ET = |%9L611 662281 G1°0¢ ve°Hs SL6L 90°g 0061
Z96°91 - [2L0€21 296281 26°6Y LO®YS L9l 20°sg 0081 Yo d'L
992°91 - | 9Le921 068281 69°6% BL*ES 0L69 00°g ooLt
9TL®LT - | LOL6ZT TeTe 8T wh°6Y 8v°es Y9 66°Y 0091
06€°61 - | LLOEET 20%¢€81 81°6" 91°¢s ZL6S 86°Y 00s1 "N49/ VD WY
662°12 - | 62499¢€1 §99¢81 16°8Yy 28°2s SL%S L6y 0041
806°¢eZ - | 1286¢1 L16€8T €9°8Y A AR4] LL6Y L6®Y 00¢eT No ds
680°92 - [6T12¢%1 161%81 ze8y s0°2¢6 184%% L6°% 0ozt
8ET®6Z - | 679941 79e481 00°8% 29°1s %86¢ L6°Y 00Tt
%08°2¢ - [ L800ST L9s%81 L9°LYy %1°1s Lanve L6°Y 0001 ‘N49/ VI ‘WY
982°Le - | 6£6€ST 09L%81 og*Ly 29°0¢ 0662 L6°% 006
L68°2% - [€T0LST £e6981 €6°9% %0°0¢ €692 L6°Y 008 Yo 'd'e
021°05 - | 615091 960681 25°9% LeE®6Y 9661 L6°Y 00L
LSL°6S = [ 7904991 092681 11°9% 19°8% 0061 L6°Y 009
6G62°¢L - | €66L9T eIvs81 0L®gYy oLeLY €001 L6°Y 00¢ ‘Md49/ V2 uyy
Tee®eb = | 2LTTLT 96681 €e°ay 65°9% 90s L6°Y 004
9ee L2~ [b6LLYLT 879681 e1°sYy 9T°sY 6 L6°Y 00¢ No L
0LT*8CT~ | G78HWL1 069681 eTe°sYy [ASEY/ 0 L6°Y 862
sl oL 001 , ‘M40 /YD , ‘MdO/ VD -n“o\.wnw“\.n.-iu .-nﬂ\sOt.oN“\..u.?u ._.zu-._.uxoo"\v.w«“w: bﬂwﬂuﬂﬂw—dww. , Mo ‘Nd9/VD H®¢ ¢ T = An: In_.-on.—s
od VASYMI 33W| H V LVIH AS¥aN3 33w L sisez L d penLvaamL
3LVLS IDNIYIJIIY WO¥J NOILYWNOS ( Hed)" o oHel ® ¢ swves 227981 9

*,000¢ 03 ,862 woay PTTOS

uamoﬁwoq pue

.mm« qmmq SUT1BTNOTB) JI0J 9383S d0USISJOY

SVD OIWOLVNOW TvIAI

2

WNINIHY

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

168

0n°81 16°L2 0582 00°01 | 000¢ my =%
§0°51 Ls*Le 0%6Le 00°01 | 00b¢ s
SLeLl zzeLe 0%%9¢ 00°0T1 | 0082 Yo =t
TveL1 98°92 09662 00°0T1 |oo0L2
GO°LT 89°92 09542 00°0T | 0092
89°91 60°92 096€2 00°01 |00s2 49/ v
62°91 89°62 09622 00°01 | 0042
06°61 92°62 0ns1¢e 00°01 | 00€2 Yo a1
Z9°c1 6v°2¢ 0O%eEST 00°0T1 |o002¢
0¢°s1 £0°22 0sent 08°6 0012
g8y 1 96°12 OLEET 09°6 0002 %49/ V2 Wy
96onT L0°12 0zwal 0%°6 0061
L1l $5%0¢ Oo%Tl (TAL) 0081 %o Lb
18°€1 %0°02 00901 00°6 00LT
RATA 0$°61 02L6 08°*s 0091
GO0%€T 56°81 0988 8s°8 0061 ‘N49/°3 WV
w9°z1 9€°81 0108 8E* 8 0041 .
AZA sLoLl 081L L1y 00¢ 1 Yo s
08° 11 ot°LT 0LE9 96°L 0021
we* Tl 0ve91 0LsS 9LeL 0011 -
L8°01 99°s1 OoLv ss°L 0001 W49/ (00F ‘8TT) WY
6£°01 98°%1 0€0% seL 006
88°6 00°41 00¢ € wieL 008 Y (000°%) a8
9L %6 LO°¢l 009¢ £6°9 0oL
z8°8 20°z1 0261 €L*9 009
og°y ¢8°01 0921 ¢6°9 00s 49/ (002 °G) v
y8oL %6 0ty 1€°9 004
19°L 99°L 11 11°9 00¢€ Y  6g£2°2 o
09°L 09°L [ 119 862
lod Fl oq 1 sLse 1 d
31V1S 3ONIUIAT4 NOuS NOILYWEOS T o)~ o Hol ” ' i Tee20t *

*0000¢ 03 ,6€22 WoxF PINDIT ¢,6$22 03 ,862 WOXJ PTTIOS

dLVLS FONTYIJIH

Lt

WAIQOHY

¥00UD'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



169

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

012°2 -~ |8t£€0€ 869121 29°2¢ S€°86 86TLI1 ©9°9 000€ nay =g
91¢°2 - |[66t€€E 266121 Zwees 21°86 7€GIT €9°9 0062 s
Gn8°Z -~ |SGH9¢ Tee2el €2°2% 68°LS 1L8st €9°9 0082 Yo =71
002°¢ - [9eG6¢t 699¢¢1 20°2¢ 69°Ls 60261 29°9 0oLz
¢86°%t = [ol9ew L00£21 18°1% ov°Ls IRI A z29°9 0092
966°c - |0ZLSw TIXXAS 66°16 nT°LS 488€1 29°9 0062 ‘A49/ IV v
gnhey - |8288Y 789e1 9¢° 19 L8°96 n22el 9°9 0042
Leb6®y - [£9616 220%¢1 el°1o 65°9¢ 29¢s21 29°9 00€¢ Yo L
€gy*s - [002sy 0996¢1 68°0% 62°94 00611 29°9 0022
660°9 - |TLG8S 188621 #9°0¢4 66°65 LEZTT £9°9 ootz
GLL*9 - |®C029 %0201 8£°06 99°¢g #1501 £9°9 0002 ‘A49/ VD Wy
%24°L - |91%99 16%0¢e1 11°0§ Z€°G9 1166 £9°9 0061

6G6e®8 - |02889 89L0¢T €£8°6Y 96°%¢ gv26 %9°9 0081 %o L
062°6 - |9922ZL #860¢T nG*6Y 85 °%¢ %858 €9°9 00L1

T9€°01 - |eTLSL 1021¢1 €2°6% 81 °%g 1261 €9°9 0091

0%s°1I1 - |6616L b6t Tel 26°8% L%t 662L 29°9 0061 ‘M49/ VI v
906°21 - |2L928 8861l |6G°8% 0t*es 8659 65°9 0041
68%°%1 - 28198 09LTET |Gz°8w 18°26 0966 96°9 00€T Yo s
ott 9l - [68968 L16Tel 68°LY 62°¢s L8CS 06°9 oozt
02s°81 - [LOZeb 0,021 2s°Ly €Lty 0n9Y eve9 0011
LY1°12 - |29L96 2122¢1 2Ly 21°1s 200% €€°9 0001 W49/ “Hv
66€°9Z - |S0e00T |GHe2el TL°9Yy 9%°0s GLEE 02°9 006
8LE®8Z — [1L8€0T £992¢€1 62°9% wLoAY €9L2 €0°9 008 Yo e
€GG°€EE - |09%L0T |6952¢1 G8°GY H6° 8y 6912 n8°g 00L
7G9°0% - |Z$01TT 9L92e1 0n°gy 90°8Yy 9661 29°¢ 009
€21°05 - |999%11 98L2¢1 L6°hy 90 Ly 9401 6€°S 006 ‘A49/ IV uyy
299°%9 - |10e8TT |[6882¢T 6G°YY 88°GY 616 L1°s 004
098°88 - [L96121 8662¢1 8L wh 1AL 2 6 20°g 00¢ Yo dan
hGh*68 - |1e0221 000e¢eT 6€E°YY 6E°HY 0 20°¢ 862

S len |y MOl e | G | O | T | MBORTE e | M gepeT sG

- lod VAOYINIIFWS| o H V AVIH Aouana 33ud N s1sez L 4
N«adrll - ° -
34V4S FONIYIIIY WONS NOILYWNOS H=od" * H=oH 2 t s 16 NOH "

*0000¢ 03 6§22 WOy PINDTT €,6€22 03 862 WOXJ PTTOS

2dx° 1807 pue .wmq ‘CHV BUT48TNOTEB) J0J 9383S SOUIIBIAY

SVD OIWOLVNOW TvaAI

uw

WAIQOHY

¥00UD"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

170

21ty 12°25 862€€ 96°¢ 000€ iy Y
€L°0Y 20°26 9YLZE L9*s 0062
€E°04 €8°15 £022€ 6€°S 0082 Yo =3,
16°6€ €9°16 8991¢ 2e*s 00L2
LY*6€ "o1s 6ETTE 9z°¢ 0092
66°8€ €2°16 9190€ 02°s 0052 . v
8%°8€ 20° 16 8600€ S1°6 0092
%6°LE 08°06 68562 1t°s 00€2 . -
9€°LE L6°06 9L062 L0%6 0022
9L°9€ 9€°06 0L582 G0°g 0012
90°9¢ 60°06 19082 20°g 0002 Y, [,
€E°GE €8°6% $95L2 10°s 0061
ES°HE 95°6% 690L2 66°% 0081 Yo a1
99°¢¢ 82°6% 19592 86°4 0oL
69°2¢ 86° 8% 69092 L6°% 0091
29°1¢ 99°84 L6862 L6°% 0061 ; .
09°0€ |Te®8% | %L0SZ |L6°% | 0091 7™ v
%0°62 w6 LY LLSHZ L6%% 00€1 % as
69°L2 SGoLY 08042 L6%% 0021
19°62 1Ly 986€2 L6°% 0011 . |
96°¢€2 99°9% LB0€EZ L6°% 0001 ud9/ D ovSoT .,
19°22 0€°82 %105 0s°L 006 .
20°22 ZveLe wZEY 0s°L 008 " ¥L6 .8
ze* 12 Z9°92 9LS€ 0s°L 00L
96°02 92°62 %282 0s°L 009
9L°61 06°€2 9,02 0s°L 005 3o v> __ "09S -
16°81 2z°22 9Z€1 0s°L 004 021
€c ol Lz°81 "1 GG°L 00¢ % 2te -
zz*8t zze8tl 0 0s°L 862
ot ‘AdD /- . . . " o . . . . . o ¢ °
] b Rl e B
31VIS 30N3u3434 WU NOILYWHO0S Hod~ s H—eH b 1 SWY¥d ~9

*,000¢ 03 .6 WOIJ 8BD OTWOIBUON TBIPI ‘,¥L6

03 ,0°2T¢ WoIJ PINDIT ¢,0°2T¢ 03 ,862 WOIF PITIOS

dLVLIS FONIUIIHTH
Qo WAIQIENY

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



171

0 o 0 S9°LY 12°2s 869€1 95°g 0o0¢ "y =7
0 0 0 69°LY 20°2s 991El Lh°s 0062 . oy
o o o €E°LY €8°1S €0921 6€°G 0082 ° )
) 0 0 L1%LY €9°16 89021 Ze*s 00.2
) 0 ) 10°L% whe1g 6ESTT 92°¢ 0092 - :
o o 0 £8°0% £2°1¢ 910TT 0z°s 0062 49/ v
0 ) 0 5994 20°1s 86401 St1°g 0002 o
0 0 0 9"y 08°05 5866 11°s 00€2 Yo at
0 0 0 LZ°9% L5°06 9LY6 L0°G 0022
0 0 0 L0°9% 9€°06 0L68 G0°g 0012 -
o 0 o] 98°GY 60°0g L98 20°g 0002 W49/7T3 Wy
) ) ) %9°GH €8°6% S96L 10°¢ 0061 "
0 0 o Zvosy 95 *6% S99l 66°4% 0081 Yo a1
0 ) 0 61°G4 82°6% L969 86°% 00L1
0 0 0 w644 86°8% 69499 86°% 0091
0 0 0 89°9% 99°g4 1L66 L6%% 0061 %49/ MY
0 0 0 0hony 1e°8Y wLY6 L6%% 0041 )
) 0 ) Ztwy  |veeLn | LLew L6°y | 00€T Y a3
) ) 0 z8%cY SG°Ly 0844 L6°% 0021
w w w m«“? Ly %86€ L6°% 0011 p— py
1°€% %9°9Yy L8YE L6°%Y 0001 A9/ 7Y
wwm” odmz 08°2% Z1°9% 0662 16%Y 006 , -
- 69LLT vy €£G5°Gh €6%2 *n o L
¥6s°T - z2081 20°24 L8%%Y omﬂ Mw.q wwm
6€5°2 - 91281 091y 0T wh 0051 L6%Y 009
188°€ - 62581 0z°ty 0z*ey €001 L6°% 005 %49/°¥2 “nv
616°G 28181 £8°0% 60°2% 906 L6%Y 00% )
Z8€°6 66661 €9°0% 99°0% 6 L6%% 00¢ Yo an
69%°6 00961 €9°0% €9°0% 0 L6°% 862
o o o o . oy . . - . o . St-sst
“ "o JHore | g | e | LT | AR | | MO W
oH 7 LYIH ~.—.1=«PL.I|05.. "u m_dao: Iwz uu N P ~9

3LVLS IONIYIIIY WO NOILYWNOS

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

*,000¢ 03  ¥L6 WOIJ 88D OTWOIBUOW TB3IPI ‘. ¥L6
03 ,0°2T¢ wodJ pYnbIT € ,0°2T¢ 03 862 WOIJ PTTOS
Hmon pue .wmq .mmq BUT4BINOTR) JI0J 9383S SoUIIIIIY

SVD OIWOLVNOW TVadI

qy

WNIQIdny

¥00U2'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.




ADVANCES IN CHEMISTRY SERIES

172

wY =7
L60°z - | 0ZT¥v1 0Le21 - | 81%2L 99°6L zzett 09°6 00gT " =5y

w61 - | 8zeet 09e2T - |89°TL 00°6L 86201 96°6 0091
GLL*T - |€9601 16221 - | %T°1L OtesL €1€6 15°6 00g1 "49/71%0 LY
609°T - |vess 06221 - | L6°0L |€s°LL | 09€8 Lv*6 | 0021 Xe s

. - - og . 3 L=

20n°1 9602 s0z21 86°69 1L°9L ETHL €9°6 00T g/ o
291°T - | 81€S 25121 - | nE*69 18°6L 2L99 8€°6 000t * a1

98s°T - |2¢99 6€622 89°89 €8°4L LESS 9€°6 006
v62°2 - | 86€8 015€2 L6°L9 €LoEL 8094 62°6 008 /W0 LA
! ‘dS

gzz°c - | sze01 08042 n2*L9 6v°2L 8L9€ G2%6 0oL °

oy - |82¢2l 86942 g9°99 L0°TL 9542 0Z°6 009 . P
21€°9 = | 19991 2se €L°G9 0%°69 6€81 91°6 00g % 48

€01°6 = | 09991 82852 50°59 9€°L9 926 11°6 00%
868°tT = | 9,061 6€5L2 0L*H9 SL*H9 L1 90°6 00¢ "d9/7V2 "
h | dw

120°HT - | L2161 0ssL2 69°%9 69°%9 0 g0°6 862 °
n Moy [, Moo | mere | mapioage | maeiev | RS TR | AR Y WO/ WD 8092 =%
od VAOYRE 33¥3| H V LVIH AouINg 33v4 n sieez L q e .
3LVLS IONIYIIIY WONS NOILYWYOd { H=ed)™ ¢ H—H 2 L swvad 8y°s8 o
. [
0000€ 03 ,¥.6 WOXJ S8D JTWOIBUON TBIPI °,¥L6 SYD OIWOLVIA TVEQI
03 ,0°2T¢ woaJ pPEYnbyT ,0°2T¢ 03 862 WOXF PYTOS 2
1dy°T807 pus << Qu WNIAIEny
[

.mmq BUT38INOTB) J0J 9383S 9OUIIIFIY
L]

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :Bjed oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



173

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

62°91 98°42 05962 os°s | ooog ny oz¢ =%
10°91 65°h2 00642 0s°L 0062 . .,
0L°s1 2E* Y2 05142 0s°L 0082 » gL't =
8E°GT sLe12 00zL1 0s5°L 00L2
ST°61T Lvete 05991 0s°*L 0092 :
68°%1 L1°12 00481 0s°L 0062 "49/°¥2 o Hv
G991 18°02 05641 0s°L 0042 )
8E*HT 66°02 00241 06 L 00€2 Yo Lyt a1
0141 12°02 069t 0s°L 00¢2
€8°¢T L8°61 0021 0s°L 0012
€6°€T 0s°61 06611 0s°L 0002 W49/ 09 L1/
22%1 [T°1 00211 05°L 0001
0621 0L°81 06901 0s°L 0081 Yo 80¢°T L
6s°21 Tte8t 00%6 0z°L 00L1
gzezl L9°L1 0898 0z°L 0091
16°11 12°L1 0961 0z°L 0061 "N49/°IV2 LAY
%6° 11 TL°91 oveL 02°L 0041 .
et ET°91 0949 02°L 00¢ T Yo a3
LL*0T 96°G1 06L6 s0°L 0021
9€°01 S6°41 0506 06°9 0011 -
£6°6 62°41 09¢4 sL*9 | 0001 YW (0oL fgeT) MV
84°6 8s°€l 069€ 09°9 006
20°%6 2821 0%0¢ an®9 008 %  (000°y) 9
968 96°11 0042 0€°9 0oL
$0°8 10°11 08L1 S1°9 009
9s°L 26°6 0811 00°9 006 WO/ (00T¢9) MY
E1°L 09°8 065 $8°¢ 004 . .
06°9 €6°9 ot oL*s 00¢ % (ooL‘z) v
06°9 06°9 0 oL*s 862

Von [, T | Mo | g | Mo | TR | A | | M R

od V 338d| oH VIVIH — ”m n_dﬁozl”z, uu 1 Swy¥9 1° 10T )
JLY1S IONIYIIIY WOUdS NOILYWNOS

°0,000€ 03 ,00L2 WOXJ PTNDTT €,00L2 03 SLLT wWoag
AI PTTOS ‘,CLLT 03 ,EL¥T WOXJ III PTTOS ., SLPT 03
o80€T Woag II DPTTOS ¢,80¢T 03 862 WOIXJ I DPTTOS

JLVIS JONTYIITT

ny

NOINTHLOY

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



m %849°Z - |901ve LLIRAA €6°26 ZL*8s H6ELT zZeL 000¢ iy =2
& L28°2 - |vislLe 99LGET eL°26 Lv°86 999971 vZelL 0062
v 061°€ - |GL80% G6L6¢T €6°26 22°86 59661 LT°L 0082 Yo =21
= 28G6°c - [99Z%%y te0ZnT 2L °2s 96°L6 €€251 80°. 00.2
7 LZ0*Y - | LO6LY 6L02%1 11°26 69°LS 62641 00°.L 0092
m 206°% - (0619 eelenl 68°1¢% LS ee8t1 16°9 0062 K49/ VI v
T 1¢0°¢ =~ [8w1ss 961241 Ly°1s nToLS 9nTel €8°9 0042
v ©86°¢ - |8LLES g89zzwl EV°1S $8°96 8Y%21 L9 00€2 Yo d'L
r4 Y619 =~ |8Leey yweewl | 02°1s 95°94 86L11 99°9 0022
€ 2L8°9 -~ |8£099 9eH2 91 56°06 62°9% 9 T11 86°9 (10} &4
v] Z19°L - | TLY6Y 1€42vT 69°0¢ £6°GY 18901 16°9 0002 ‘A49/ VD Wy
m 1ev*8 - |e0eel 7£9291 €EN°CG 09°55 nEBG GH°9 0061
> 29€°6 - |2669L 29L2%1 | 61°0¢ 62°66 2616 6€°9 0081 Yo L
2 L9€°0T - [ 9%908 Gotedt G8°6Y 88°%G GGG8 GE®*9 00LT
916°TT - [#1ew8 2HZent GG°6% 06°%G 226L 2e*9 0091
28°21 - 11088 1eeev] €2°6% 60° %5 162L 0€°9 0061 49/ v Wy
2le*1 - [16916 129e 91 16°6% 99°¢S 1999 62°Y 0041
8€0°9T - [#6€56 FAXXXA: GG°8Y 61°¢s 2€09 62°9 00€eT Yo d's
6%0°81 - | 96066 269€n1 61°8% 69°26 20%g 0€°9 0021
829°02 - | 18201 |2elevwl 18°LY n1%24 LLY 0€°9 0011
%82°€2 - | 2€6901 Z8LENT oneLY 75°16 r£2¢) 0€*9 0001 Y ) Wy
YLL*92 - | €620TT |e2Z8eEnT 86°9Y% 88°06 €1Ge LZ*9 006
H91°1e - |€66€1T | 698EwT €65°9% 71°06 6882 0zZ°9 008 Yo 49
LSL®°9E = [2ZLLTIT |%L8ENT 80°9y 2E*6h "L22 60°9 0oL
GH2ohy - (669121 | €68E%T 29°GYy ovegy €L9T 26°¢ 009
62L°%S - | €0262T |€T6ENT 91°6GY nEeLy €601 69°¢ 006 ‘Ad49/ -1 wyy
6G%°0L - |L9682T |Lw6EWT 9L*YYy 0T°9% LES 19°¢ 00y
€89°96 - [G0L2¢T | 000%%1 GG*HYy 8G o 4h ot gl°g 00¢ Yo o
62€°L6 = | 9LLZET | 000%%T 5G°hy SGoHYy 0 n1°g 862
‘“Yon |, ™™ YT T | M eaa | eS| ey e L s W/ 0BT T =G H
od VARRNI 33¥4| M V LVIH AOUIND 33u4 W 2,2«.: I._-.: uu N sHvao T°T0T .
M J4V4S JONJYIAIY WO NOILYWNOS { H—ed)"
. 4 [
g 0000€ 03 ,00L2 WOIJ PINDTT €,00L2 03 ELLT WOXF AI PTTOS ‘,SLLT SYD OIWOLYNOW TVAAQI
|03 ,eL¥%T woxg III DTTOS ‘. CL¥T 03 ©o80€T Woxg II PTTOS ¢,80¢T O3 862
N m woxJ I PTTOS .&_o.nwoq pue ‘Jav .mmq Bur3aeINO[B) I0J 9383S AOUIISIIY n WNINIHLOY

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



175

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

"0
s1°.€ |%8°6s |08089 |g0*9 | 0oo¢ h ‘
BE*9E | %9°65 | OL¥L9 |s0°9 | 006z Yo =2
S6°GE  [2Z9°65 |09899 |%0°9 | 0082
99°4¢  |0z°65 |00299 |%0°9 | ooLz
EL°EE  |B86°8S | 09959 | %0°9 | 009z )
eLize  |eites  |050s9  90%9 | 005z wo/™ W
) HHH9 60°9 00%e d"
gve0¢ €2°85 |0€8e9 |er°9 | o00¢Z * o
MMHMN 96°Ls |022€9 |81°9 |o00zZ
. z  |L9°Ls |oo9z9 |wze9 |oorz )
B 292 NM”MM o619 |1ev9 | 0002 T (09 ) v
w19 |6€°9 | o061 ' a1
00°%2 Zz*ze  |ooewt 00°s | o008l © 06T‘T
€6:6c  oLe1e  |0009T 008 | 00LT
82°T€  |002€T  |00°8 | 0091 .
MM“MM 9L°0¢  |00%2T  |00°8 |00l #d9/7 wv
12°0€ {00911 |00°8 | 00w a5
9€*1e  [29°Lz |ost8 00°s | 00€T Y ‘
MMHWM 86°92  |0ggL 00°s |00zt
166z [0119 wi°8 0011 . .
%8°61  |60°6z  |0szs 9%*s  |000T MY (00gfey)
St |ioeer  |oler |1 |Soe * (osgmy "
6*L |00 098°T
mwumﬁ €2°2z  |se82 z9°L |00
80°1Z  |0602 veeL |o09 )
€0°LT  |LL°6T  |OLeT 90°.  |o0g W 0getz)
5591 leze8T  |sL9 8L*9  |0ow " .
mw.wﬂ MM.B wﬂ 0s°9  |oog g2e‘t
. 91 69°9  |g6z
aor |, s | werws | mapiog | weime | AR5TR. | EIETE L2 w49/ =Gt
od VASNRA TS|  H VLVIH AouaNa 334 "u m...ﬁozl_o.: uu N o ey
3LVIS 3ONIUTIIY WOUS NOILYWIOS ?..Hw.l|.&. S€°0ST

*,000¢ 03 ,098T WOIJ SeH OJWO3BUON TB8aPI
“2098T 03 ,G2¢T woay PINbIT ¢ ,52¢T 03 ,06TT
woaJ II PTTIOS ‘,06TT 03 ,862 woxy I PITOS

JLVIS FONTUAIIH

us

WOTYVHYS

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

176

o o o] 28°¢€S 48°66 6L08T 80°9 000¢ "y =%
o o o 29°€s %9°66 69%L1 G0°9 0062 . Z3
o] o] o] Ow°€S 29°665 #9891 40°9 0082 °
o o o 8T°€S 02°6§ 09291 %0°9 00L2
o o o 96°2§ 86°85 L5961 %0°9 0092
o o o 2Lezs L°8s 25051 90°9 0062 "49/71 LY
o o o 8%°2s 6%°8G T2 60°9 0042 o
o o o 22*2s €2°86 ve8eT €1°9 00€2 Yo a1
o o o 96°1§ 96°LS 812¢l 81°9 ooezz
o o o 89°1g L9°LS L6621 92°9 0012 -
o] 0] o) 8E°1S 9€°LS 0L611 1€°9 0002 W49/7I) Wy
0 o o] 80°1S $0°L6 GEETT 6€°9 0061 . a1
v2z* - |gv8l 1685% 9L°0g 69°96 16901 6%°9 0081 °
€66° - | zZoew LEOSY T%°06 1€°96 LEOOT 65°9 00LT
%26° - | S9.9 ELTOY 90°05 16°66 €LEG 69°9 0091 .
€Eve*l - | 8126 862 9% 69°6% 87°66 8698 18°9 0051 W49/ HY
L28°T - |90LT1 2199y 826y 00°6s 2108 26°9 00%1 )
26€°Z - |geewl %916% L8°8% 67°nG i€l %0°L 00€1 Yo a3
£€80°¢ - | 12691 552649 2v°8y 26°€S 5099 1L 0021
606°¢ - | LG961 SLLEY ©w6°LYy 62°€S 5886 ¥zZoL 0011 — N
s68°% - |le€22 L066% SvoLY 09°25 LSTS 2L 0007 49/ Hv
211°9 - | 89182 80006 16°9% 28°1s X4 24 LE*L 006 )
0g9°L =~ |0g6L2 %1006 GE*9Y 66°06 %89¢ oveL 008 %o a8
286°6 - | 1690¢€ 60106 LL*GY L6°6% 962 oyeL 0oL
061°2T - | S9%ee G106 916Gy €8°8% so0zz LE*L 009
Z98°ST - | Twe9e 1010 1122 69°LY Lyt €E°L 00g A9/ v
LIE®TZ - |€T06€ 69006 10°9% 98°GY oL gz°L 00% .
0E%°0€ - | BOLLY £000§ EL%EY LL°EY 91 sz°L 00¢ Yo
659°0€¢ - | 6181Y 0000¢ 2Ley ZL%eY 0 sz°L 862
5 o [, Mo o | A | MG | wdies T | AV e WO/ =@
od VASEMNI TS|  H V LVIH Aouana aaud i e, L 4 R J— w0
3IVIS 3INIu338 NOEd NOILVWE0S O =~ * SE€°0ST

*,000¢ 03 ,098T woxJ 88D OTWOIBUOW T8OPI ¢ ,098T 03 ,S2ET WOIJ
PTNDIT € ,G2€T 03 ,06TT WO II PTTOS €,06TT 03 862 WO I DITOS
.axoawoq pue ‘Lav ..mmq BuTqeINOTE) J0J 93831S 20UdIIIIY

SYD DIWOLVNOW TviadI

ug

WNTHVRYS

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



177

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

SCANDIUM

85°12 19°€s 00196 12°9 000¢ "y =%
84°02 ov°gs 06956 €0°9 0062 Y =2
1€°61 61°€S 068%6 18°6 0082
Zs°8l 2992 (AT 00°8 0042
zz*s1 21°92 06502 00°g 0092 }
16°L1 |18°6z |0cL6T |00°8 | 00gZ Wd9/M "y
65°LT 8v°62 05681 00°g 0042 o
s2°Ll w16 os18T 00°8 00€2 Yo ot
16°91 6L°%2 0GELT 00°g 0022
£5°91 19°92 06691 00°8 0012 . :
ST°91 20°02 0sLsT 00°8 0002 A49/7T¥2 nv
SLeG1 19°¢€2 06641 00°g 0061 .
2€°61 81°€2 05191 00°8 0081 Yo ot
L8°%1 21022 0SEET 00°8 00L1
0691 96°61 o%L8 9L 0091 .
GTI°n1 6%°61 o108 2E°L 0061 W49/ Hv
6LoET 66°81 082zL 12°L 0091 )
Zvoel 9%°81 0959 ot*L 00€ T Yo a3
10°€1 63°L1 098¢ 66°9 0021
6s°21 62°L1 oL1S 88°9 oortt - N
9T°21  |%9°9T  |0g9¥ LL*9 | 0001 MY (0ggaL) "
oLe11 €6°G1 otse 99°9 006 a8
zz 1t stTest 0s1E ss*9 | o008 Yo (0sLf2)
ZL*01 62wl 0062 °9 0oL
0z°01 NIATA 0981 €€°9 009 "
69°6 9t°2T  |sg2t €2°9 |00 WM (oggee) MY
%2°6 8L°0T L19 21°9 004 . .
wwnm Nm”m 11 Aw.o 00€ ° (eL9°T)
0 10°9 862
“Wolwn |, e | e e | wegee | aeoe, ermen | w || werw ~GnEgy
d VASYRB 33¥4| H V LVIH ASUING 334 1 sevz 2 dq N R ~9
3LYLS IONIYISIY WO¥d NOILYWHOS Hed)" o Mol 2 9% ¥y

*0000¢ 03 ,0SL2 WOaJ 8B OTWO3BUON TBIPI ¢ ,0SL2

03 ,€L9T wWoxgy PINDIT €,CL9T 03 862 WOIJ DPITOS

ALVLIS FONTHILTY

o8

WAIANYOS

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

178

-3
o o o 26°8h 19°¢g 86091 12°9 000¢ "y =4
0 0 o GL8% o%°¢es L8YET €0°9 0062 % .
0 0 o 65°8% 61°€S 26821 L8°G 0082
101* - [oszt 2962l Zn°8Y 86°26 2teat L°s 00L2
82Ze* - | L06€ LBTEL 9z°8% LL*2G LYLTT 65°S 0092 - -
9L6°* - |#weg9 oL 80°84 66°2¢ 96111 Lyeg 0062 43/ v
g8 - | 2926 20LEL 06°Ly €€°26 25901 LE®S 0042 % a1
9€T*T - |z96T1 0L6€L oLeLy 01°2s 02101 82°¢ 00€2
LSY°T - | 69941 GH2ulL 15°Ly L8°1S 6666 12°s 0022
L08°T - |99€Ll 82svL €LY €9°16 8106 G1°s 0012 - :
s61°2 - |s6002 S18%L 0T°LY 8E*TS 6968 01°s 0002 49/ Hv
9z9°z - |8gs822 LOTSL 88°9% 2118 1508 90°g 0061 . a1
LOT*e - |Ll66G2 €09GL 99°9% 68°06 €66L €0°g 0081 °
L99°c - |zL882 00LGL 29°9% 95°0¢ 0so0L 10°¢ 00L1
182°% - |owele 01861 9T1°9% GZ°06 0669 00°g 0091 .
600°G - |08EwE 04008 06°GY €6°6% 0609 66°y 0051 W4/ Hv
€%8°S - |Tewle 1,208 €9°GH 65°6% 1566 66°y 0041 . a5
608°9 - |%050% 26408 HECGYH 2269 2505 66°% 00€T *
LE6®L =~ |LLGEY €6908 €0°GY Z8°8y €5GY 66°% 0021
9L2°6 - |5899% 8808 0L*y% 8E°8Y 9504 66°4 0011 - "y
688°0T - |5086% GL018 9e* Y 16°Ly GGGE 00°¢ 0001 N49/7T¥D
968°21 - |ovezs Gn218 66°€Y gE*LY 650¢€ 00°g 006 . .
H2Z€°GT - (26096 "0918 09°¢c4 6L°9% 9662 10°g 008 o
906°8T - [TL266 25618 6T°€y 219y 2s0¢ €0°g 0oL
2sL*zZ - |85929 88918 LL*ZY GE°GY 8461 G0°g 009 - -y
60L°82 - |LL9S9 L0818 HeoZY 9oy %0t 80°g 00s A49/7TV3
669°LE - |€1689 €1618 96°T% 8Z°¢cy 0€s G1°s 004 . -
686°26 = |LL12L 66618 GLoTY 8LeTY o1 82°¢s 00€ °
166°26 - |sgz2L 00028 GLoTY GLeTY 0 82°s 862
18 114
M [ e || RERT | ST | b | SBETR di|  |™ w297T G
od V AD¥II 33¥4 1 Hi LYL)
_ K oH—oH e} 1 SWydo .
31V1S 3INIUIITY WOud NOILYWHOS 1153 96 °¥¥

*0000¢ 03 ,0SL2 WOXJ 88D OTWOBUON TBIPI ©,05L2
03 ,EL9T woay PYNDYT € ,¢L9T 03 862 WOIJ PTTOS
13%°T807 pue ..mmq ‘oHV BUTIBTNOTB) J0J 9383S oUIaFaY

SVD OIWOLVNOW TvVadI

o8

WAIANVOS

¥00U2'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODYNAMIC PROPERTIES OF THE EL_EM ENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



179

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

69°0€ €5°04 02562 98°%4 000€ ny =%
9¢°0¢ LE*OY 0£062 ngey 0062 .
10°0¢€ 0Z°0% 05582 €8°% 0082 Yo =7
£9°62 20°0% 0L08¢ 28y 00Le
€¢*62 %8°6¢ 06sLe 08°*4% 0092
2882 99°6€ ot11L2 8L*Y 0062 N4/ v
Le*82 9% °6€ 0£992 LL®Y 0092
06°LZ 9z°6¢ 05192 SL*Y 00€e %o a1
ge*Le G0°6€ 08952 €LY 0022
€8°92 £8°8¢ 0t12s2 wey 00t2
£2°92 09°8¢ 0%LH2 69°% 0002 N49/ VD v
65°62 9e° 8¢ 0LZhe L9%% 0061 . .
68°%2 11°8e  |0T8€z  |s9°»  |o008T o at
Z1°%e w8 LE ovEEL 29y 00LT
9z°ee 9s°LE 088¢2 09°% 0091
e€ezz LeeLe 0zvze 85y 0051 49/ VD Y
92°12 56°9¢ 0L6T2 S5 0041
80°02 29°9¢ 01512 €5°% 00€1 Yo s
0L*s1 62*9¢ 09012 25y 0021
ET°LT 98°g€ 01902 05°*% 00Tt
Lesl t9°6¢ 09102 6y 0001 WY/ 029 L4
87 01 sT°12 0109 on*8 006
oL*°eT 91°02 oL1S Ov°g 008 %  gge ae
98°21 %0°61 Ot oveg 0oL
£6°T1 Lo LT 06%€ ov*8 009
1o°01L 12°91 069¢ oveg 00¢ ‘Md9/ VI 00S°T "Wy
0%°01 ¢0%e1 059 59°9 00%
91°01 61°0T1 13 0t1°y 00¢ Yo 06% W
G1°01 ST°01 0 60°y 862

“oon [) MOV | maero | miolosgvo | el | MesT0, | A/ . WO/ groey =@

od VASNRE T38d| M V LVIH AOUINZ 334 1 IR Y d
JLV1S IINIYIS3Y WON4 NOILYWNOS ( Hod™ o oH—eH ° t s 96°8L "

*,000¢ 03 ,8G6 WOIJ €8P OTWO3BTA TBIPI °,8S6
03 ,06% woay pPINbTT ¢, 06% 03 ,862 WOIJ DPTTOS

JLVLS IONTUAIIY

a8 WAINITIS

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



180

m 4} o 0 9LeZL 90°18 0t6%2 L6 000¢€ ny =2
u (o] o] (o] gvezL €L°08 0%6€2 89°6 0062
- o 0 (o] 61°2L 6€°08 oL62z 99°6 0082 Yo =%
& o] 0 0 68°1TL 0°08 otozz €9°6 00L2
2 0 (o] 0 66°1L 89°6L 06012 09°6 0092
3 o] (o] o] 82°1L TE°6L 06002 95°6 0052 N49/IVd Wy
S o o o S6°0L 26°8L OET6T €5°6 00%2
- o] o 0 19°0L 15°8L 08181 6%°6 00€2 Yo L
£ o 0 o 92°0L 60°8L 042L1 a%°6 00z2
Q 0 0 (o] 06°69 G9°LL 06291 19°6 0012
m (o} [0} (o] 26°69 61°LL 06€esST LE®G 0002 ‘N49/-Vd Wy
< o] 0 (0] €1°69 TL°9L 0zZyn1 €€°6 0061
m (o] (0] o] 2L*89 1Z2°9L 06%€1 62°6 0081 Yo 'L
0 0] 0 0€°89 89°GL 0962t 2°6 00L1
0] 0 0 G8°L9 21°sL 09911 02°6 0091
(o] o 0 6€°L9 €Syl 02L01 s1°6 0061 “49/TVd Wy
(o] 0 0 06°99 06°€L 0186 01°6 0041
0 0 (o} 6€°99 €2°¢el 2068 90°6 00€T Yo a3
0 o] 0 8°69 0gezL L66L €0°6 0021
0] 0 0 L2°69 2Le1L 960L 00°6 0011
0 0 0 L9°%9 98°0L L619 86°8 0001 ‘Ad9/ VD Wy
L19° €vsz 109L2 €0°%9 26°69 10€6 G6°8 006
09%9°1 LyEs L8182 LE®ED L8°89 LO%Y 26°8 008 Yo e
LLG®2 9628 9L682 99°29 89°L9 916¢€ 68°8 00L
90Ty et oLL62 €6°19 1€°99 0€£92 G8°g 009
90€°9 82991 8960¢€ 12°19 0L*%9 -LTA 8L°8 00g W49/ 3 uyy
066°6 01281 969€ € 16°09 GL*29 L8 L9°8 004
€ET°9T w122 128815 €2°09 82°09 91 Lv°8 00¢€ Yo CL
€82°91 91222 021ve €2°09 €2°09 0 Ly°*8 862
4 o ‘Md9 /v . . o " 2l /- . . . . o -
VI cimamnl om | g | e | N | BYETR LR | MO OLST2 G
31VIS 3ONIu3I34 WOuS NOILYWHOd W G- $ H—el o L swas 26°LST 9
. [ 3
z «000€ 03 856 WOIJ 8%D OTWOIBTA TBAPI .m% °3 SYD OIWOLVIQ TvaqI
m ,06% wWoaJ pINbIT ¢ 06% 03 862 WOXF PTTOS 3dy” ‘Bo1 2
“ pue q.mhq q.m:d gvdgodﬂo J0J 9383S 90UaJIdFay es WNINITIS

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



181

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

‘ny =
¥56°% =~ |000%E 08519 - |98°%€T |06°6GT [09GLE 00°z¢ |00gT Yo s

962°% - |oesee 08029 - |9T°€eT |OL°LST |09ewe 66°T1€ | 00%T
8ve®e - |901T¢ 01629 = |e%°T€T  |Ov°6sT  |OLIT: g8°le | 00gT W49/ v
999°2 - |0%yvl 000€9 - [6%°621 |08°2stT |086LZ 28°1e | 0021 Yo i

0¢9°T - | 9028 OLYEY - |eH°L2T |00°0s1 |O18%2 GL°1le | 00Tt
‘N49/ IV Wy
gse* - | 0991 096ty - |9e°62T [00°LHT | Ow91e G¢9°Te | 0001 % -

0s9° - | 0892 008L1 L1°c2T | oL*enT | 0881 65°1¢ | 006
LIZ°T =~ | 854w 06961 #8°02T | 00°0%T | 0eesT ov*1¢ | 008 "N49/°T2 Y
2€0°2 - | 8059 00912 8¢°8IT | 08°GET | 00221 0z°1e | 0OL Yo s

Loz - | voss 04GE2 #8°GTIT | 00°1€T | 0016 06°0¢ | 009 - -
'N49/ VI HT7
000°s =~ | 0441 01562 #e°eTTl | Ov°g21 | 0€09 05°0¢ | 00g . -
L]

999°8 - | 09861 084e LT°TIT | L9°8TT | 000¢ 06°62 | 00%
9%0°GT - | €6902 89€GE T10°0IT | 6T°0IT | %S 20°62 | oo¢ “49/7V3 “Hv
202°sT - | 6€L02 08€G¢E 00°0TT | 00°0TT | O 00°62 | 862 Yo an

4 ot FYLYE ) M40/ WV *AdD /°93Q/°WD | ‘MdD/'03Q4/ WD ‘A49 /¥ “Md9 /03 VD Yo ‘Nd9 £t 8«
» o ..._ Vaomazzea| 0 VLVIH OIS 330d :oh.:.a :nw..«oo e Aovavs LY L sy >/ oLe nh.wz
3IV1S 3ONIHII30 WONJ NOILVWEOS TR =)~ ¢ oM o L Swvud 9
o WOXJ §8) OTWOIETA TE3PI *,856 O
*o00ST 03 856 ™ o855 03 SVD OIWOLVXEH Tvadl
0,067 woxJ pInbIT ¢ 06% 03 ,862 WOIJ PTTOS 3dy 301

pue :m_nq :mmq 3UT3eTNOTE) JO0J 93838 d0UdIdIAY

93¢

WAINATIS

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :Bjed uoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADYANCES IN CHEMISTRY SERIES

182

19¢° €lLL = |LS8YE €EL°6Y 2L*YS LLEYT 29°¢ 000¢ ny =
€Ly 8L29 - |98LwE 96°6h €5°Hs 9TH9%1 19°¢ 0062
18¢° L88Y - | GOLWE 0%°6Y% vE*HG 1113+ 19°6 0082 Yo =%
182° ¢Lve = |92yve 2% e1°%G 66¢e 1T 09°¢ 0oLz
€LT® 1902 - |%%6he £0°6% 26°€S neLel 09°s 009¢
s60° 9¢y - | v999e 48°8Y oL®€S 9L121 09°g 0062 N49/7d v
690° - |09z n8EYE ©19°84% L7°¢eg 21911 09°g 00%2
902* - |e€Lte H0EYE XA ) €2°¢S H50T1 09°¢ 00€2 Yo L
n6e®* - |L9sE cTeve z2°8y 86°25 €6901 19°¢ 0022
61s® - |eSHY 22ive 00°3% 2L 2€66 19°¢ 0012
169* - |1€€9 TE0vE LLoLY Gve2g LEL 29°s 0002 49/ Wy
L88° - |8TLL 8E6EE €G°LY 91°2% 8088 €9°6 0061
20T°T - |4806 9EBEE gzZoLYy 98°16 w928 n9eq 0081 %o il
swe’l - (99401 bELEE 20°Ly €5°1S 6L9L 99°g 00L1
ol9°1T - |g2811 LEJLE 9L°9Y 61°1s €1TL L9°g 0091
€26°T - |102¢l 926¢t¢ 9Hv°9h 28°0¢6 9469 89°G 0061 ‘N49/ VD v
692°2 - |9e6Hl 80%E e 91°9y £v°06 8L66 69°6 0041
1L9°2 -~ |268s1 662t 58°gYy 10°0¢ 604§ 69°g 00€T Yo s
vel°e - |602L1 1:14 X3 £G°Gh 96°6% 198% 89°¢ oozt
»89°€ - |hwG8l ©790€¢e 8l°GH Y00t nLZY G9°g 0011
8e€°y - 16861 1662¢ 28°hh £5°8Y T1LE 19°6 0001 49/ TV Wv
Low®*s - [tevee Z9G59Y HhohYy "6°LY 2st1¢e 66°6 006
698°9 - |BZ1s2 2889 404y 62°LY 2092 9h°g 00e %o CL
669°8 - |098L2 TeETLY €9°€y LG*9Y 1902 GE®G 00,
09T°T1 - |9€90¢ 2Ly 0zeew GL*GY 2€61 €2°¢ 009
829°91 ~ [o9net S9LLY 8L°2Y 18°4Y G101 11°s 006 ‘Ad49/ "D "Wy
966°61 - [S659¢t 6626% v°2% 89°¢Yh 606 20°g 004
786°82 - |€8L6€ 86€6Y 12°2% nZey 6 86°% 00¢ Yo CL
$02°62 - |1v86¢ 004%6% 12°29 12°2% o g6°%Yy 862
d O o . . . . . . . . . . » o S1-062
o i v | R | AT | W | L | M Tey T G
3LYLS IONIYISIY WONS NOILYWNOS Hed)" ¢ M=ot > t s 96°8L s

*,000¢ 03 ,8G6 WOIJ 88D dTWO3VTd TBIPI ¢,8S6 O3
006y woxg Uﬂ’Uﬂ..H ‘,06% 03 862 WOIJ PTTOS

pue “Jav

J

1dy0 801

‘<HV BuT1RTNOTE) J0J ©383S OousIeJou

SVD OIWOLVNOW Tvadl

oS

KOINTTAS

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



183

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

98°s1 19°62 09682 00°L 000¢ ny =%
€9°st Le*se 09282 00°L 0062
81°sl 20°g2 o9glLe 00°L 0082 No =33
e8°%1 LL*ye 09892 00°L ooLe
LA A4 A 0s°He 09192 00°L 0092
(104 2§ [XAd 24 09%se 00°L 006¢ K49/ W Wy
£9°¢1 76°¢€l o9L¥y 00°L 0042
gl°%¢el %9°¢l 090%2 00° L 00ee o 'L
eLezt ee*el 09¢eel 00°L 0022
zecet 10°¢€2 099¢2 00°L 0012
89°11 9922 09612 00°L 0002 ‘A49/ VD Wy
el°T11 1e°22 09212 00°L 0061
16°01 €6°12 09602 0oL 0081 Yo dL
68°6 €6°12 09861 00°L 00L1
L9%6 19°91 0L08 26°%9 0091
71°6 90°4»1 ogelL €8°9 0061 ‘N49/ VD Wy
18°8 6s°¢el 00L9 wL®9 [o]o} 2§
Lv°8 o1°el 0¢09 ©9°9 00¢et Yo ‘d's
ot1°s Ls°21 oLES 95°9 0021
eL*L 10°21 ozLy 99°9 00T1T
2e’L o%°11l 080% 7e®9 0001 449/ WV Wy
06°9 eLe°01 (14 {3 €2°9 006
9%°9 10°0T  |0%82 19 |oo0s % (06°2) e
20°9 0Z2°6 oegee 86°¢S ooL
96°§ 62°8 0991 €8°S 009
11°s sZ°L 0L01 €9°s 006 w49/ Q0OTTT “wv
€L’y Z20°9 819 ¥€°S 00Y .
Gy 96°y 8 18°% 00€ % €89°T A
(134 (X34 ] 0 [0]-34 ] 862
‘v ey [, ™™ y IR R e | M | b Tn | v L Y WO/ ggL =@
3 Vioeaa| M vivan | Aowawd aaus N s 1 B L
JLV1S 3ON343I34 WO NOILYWEOS (T8 =l o oMol 2 : swEs - 60°82 “9

*0000¢ 03 ,¢89T WoxJ PINDTT €,cE9T 03 862 WOIJ PTTOS

dLVLIS JONTHIITY
s NOJITIS

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



m €LL® - [st901 85006 2ELY 66°1S 81091 Sh°g 000€ ny =%
& 866° - |Lwzel £1206 LToLY 18°1¢ ELYET wHeg 0062 . =3y
. o%Z°T - |068S1 0LE06 10°L4 29°1s 0€621 Zn°s 0082 ° -
f €06°T - [#L68T 62506 98°9% ne1s 68€21 s 00L2
7] €8L°T - |LI212 68906 L9°9% 22°1¢ 69811 6€°S 0092 - "
3 680°z - |106€Z [15806 |6%°9%  [10°TS |TIETT |9€°s [ 0062 A2/ v
5 0Zv*z - |9L592 91016 0£°9% 6L°06 9LL0T vE®G 0042 . -
> 0gL*z - |L9262 €8116 11°94 96°0¢ €201 Ze*s 00¢2 o a1
£ oL1ee - |GL6TE €SET6 16°64 2€°0¢ €1L6 62°S 0022
@ 609°€ - |6LowE 92516 1L°6% 80°0g 9816 92°¢ 0012
O %80°y =~ |T8ELE 10L16 6%°6% 28°6Y 1998 €2°s 0002 A4/ 3V Wy
Z 219°% - [90T0% 6.816 82°GY 95°6% 6€18 02°s 0061 o
S 20z°s - |6w8zH 19026 %0°Gy L2°6Y 129L L1%g 0081 % a1
2 658°S - |0855% S9226 18°9% 86°8% G0TL 1°¢ 00LT
%L9°9 - |9988% 22G€0T  |SS°w% 19°8Y 2659 11°s 0091 .
819°L - |2822s ZOLEOT [62°%% nEg* gy 2809 60°¢ 0051 /M Hv
869°8 - |G1LGS GLBEOT [TO0°Hy 66°LY SLSS 90°g 0091 " a5
el et (m i jes e e
- v 9964
EET*ET - |L6099 "9€40T | 60°€w 8L°9% .;:m: wo.m ooﬂ N
ot S ol I g .
- L°GY 190€ 10°s 006
mquON - Nomﬁ 02L%0T |86°1% 81°GY 0962 20°g 008 Yo g
€10°6Z - |oT108 L28%01 sS4 . .
Tin0¢ - |699c8  |cTow0T |ctoln  |ciets |ecor  |90es  |o9s
811°8e - [t02L8 9L6%0T |TL®°0% 08°2% 9401 60°¢ 00§ H49/7¥3 e
265°6% - |66L06 GT1060T |€€*0% 99° 14 £€S L1°G 00% . -
61L°89 - [22€%6 200601 |€T°0% 91°0% ot 1€°g 00¢ °
161°69 - |88€%6 00050T |2T1°0% 21°0% ) 2€°s 862
d o o . . . . . . . . . . o sLosez
Y 907 .._.4...::“3 “....m\h M. ..m...»..mmmu .._unmﬂas ..n.mmwuw... ...._w.wi%.ﬁ. bari® s /WD gogep =@
31v1S uuz.w.muuum WON4 NOILYWNOS ( Hod™ ¢ Mot ° t SvHo 60° 82 0
m *,000¢ 03 ,c89T woxJ PINbYT ¢ _¢89T 03 ,862 WOXF PTIOS SYD OIWOLVNOW TVvadl
3 m 1dx°T307 pue 32y ‘Iuv SuraeTnoTed 07 9383S eousaejey TS NOJITIS

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



185

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

SILVER

2562 6L°26 0z818 L6°Y 000¢ wy =3
86°492 29°2% 0€e18 L6%Y 0062 3
65°€2 S%°2s 0€808 L6°Y 0082 Yo =71
2seee Lzees 0e€08 L6%Y 00LZ
ge° 12 80°25 0486L L6y 0092
91°02 68°1¢ 04v€6L L6%H 0062 49/ -3 Wy
7E°61 %L°92 09LLT 0s°L 0042
€0°61 29°92 010LT os°L 00€2 Yo a1
oLesT 60°92 09291 0s°L 0022
9e°s1 wL*se 0161 0s°L 00T¢
66°L1 LE®S2 09LY1 0s°L 0002 “u49/-3 Wy
z9°Lt 66°%¢ 010%1 os°L 0061
2Lt 8502 092€T 0s°L 0081 Yo i
08°91 ST°%2 01621 0s°L 00L1
SE°91 oL°¢e 09LTT 0s°L 0091
LB°ST 12°¢€2 01011 0s°L 00¢1 H49/1V3 Wy
8e°ST oLez? 09201 0s°L 00%1
£8°%1 w1°ee 0166 0s°L 00€1 Yo ds
0e*Hl SE*61 0909 9L 0021
88°¢cl 2Le8l 0ees 8zZ°L 0011
el €0° 81 019% cteL 0001 WY/ +0g6 ‘09 Wy
s6°21 62°L1 016€ 9L°9 006
9n°21 89°91 0z2z¢ 08°9 008 %Yo *0S¥ €2 e
611 86°61 0562 79°9 ooL
A8 LS°y1 0681 89°9 009
06°01 On°el 0621 ey 00g A9/ *00L 2 uy v
G901 10°¢1 <29 61°9 004
12°01 %201 1t () ") 00¢ Yo 0°%€2°T n
02°01 0z°ot 0 60°9 862

a Maon [y MR | morm | maeloea | MU | TR (AR e | (w9 guefT =@

od VAR 3384 H V LVIH Acuana aaud 1 sl L d
3IVLS 3INIHII34 WORS NOILVWHOI (T o~ s Mo .u t WY 088°L0T "

*0000¢ 03 ,0S¥2 WOIJ Seph OTWO3BUON T®3IPI ©,05%2

03 ,¥£2T woxg pINbIT €,$c2T 03 862 WOXF DPTTOS

FLVLS TONTYAATY
3y HAATIS

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

186

SILVER

o ) 0 ze*8y  |6L°2s  |ezver  |i6°% | ooog v =%
) 0 0 L1°8Y 29°25 92621 L6%Yy 0062 sy
0 0 0 20°6% sv°zg 62921 L6%Y 0082 Yo =
0 0 0 98°Ly  |Lz°2¢ 2€611 L6%Y 00L2Z
0 0 0 69°Lh 80°2¢ 9ENTT L6%% 0092
0 0 0 2s°Ly  |e8°1s  |6€601  |i6°% | 002 49/ v
Ttte - |92zt 28019 EELY 89°16 Z9901 16°Y 0092 "
€se* - |0zig GEETY ST*Ly  |Lv°1s 5466 L6°% | 00€2 Y aL
619° - |9g29 88519 96°9% §2°16 8996 L6% 0022
116® - |4sig Z9819 9L°9% 20°1¢ 2568 L6%% 00tz
zez*1 - |siztt 56029 95°94 8L°06 55v8 L6°Y 0002 #4971V Wy
166°T =~ |Twset 89€29 9E*9Yy 25°06 856L L6%% 0061 .
066°T - |g6€91 10929 11°9%  |sz*0g T9%L L6°% | 0081 Y a1
LEv*z - |09681 95829 88°6%  |L6°6% %969 L6°%Y 00L1
996°Z =~ |96612 80T€9 £9°GH L9°6" 89%9 L6°% | 00971 :
616°€ =~ |Ts1%2 19€€9 LE®GY SE*6Y 1165 L6°y | 00gT *49/°I0 Wy
081°% - |08L92 219€9 01°GY 10°6% »L9% L6°% | 00WT a
s96°y - L1462 L98€9 z8°%9 __ |99egy LL6Y L6°% | 00gT Y
95u°G - |estzE 02899 15°%%  |[wz°gy 084 L6%% 002zt
§96°9 - |g506¢ 950L9 614 18°L%  |%86€ L16°%  |oott -
00€°8 =~ |[LL6LE LL2LY 1: M3 EEOLY L8YE L6%% 0001 “A49/ 7D 4
6E6°6 - |2160% 08nL9 69°¢Y 18°9% 0662 L6°% 006 )
986°11 - |€LBEY €L9L9 AR €2°9% €692 L6%Y 008 % a8
1€9°9T - |0989% 9v8L9 1L°2% 95°GY 9661 L6y 00L
L9T°8T ~ |zL86% 01089 0Oz 08°#%  |00sT L6°% | 009
L21°€2 - |80625 €ST89  |68°1% 68°¢h €001 L6°y | 00s "A49/°TV “Hv
%86°0¢ - |€L666 18289 2s°tw 8L*ZY 906 L6°%Y 00% .
2€0°€y - (59066 86£89 ZE*TY GE°TY 6 L6°% |o00g Yo a
6EE°EY - |22166 00%89 Ze Ty ety o L6°%Y 862
4 o M40 /WD “AdO/ VD Md0 /0B WD | MO/ 0AW WD ‘A4 /YD M9 /93D Yo ‘Ad9/VD 9T - CrE% )
8 § (.t . _— h—. v .-va.— )9.3!.—.”‘-00“ " >L°.-.-.-.!w h”ﬂ—”ﬂﬂs .-.1.”8 >.-._Uill<u AVIH lunivuadmal
: R - bl 1 Swy¥o R 9
3LV1S SONIUIIY WOu NOILYWEOS Hodl™ o e 088°L0T

*,000¢ 03 ,0GS¥2 WOIJ 889D OTWO3BUOK

o¥€2T WOy PINbIT ¢, 3$¢2T 03 962 WO
PUB ‘TAV ‘ HV BurjeInore) xo3

TeepPI ¢,05%2 03
prros  3dy°T301
93%¥3S 9OUSIdFIY

SVD JIWOLVNOW Tvadl

sy

HIATIS

00U9'8T00-956T-8d/TC0T 0T -

Iop | 9G6T ‘T Arenuer 8leq UoIRd1gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



187

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

80°G¢ 0z*8Y S9€6€ 80°g 000€ wy =3
"9°9¢ €0°gh 8588€ 90°¢ 0062
91°%¢ s8°Ly €5€E8E %0°¢ 0082 Yo =
99°¢€ L9*LY 058LE €0°g 00LZ
21°€E gheLY SvELE 10°¢ 0092
G6°2€E 8zeLY L989¢ 00°¢ 0052 %49/ Wy
#6°T€ 80° Ly LYE9E 66°% 0042
62°1€ L8°9% 6%8S€ 86°4 00€2 Yo dL
86°0¢ %9°94 16€S€E 86°4 0022
28°62 1v°9% 31:043 86°% 0012
00°62 L1°9% GGEYE L6%Y 0002 449/ Wy
01°62 26°GY 8S8EE L6%Y 0061
z1°Le G9°6H 19¢€€ L6%Y 0081 Yo L
£0°92 9c°gh %982¢ L6°%Y 0oLt
€8°H2 90°GH 89€2€ L6%% 0091
06°€2 Loy 1L81€ L6°Y 0061 X407 Wy
66°12 on oY HLETE L6%% 0041
82°02 £0° vy LL8OE L6°%Y 00€1 Y ds
2€°81 £9°¢Y 08€0€ L6°%Y 0021
TN 6l°¢2 €629 10°L 0011
€6°91 2522 L6SS £6°9 0001 N4/ WD *082°T2 Wy
SE°9T 08°12 606% 68°9 006
L8t 86°02 812Y 06°9 008 Yo *COT‘T aw
20°61 $0°02 12s¢€ 96°9 0oL
TAL A L6°81 6182 ot°L 009
9n°el [TAFA 9602 el 006 W49/ VI 8° 129 v
29°21 00°91 GGET 2s°L 004
1e°et (XAFA A SL%9 00¢ Y L6°0LS an
12°21 12°21 ) L9 862
‘s Mogn |, MM | Mo | mipioagivo | wisioma | aerw, | meymeoe | w9/ 2€SCT  =Cu
ﬁ;dgﬂf oH V LVIH AOUIND 3342 1 siez L d e .
J1VIS SONIu3334 WOd NOILYWEOZ TR =)~ ¢ HoH 2 : swas 166 °22 9

*,000¢ 03 ,S9TT wWoaJ 88D OTWO3BUOW TBIPI ¢,£9TT

03 ,TLS woaJ PINDbTT ¢,TLE 03 862 WOIJ PITOS

dLVIS JONIHIITY
BN WNIJos

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY “SERIES

188

(o) (o] (o) Loey 0z°8Yy [1-1 193¢ 80°g 000¢ iy =24
(o} (o) 0 LS%en e0° 8% 86621 90°g 0062
(o} (o} (o] I9°ey G8°LY €s921 %0°g 0082 Yo =21
(o} (o} (o) [ T4 3] Lo*Ly 06611 €0°s 00L2
(o} (o} [0} 80°¢eh A AR EAA A0 10°s 0092
(o] (o} (o} 16°2% 8Z°LYy Lv60T 00°¢ 0062 N9/ VD v
(o) (o} (o} €Ly g0 LYy L9901 66°% 0042
(o} (o] [o] GG*2% L8°9Y 6766 86°Yy 00¢ee Yo 'L
(o} (o) (o) GE®CY 99°9% 1646 86°Y 0022
(o} [0} (o} s1°2Yy I9°9Yy €668 86°% 0012
[0} [o] (o] S6°1w LTI*9% (1.2} L6°Y 0002 %49/ -1V Wy
(o} [0} (o] YLl 26°SYy 866L L6°%Y 0061
(o} [0} (o} 16°1y G9°GYy 19%L L6%Y 0081 Yo L
(o} [o] (o} LZ°1Y 9e°Gh %969 L6°% 00LT
(0] (o} (o] 20°1y 90°GYy 89%9 L6°%Y 0091
[0} 0 [0} 9L*0% LY | X1 L6°Y 0061 ‘0d9/ V2 Wy
(o] [o] (0] 69°0% [\L AR 4 YL9S L6°Y 0041
o (o] (0] 12°0% €0°hYy LLGY L6°%% 00e1 Yo ds
[o] 0 [0) 06°6¢ €9°¢eY 084h L6°% 0ozt
e1e’ - |086T 166¢€2 86°6¢ 02°¢ew #86¢ L6°Y 00Tt
Z8l°® - |086¢e o6Le G2°6¢ €L Zh L8YE L6°Y 00071 ‘N49/ V2 Y
G9e°T =~ 1296 186¢€¢ 88°8¢ 0zZ*eH 0662 L6°Y 006
€60°2 - [€99L SLINe 16°8¢ 29°1Yy €642 L6°% 008 Yo ‘48
ZH0°¢e - [GHL6 SLEYE 01°8¢ G6°0% 9661 L6%Y 00L
91e®*y - [6%8TT 18642 69°Le 61°0% 0061 L6 009
9T11°9 - |[266€T L0842 fZ°Le 82°6¢ €001 L6%% 00s ‘N49/ VI wy v
2v8°8 - 1€8191 16062 16°9¢ LT°8E 90¢ L6°Y 004
Y16°el - | 06681 L6862 TL°9¢ vL°9¢ 6 L6°Y 00¢ No w
TE9°ET - {66681 00652 TL°9¢ TL°9¢ 0 L6%Y 862
d ol N0 /9D RO/ VD ‘N0 /030 | mdo 030/ 7D ‘u40 /w3 | ‘ndo /030D % ‘Ad9/-Vd ¢ =G %)
¥ 90 ' ) NOVLONNS AdO¥LNZ ANILNOD LVIH [ ALISVAVO 1VEH | ° 89%°T
bd VASNRG T3] H V LVIH AouaN3 334 1 s, 4 uu N R . o
3LVLS IDNIYIIIY WONS NOILYWHOS H=ol~ ¢ M= 16622

*0,000¢ 03 ,€9TT WOIJ SBD OTWOFBUOK

oTLE woaJ pTnbyT ¢ TLC 03 862 WoxJ
puB “‘Sav :mmq BUTIBINOTE) J0J 9383 9oUIIIJY

T83pPI ‘,g9TT 03
prtos  dy®T807

SVD OIWOLYNOW TViIQI

BN

WAIaos

00U9'8T00-956T-8d/TC0T 0T -

Iop | 9G6T ‘T Arenuer 8leq UoIRI!gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



189

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

wy

066°T - |6690T |90g8T - |egv*zo [s8°69 |o9cttt |1s°6 | 00g1 " =3
vGe*T - |8L98 29L81 - |€6°T9  [0z°69  [9810T |[Lw%e | 0041
‘Nd9/ VD W
621°T - |91L9 Z1L8T - |Ov°19  |Ogege |zwz6 wnee | 00¢T " v
A ‘d'L
998°* - |ogLy 9698T - |€8°09 |gL°L0  |v0gs owes | oczt ’
981°T - |0L66 61682 |%2°09  |¢6°99 | 19€L 9€°6 | 00TT a5/ "y
6sL°T - |ze08 29062 |29°65 |50°99  |ogwg Z€*6 | 0001 Yo a1
69v°2 - |L910T |18v6Z |<6°85 | 90°G9 | 66%S 8z°6 | 006
o lz
89€°€ - |82€21  |wwe62  |9z°8s  |86°co | osgH vz*6 | 008 A9/ v
No ‘d's
Lvs*y - |6969T  |eTv0e  |26°Ls  |wiez9  |ss9e 61°6 | 00L
Sw1°9 - |0L89T  |8680¢  |9L°9¢  |ze°19  |9esz s1*6 | 009 . o
9tv*s - |esz61  |eewte  [10°96  |99°6s  |szet 01°6 | 00¢ " o
688°T1 - |2sL1z |8002¢  |ce°ss  |w9°zs  |s16 %0°6 | 00%
‘N49/ VI uyv
Zn6°LT - 829wz  |e6LEE  |00°ss  |s0°ss it 96°8 | 00¢
A dw
$60°8T - |s89wz  |008BEE  |66°vs  |66°%5 |0 96°g | 862 *
|, e | e g | [ e Taeme | | [werm seyen <@t
od VAN 33¥4| H VLVIH AOUING I3ud w .::.: lp_. nu N R 286 °S¥ 9
JLVLS IINIYISIIY WONS NOILYWNOL H=od)" ¢
*o00ST 03 ,€9TT woxJ €8p OTWO3BUOW TBIPI ¢_¢9TT 03
-] [} o
b . p O.ﬁm SVD OIWOLVIA 1vaAI
oTLS woay PINbYT ¢, TLC 03 962 WOay PITOS 3dyC 80T 5
BN WNIQoS

pue

.m ‘SHV 3uT3eTINOTR) I0J

97835 9duUsIdIAY

00U9'8T00-956T-8d/TC0T 0T -

Iop | 9G6T ‘T Arenuer 8leq UoIRI1gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

1e°€E L6°06 000€S 91°9 000¢€ ny =

Le2e LL®°0S 06€2s 66°¢S 0062 Yo =3
90°2¢ 96°0¢g 0081s 9L*S 0082

9e°le 9€°0¢ 00€1s 09°g ooLe

99°0¢ s1°0s 08906 9%°g 0092
68°6¢ 96°6% 09106 vE®g 0062
60°62 ZL*6Y 0296% s2°s 0042 * -
91°82 05°6% 0606+ L1 00€2

‘A49/ V2 Wy

61°LZ Lz*6% 08684 11°¢ 002¢

91°92 €0°6% 1L08% 90°g 0012 oo Wy
10°62 | 6L°8% | oLsiy | €0°s | 0oooz b (002)
oL*€e €5°8% 0LOLY 10°g 0061 " a1
6€°22 92Z°8% 0LS9Y 66°Y 0081 298

L8°02 L6°LYy 0L09% §6°Yy 0oLt

89°61 e LZ 09221 0L 0091 a2 "o
81°61 98°92 02611 oveL 0061 A49/7v
c9°81 SE°92 08L01 oneL 00%t

190

‘dS
80°81 08°62 05001 09eL 00€1 e
oLl 12°62 0626 oveL 0021
6L°91 95° 42 0558 0v°L 0011 ) .
90°91 86°T¢ | 0256 05°6 0001 MY g0z éee Hv
06°s1 29°02 0199 08°8 006 8
Y6 n1 o6l 08%¢ 00°8 | 008 Yo ov9‘t
LE*NT LE*ST 0082 s9°L 0oL
18°€1 zzeLt 0502 0€E°L 009 - -
92°€l  [z6°sT  |OwEl 00°L | 00g M (002¢2)
sLezt ovenl 099 59°9 004 " an
16°¢t 9621 1t 1€°9 00€¢ cYO°‘T
0ge21 0s°21 0 0€°9 862
e N e o Bl s O b T B e R
bd VASYRG 33¥d| H VIVIH 1 sise L d
retea- o oH—oH K] ) Swv¥o . 9
JLVIS 3ININI34 WON NOILYWEO0d el £9°L8
*0000€ 03 ,0%9T WOJJ S OTWOIBUON TBOPI *,099T O3 ,CFOT WOXF ALVLS FONTUALTY
PINDTT €. CP0T 03 ,298 WOXF II PTTOS *,298 03 962 WOXF I DITOS IS WNIINOMLS

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.




191

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

m 0 o o vESOY L6°05 G68€ET 91°9 000¢ v =
0 [o] 0 61°9% LL°0G 062¢1 66°G 0062
o] lo] fo] €0°9% 96°0¢ s0L21 9L°S 0082 %o =31
o 0 ) o G8°GY 9€°06 00221 09°¢ 00L2
[ o o] o] oL®GYy S1°0§ %8G 1T 9%eg 0092
(o] (0] 0 €6°Gh 46°6% 49011 ve°s 0062 ‘A49/ V2 v
0 o o HE®GY 2L6Y 61601 g2°g 0042
0 o 0] 9T1°SY 05°6% %666 L1°S 00€2 Yo a1
0 o 0 L6%hY LZ*6Y 0846 18 &1 ooze
0 0 0 9L Yh €0°6Y 1,68 90°g 0012
0 o 0 9G6°4Yy 6L°8% 9948 €0°g 0002 449/ 1Y Wy
0 0] 0 nESHY €S8y S96L 10°g 0061
o 0 (o} 210y 92°8% S9YL 66°% 0081 Yo L
0 o] 0 88°€Y L6°LY 9969 86°H 00L1
901* - [osL 80CEE €9°¢cy L9°Ly 89%9 L6°y 0091
oty* - |[9182 166€€ LE®EY GE®LY 1,66 L6°Y 0061 ‘A49/-1V v
09L* - |oLsw "6LEE 0t°cy 10°LY nLvs L6°Y 0091
L9T°T - (5969 LEOHE 28°2% n9°9y LLEY L6%Y 00€1 Yo s
699°T - [%#606 062%¢€ 152y HnZ°9y 0844 L6°% 0ozt
L12°2 - |6G111 HEGHE 61°2% 18°6Y H86€ L6°Y 0011
806°2 -~ |L0gel L90LE 98°1y e oGYy L8Y¢E L6®Y 0001 ‘N49/ VI v
#18°¢ - |60461 08hLE 69°1Y 18°49Y 0662 L6°%Y 006
096°% - [Ls181 €108¢€ FAGT) €2°9Y €692 L6°%Y 008 %o L
1s%°9 - [€9902 9626 € TL°0Y 9G6°€Y 9661 L6°Y 00L
2sh*8 - |2o0zez 0568¢€ 0€°0Y 08°2Zy 0061 L6y 009
89Z°11 - |8LLSZ €9L8¢€ 68°6€ 68°1y €001 L6°Y 00g W49/ Wy
616°61 - [v6€82 9468¢€ 26°6¢€ 8L°0Y 90¢ L6°Y 004
€29°22 - |2s01¢€ 8606 € £E*6E 9€°6€ 6 L6°%Y 00¢ Yo CL
008°22 - [%O011¢€ 0016¢€ 2€°6€ 2E°6€ 0 L6°Y 862
Mo | P | s | o | MO | WS T | AR L 2 wio/w> TEYCT Qg
od VAOYRG 338  H V LVIH AD¥ING 3304 1 s 1 ) €9°L8 n9
3IVIS ToN343330 Woud NOILVWHO (T =l o e b t s
Y 4
,000g 03 ,0p9T WOIJ §BP OITWOIBUON TBIPI ‘,0%9T O3 ,SYOT WOIy SVD OINOLVNOW TVEQI
PTNbTT ¢, e¥0T 03 298 WoxJ II PTTIOS ¢,298 03 862 WOIF I PTTOS
u&_o._nmoq pue ¢ m&q .mmﬂ BUT3BTNOTB) J0J 9383S 9oUdXdIAIY I8 NNTIINOHLS

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

192

SULFUR

41°82 gZ°LE ozeLe 9G°y 000¢ ny =24
w8l €1°L¢ 09692 ss*y | 0062 s
15°L2 L6°9¢ 01592 G5%y 0082 %o =t
91°L2 08°9¢ 05092 1) 00L2
6L°92 €9°9¢ 00962 vGon 0092
04°92 9%°9¢ 05152 Gy 0052 %49/ W
66°62 L2°9¢ 06992 €Sy 0042
§6°62 80°9¢ 09292 £5°y 00€2 Yo a1
10°G2 88°GE 06L€2Z €cy 0022
LS°%2 L9°GE 0£ce zsy 0012
00°%2 wyege 08822 25y 0002 #49/ V3 <06 Wy
19°€2 12°c¢ 0evee 1% 0061
Mw“mm losve  |o@elz |15tw | 008 Yo gegog at
e €12 05°y ooLt
Lee1e o ng 08012 69°Y 0091
0v°02 [ 84 17 0€902 324 0061 ‘497 V2 v
Zv*61 93°¢e 06102 Lv*Yy 0091 .
£€°81 16°€e onL61 9nohy 00¢ 1 Yo a3
80°L1 ST°cE 06261 SHey 0021
€£9°61 9L°2¢ 06881 9oy 0011
%6°eT  [9€°2e  |00%8T  |Zv*v | 0001 49/ T ‘00g‘z M
Z6°T1 88° 1€ 0L6LY oy 006
MM“wH Mmuam 0€GLT LE®Y 008 Yo greLTL e
€°6l S59¢ 00°6 00L
LE®6 €0°41 8612 vEg 009
65°8 EAAKA 8961 %8°8 00s K49/ IV . v
L8°L G%°01 £€0T ws°L  |oow Lee
29°L S9°L 6 19°¢ 00€ Yo °26¢ o
29°L 29°L 0 oves 862
w e [, M | e | g | eigu | OO, ST | | ™ ggorp T
od V AO¥ING 33¥d| H V LIVIH _ W n_...nozln: uu 1 swvao . 9
FIVIS 3ONIIATY WOu NOILYNEOA O ol 990°2¢

°0000¢ 03 ,SL°LT. WOy sep OTwo3lvTd T®IPI ¢,GL°LTL
03 ,26¢ WOXJ PINDIT ¢ 26 03 ,9°Q9C WOXJ PTTOS
OTUTTO0UOW €,9°g9¢ 03 862 WOLJ PETOS OTqUOYY

dLVLS JONTUILTY

S

qnAINS

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|and

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



193

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

SULFUR

(s} (¢] [0} 86°99 LS*YL L66€EC 21°6 000¢ niyv =%
o} o] o] 0e°*99 9Z°*4L 980¢?Z 11°6 0062
o o} (o} £0°99 %6°¢€l qL122 01°6 0082 R =21
(0] o [0} 7L°69 19°¢l 9921¢ 60°6 00L2
o (o] (o} 44°69 Lz*el gee02 80°*6 0092
o} [0} 0] e1*g9 6°2L 09961 LO*6 0062 ‘A49/ VD v
o} o} (o} 28°H9 6*2L €9681 90°6 00%¢e
[0} (o} [0} 06*»9 91°*2L LeE9LT 60°*6 00¢2 Yo 'L
o [0} o] G1°H9 SLe°TIL 2el91 $0*6 06ze
0 (o} (o} 08°¢9 [ A 8281 ¢0°%6 0012
(o] 0 (o] €Ev®e9 68°0L 92641 206 0002 K49/ D v
o (o} 0 s0°¢c9 €ev°0L 42091 10*6 0061
o} o} [o} 69°29 76°69 $21¢el 00°*6 0081 de il
o o} o £2°%29 969 %2221 66°8 o0LT
0 [0} o} 18°19 88°89 922e11l 86°8 0091
(o] (o] o] Ge*19 0o£*89 62901 96°8 0061 K49/ WD b TRv]
(¢} o} [0} L8°09 89°L9 G€G66 y6°8 0041
(¢} (o} (o} Le°09 10°L9 9€98 26°8 00¢e1 Yo ds
o (o} [0} §8°69 0€*99 LylLl 06°*8 0021
o} (o} [o} 62°6S 26°69 LS89 L8°8 0011
o o} [0} ZL*8S 89°%9 6966 788 0001 “Ad49/ VD Wy
[0} o} o} 01°8¢ 9L*E9 6606 6L°8 006
o] [¢] [o] 9v* LG €L°729 612Y €L*8 008 Ao d'e
Lh9®T - |&L2s L1892 RL®QG 96°19 Lyee s9°8 0oL
690°c =~ 11298 62LL2 60°9¢ €209 [1:3 24 %6°*8 009
221°¢ - ;8TLTIT £8662 rA A4 1] 69°86 6e91 6e°8 009 ‘h49/V2 W v
80e°®8 - 160261 68662 £8°4%6G s8°9¢ 118 %1°8 00%
988°¢1 - | 09061 9E80¢E 16°%¢ 18 21 [ LL*L 00¢ Yo aw
€20°HT ~ (0€e161 09g0¢ 16°%S 16°%¢S [+] 9L L 86¢
e |, e | e | Lo | geon, wagem | e | | wew T2 -Gt
od VAR 33WI| M V LVIH ey "m n_..ﬁo: In: Mu N - 2¢T°%9 .9
JLVYLS IONIUIITY WOUS NOILYWHOS

*,000¢ 03 ,GL°LT.L WOIJ S8P OTWOIBVTA TBIPI €,SL*LTL 9% ,26€ WOIJ
PTNDTT ¢ ,26€ 03 ,9°89E WOIJ PTTOS OTUTTOOUOY ¢ ,9°Q9E 03 862 WOIJ
PTTIOS OoTquouy axo.ﬁmoq pue ...w_mq :mmq Bur3eINoTe) J0J 3938318 doUSIIIAY

SYD OIWOLVIQ TvAQT

g

ngIns

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

194

wy =2
No =21
49/ v
No ‘dL
‘Nd9/ VI Wy
ogL*z - |0gvzt 01L€€ - |%2°c21 |8e°26T |Owloc 10°¢% | 000T ' -
voue - |1161 096%6 - | %2°02T |s8°Lyl |0Ggwe vg°zy | 006
€0n°2 86L8 - |OT€S6 - |OT°LIT |28°2Z%1 |0§502 29°zv | 008 A49/7IV> Y
A ds
sgve - |s6€l 09HT1 £8°ETT |ST®LET |Ogeort ogezy | 0OL °
- 3 - [ ]
901°1 LEOE 68091 9v*0TT | 99°0g1 |€zt2l z8*tv | 009 P P
tez*z - |%01g 69LYT LT°L0T |et°¢2l |es6L G0°1y | 00g " -
9L2*y - |Lz8L 61002 6Z°%01 | 0°4T1 |e€ebe gL*6€ | 00
€09*g - |608TT 9vEH2 LL*Z01 |s6°20T |89 sz*Le | oog 49/7¥2 Hv
goL*s - |ogstl 0s5e42 9L°20T |o9L°z0T |0 L1°Le | 862 Yo a
x Mo [ U™ | e | mplpE | MIN | wiaS T AR | ke wao/wo LYSTL =Gt
od VARG 33Wd| H V LVIH AOUIND 33u4 1 1S 2y d e 825°952
3IVIS 3ONINII39 NOuJ NOILYWHOI T =~ o oHoeH .u t s 9

*0000T 03 ,GL°LTL woaJ 88D OTwWO3BIA T®API ‘,SL°LTL O3 ,26¢ Woxg
PINbIT ‘.26 03 ,9°89C WOIF PTTOS OTUFTOOUOW €, 9°89C O3 ,862 WOIJ
i..wo..H pus :umd .mmq BUT3BINOTB) J0J 9383S dduUaadJay

PTTOS dt1quoyy

H azo

SYD OIWOLYLOO 1VaQI

8g

yndIns

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



195

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

00T1° 8LET ZLhEY LS°LY g€z2°2s 266€1 92°s 000€ iy =2
0o10° 6€1 LOYEY oLy c0°2zs L9NET LY AL 0062
TALS 2191 EEEY G2Z%LY L8°1§ 4621 22°s 0082 Yo =3y
osz* L60€ €LZEY 8oLy 89°1¢ €221 02°s 00.2
98€* 265Y 902¢€Y 16°9% 8y°1s 20611 81°g 0092
2€se L809 LETEY €L°9Y 9z°16 LBETT 91°g 0062 W49/ Wy
889° 196L 180€4 G5°9% L0°1g 14801 1S 0042
658° L%06 810€% GE*9Y 68°06 86€01 €1°g 00€2 Yo 'l
G50° 1 82601 9562% G1°94 29°06 9486 11°s 0022
CTTAR €66T1 60624 G6°Gh 6€°05 GEE6 01°s 0012
694°1 99HeT 9y824% €L°GY %1°0¢ 9288 60°g 0002 I Wy
GTL T ST6NT 88L2Y 15°6Y 88°6% 81€8 80°g 0061
066°1 L6€ETT 1eLen L2°GY 09°64 1i8L LO°g 0081 Yo a1
562°2 658L1T GL9ZY 20°GY TE*6Y S0€L 90°¢ 00L1
Le9°2 Log6T 6192% LLYY 10°6% 66L9 90°g 0091
620°¢ L9L02 2962y 6v°hy 89°8y 2629 90°g 0061 440/ ¥9 Wy
L9n°E otzzz 96424 0z°44 €E*8Y 98LS L0°g 0041
8L6°¢€ 999€2 8EY2Y 68°¢cY G6°LY 8L2S 80°¢ 00€1 Yo d's
L6y 00152 08€ZY 8S°€EY GG°LY oLLy 60°¢ 0021
Lezs 9€692 oteey €2°¢cy oteLy 0524 11°s 0011
2119 L96L2 Lhezy 88°2Y 29°9% LYLe 91°g 0001 49/ o Wy
LET*L 16€62 2912w gnezy L0°9% 2e2e L1°S 006
LIv®8 1180¢ £802% L0%2y 9v°GY €142 12°s 008 Yo 48
088°0T1 8Y8YE 1XI1 Y9°1Yy 9L 9y 0612 Le2*s 00L
€LLET 018LE 29166 61°TY S6°EY 0991 neeg 009
698°L1 €€80% €L09g L0y 96°2% 1 €44 n9°g 005 .49/ wy o
666°€2 226€Y 8E%9S 2E°0Y 2.1y 1LS 66°¢ 004
8GE*HE 091LY 10695 60°0% 21°0% o1 99°g 00¢ Yo dn
€19°%¢€ 812LY 00696 60°0% 60°0% 0 99°6 862
o o ..:..ss.s.ﬁ.. ... | I | ST | T | BSETR L WO/ W TEST =G
1 £1% 4 1 d
31V1S 3ONI¥3338 WOuS NOILYWHOS T =~ o oHel 2 t sweo - 990°2€ i

*o000¢ 03 ,SL°LTL wWouxJ seH) OTWOIBTQ TBAPI ‘. GL°LTL O3 26§ WOXF
pInb11 ‘026€ 03 ,9°89C WOJF DPTTOS OTUTTOOUOW € _,9°89¢ 03 ,862 WOJIJ
prToS otquoyy 3dy°'So7 pue ammq ‘SHV BUT3BTNOTB) JI0J 9383S 20UaIBJAY

SYD OIWOLVYNOW TVIAI

S

HAATINS

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :©jeQ UoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

196

TANTALUM

€161 LE®SZ 09281 €s°L 000¢ "y =7
16°81 11°62 06611 8v°L 0062 .
69°81 s8°92 0s2L1 9oL 0082 g. =
L9°81 85°92 01591 oneL 00L2
PYAT) AL LA oLLst 9€°L 0092
10°81 20°vz  |o0g0sT Ze*L | 00s2 W9/ WD Wy
LLeL ZLeg2 00€%T 82°L 0042 "
1s°L1 19°¢€2 08GET L2l 00€2 Yo a1
GZoLT 60°€2 09821 61°L 0022
86°91 9L*22 on1zl s1°L 0012
0L°91 ve2e 0enTl 1L 0002 u49/°¥3 Wy
0991 %0°22 0zL01 LO°L 0061 »
01°91 99°12 01001 zo°L 0081 » a1
6L°ST 92°12 01€6 86°9 00LT
9v°G1 %8°02 0z98 %6°9 0091
FARLRt 09°0¢ 0t6L 06°y 0061 ‘A49/ -V v
sLw1 26°61 ovzL 689 0091 )
6E° 1 Zve61 0569 18°9 00€1 Y a3
L6°€ET L8°8l 088$ 9L°9 0021 :
LS°€ET 62°81 0025 2L*9 00Tt -
S50 |eeeot |osee  |eoeg |ooar| | rocofosT
9t°zt LT°91 o12e L5°9 008 %  00L‘S a8
99°11 0€°sl 0552 259 00L
Il oe*H1 0061 999 009
19°01 ET°¢€l 0921 8E°9 00¢ WO/M (00GL) MV
91°01 wett 0e9 L2y 00% . .
16°6 96°6 14 80°9 00¢ Y 0OL2°¢ an
06°0 06°6 0 80°9 862
‘Wlan |, e | jmewe | meeioe | weew | wer | aerme |, Wo/W ggeer =@
od VASYMNII3WS| H V LVIH AOUIND 33u4 1 sisez L d e
3LVLS IONIYIIIY WONS NOILYWNOS H=od)™ ¢ oMol 2 t s S6° OOH "
ALVLIS FONIUILAY
*,000€ 03 ,862 WOIJ DPITOS Bl WNTYINYL

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



197

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

TANTALUM

€E92°9 - | 80Ls8 80LL8T |€8°2S LE®6S 89961 ge°s 000€ wy =3
21L°9 - | 6L068 129281 | 19°2s 60°66 11881 s€E°8 0062 s
612°L =~ | S6%26 L2sL8T | LE®ZS 6L°86 LL6LT 2€°s 0082 Yo =21
09L°L =~ | 08856 LEWLBT | 4T°2¢ 69°8S LytLl 62°8 00L2
ove’8 - | L9266 6%€L8T | 16°1s 81°8¢ 61€91 92°8 0092
§L6°8 = | 999201 |99z.81 | L9°1S 98°LS 96951 22°s 0052 %49/7W¥D Wy
LS9°6 =~ | 950901 |9LILBYT | I»°1s 2s°Ls 9LINT 81°8 00%2
86€°0T = | EE¥60T | T80L8T | ST°TsS LI°LS 198€T €1°8 00€2 Yo a1
90Z°11 - | 908211 | 066981 | 88°0¢ 18°96 060€T 80°8 0022
060°2T - | LLI9TT | G0698T | 19°0¢ ¥9°95 59221 20°sg 0012
190°€1 - [ 9€S6TT | 918981 | €€°0G 60°95 99Tl 96°L 0002 “#d9/ VD Wy
GET°YT - | €68221 | €€L98T | %0°0¢ %9455 €590T 68°L 0061 B
LZE°ST - | 692921 | LS998T | %L°6% 22°ss L986 z8°L 0081 % di
€99°91 ~ | €1962T | 086981 | ew°6w LL*%S 0606 €LoL 0oLt
6S1°8T ~ | 0662€T | 205981 | T1°6% 1€°46 22¢€8 €9°L 0091
198°6T ~ | SOE9ET | SE¥98T | 8L°8% 28°€s c96L 1s°L 0061 Nd9/ VD Wy
66L°TZ - | GE96ET | 186981 | vv°8y 1€°€S 1289 8€E°L 0091
0%0°9Z - | 9862vT | Tv€98T | 60°8% LL*2G 1609 22l 00€T Y a3
6¥9°9Z ~ | €TE9YT | 262981 | TL°L¥ 61°25 LLES »0°L 0021
9€L°6Z ~ | €5969T | €8298T | we°Ly 65°16 €89% ¥8°9 0011
9EY°EE - | 6L62ST | 602981 | 56°9¢ $6°06 600% 29°9 0001 “Xdo/ VD Wy
6S6°LE - | OTEPST | 682981 | €5°9¢ 92°0¢ 6S€€ 8€°9 006
YTI9°€Y - | LEO6ST | S2€98T | 21°9¢ €ES°6Y GELZ 11°9 008 Yo L
168°05 - | L8B629T | 88€98T | 89°Sw €L°9Y 8€12 €8°¢ 00L
266°09 ~ | ¥EE99T | OL998T | s2°sy 98°LYy oLst v6°g 009
08T°YL ~ | 669691 | 695981 | 28°4% L8°9Y 6201 82°s 00g %49/7173 Wy
ELS°¥6 = | BLOELT | €8998T | wvcvy ZLosy 21s 80°¢ 004
065°821T~ | 6699LT | 86L98T | 92°4v L2y 6 66°Y 00¢ %o L
829°621~ | T9S9LT | 008981 | #2°4+% ¥Zouy 0 66°% 862
‘ . o 001 , ™orm R e VBT Tt T Y VLY o) - %o o/ 28%°T =GuE
od VASERNG 33¥d| H VIVIH AO¥IND 334 1 s186 1 4 o
I1VIS SONIUII3Y WOu NOILYNNOA [t ¢ M=o 2 t swvus S6°08T B
*,000S 03 ,862 woag prros :dy°807 pue SVD OIWOLVNOW TVEAI

.m&q ‘eHV 3uT38TNOTE) J0J 9383S soueasgey

8L

NOTVINVL

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

198

*3JTT JTBH UMouy 38593U0T JO 3d03j0SI

1z°81 85°L2 0z182 00°01 | 000€ iy =%
68°LY  |%zeL2 0z1Le 00°01 | 0062
LS°LY 68°92 02192 00°01 |o0082 Yo =3
zeoLt 25°92 02152 00°01 |00.2Z
88°91 s1°92 02192 00°01 | 0092
25°91 9L°62Z 0z1€2 00°01 | 0062 - Wy
»1°91 GE°G2 0z1zz 00°0T | 00%2
v8°G1 €9°2¢ 0£95T 08°6 00€2 » L
65°61 0z°22 09991 09°6 0022
se*st 9Le12 069¢ 1 0%°6 0012
€6°1 et 09L21 0z°6 0002 I Wy
19°91 %8°02 05811 00°6 | 0061
8Z°#1 9€°02 09601 og*s |o008T Yo d'1
£6°€T 98°61 06001 09°8 00L1
85°€ T GE*6T 0%26 ov*s | 0091
12°¢t 18°81 o1v8 0z°s |00gT w9/ > Wy
£8°21 Gze81 009L 00°8 | 0041
w21 L9°L1 0189 08°L | O00€ET Yo s
z0°21 G0°L1 0%09 09°L |00z
09°11 0%°91 0625 ov*L |oott
L2441 oL°sT | 096w 0z°L 0001 ado/ vy (000°8ET)  yp
89°01 S6°41 058¢ 00°L | 006 .
61°0T [w1°s1 091€ 08°9 | o008 v (006°%) a9
0L%6 GZ°E1 06%2 09°9 | o0L
81°6 wzeat o981 ov*9 | 009
gy°8 ot°t1 orzt 02°9 | 00g wgo/ s (00S°S)  wy
€2°8 EL*6 009 00°9 | 00% .
10°8 %0°g ot 08°s 00¢ % (00%2) w
00°8 00°8 0 08°g 862
“lan |, Merm | e | g | wege | i, aermee | || ke -G
bd VARG 23¥d| N V LVIH AOUIND 33u4 1 sise L d e *66
SIVIS SONIUI T30 WOUI NOILVWEOd T o~ ¢ HooH 2 t e # "

*,000¢ 03 ,00¥2 woxJ PINbIT ‘,00¥2 ©3 ,862 WOIJ PITOS

dLVLS JONIYIIIH
9L WAILINHOGL

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



199

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

3JTT JTBH umouy 3833uoT Jo 3adoj308I4

L96°%°t - |6G%YS 6L16%1 eL®1s 28°LS 66281 €6°9 000¢ ny =3
gee® - [606lS $269%1 16°1¢ 6G6°LS 999L1 8G6°9 0062
GeLl*y = |8%609 LA TR A ({120 &4 9t ° LS %8691 €9°9 0082 Yo =3y
onT1®s = [BLSEY 861971 80°1¢ Z1°LS 81e9T 69°9 00L2
209°G = %6999 92e9%1 98°0¢ L8°9S 99961 GL®*9 0092
L60°9 = |LYL69 Lyg9v1 29°0¢s 09°96 L96%1 €8°9 0062 “49/ 9 Wy
2€9°9 - |e€e82l 191471 LE®OS 2€°9¢ 18271 16°9 0042
9¢e2°L - |8G19L 666261 21°0¢ 20° 96 686¢el 00°L 00€2 Yo d'L
668°L - |61S6L THvcest 98°6Y TL°6S 18821 60°L 002¢
929°8 =~ |%.828 oLYEST 65°6% 8E*GS 99121 oeeL 0012
GZv*6 - |19¢98  |18B9€ST |O€*6%  |20°Gs  |Tvwll  |0€°L | 0002 Y. o
LCe®O0T - | L1968 96HeEST 20°6% S9°%6 90L0T1 L 0061
€62°11 - |910¢€6 000461 L°8% L 244 11 0966 0os°L 0081 Mo d'L
€6€°21 - | 10996 9TINsl ovegy 18°€S 9026 66°L o0LT
2€9°€el - | €0866 £02961 go*gy GE®ES [$42:] s9°L 0091
8€0°GT - |902€0T |99zvs1 |wi°Lyv  |s8°2s  |9L9L 89°L  [00ST | [1r0 ms o
T99°91T - | L66901 60evST OveLYy [ X284 6069 99°L 0091
L6%°8T - |6T00TT 9eensSl %0°Ly 9L°1S 919 86°L 00¢e1 No d's
869°02 - |e2nell (112 2 ¢ L9°9% 91°1¢s GH6ES Z9°L 0021
912°€ee - | ¢v8911 HLEYST 82°9% 26°0¢ ©799% 81°L 0011
€82°92 - | 162021 109961 68°G% G8°6Y 196¢ 98°9 0001 049/ ¥ T~
1€0°0€e = | %99¢21 L AL AL 67°GYy S1°6% 62¢ 8n°9 006
22L%%e - | 160L21 LOGHST go0°GYy 7°8Y L1992 90°9 008 Yo -
GGL°0Y - [G2GCET 166961 99°hy €E9°LY 1802 99°¢ 00L
66L°8% - | 296¢E¢€1 2694961 LTA4 2] 6L°9% 2est [ X241 009
L0°09 - |z€9LE1 |208wST |[Z8*ev  |#wB°sw [ Z10T 11°s | 00g P -
866°9L - | ST60%1 L06%ST (4 4%} L9y LOG 00°¢ 00y
€22°60T~- | L2991 666%S1 (TAS % geeey 6 L6%Y 00¢ Yo dn
B8I6°G0T~ | 0699¥1 000661 (TA42 [ TALS ] 0 L6%Y 862
4« o xdo wdo - . . ) 3 "
e L o | e | T | MU | W | AR a0 TBYT -Gyt iy
o! 1 S1se 1 d .
31V1s 3ONI¥3 34 WOu NOILYNHO03 TV G- of oH—oH ] 1 swvao #°66 n9

*,000¢ 03 ,00%2 woaJ PINbIT ¢,00%2 03 ,862 WOXJ DITOS

.axo.ﬁwon pus

P2

54V ‘SHV BUTIBINOTEB) J0J 9383S 90USIIFY

SVD OIWOLVNOW ‘IVAJI

oL

WAILINHOAL

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

200

TLte Ze*zn | O0GelE Tv*n | 000€ -~ >y
GECTE L1*zy  |00%le Ly*y 0062
96°0€ to*zn |sée0e |iLwew |oo082 " o9y
§5°0¢ Gg°1v  |0160€  |Lw®% 002
Z1°0€ 89°T» | 0900€ Lyoy 0092
99°62 05°Tty  |s1962  |L9°% 0062 a5/ o
L1°62 ey 59162 L%y 00%¢ v
G9°82 €1°Tty | 0zL82 Ly*y 00€2 " -
80°82 €6°0% | 6L282 Lvey 0022
8n°Le €L°0v |se8lLe Lv*y 0012
28°92 16°0% | 08€LZ Ly 0002 )
T1°9z |we*0v | 0g69z |Lv*w | 0061 a0/ T Wy
2€°s2 €0°0% | 58992 Lv*y | oosT % .t
Lv*9e 8L 6€ 04092 Ly*y 00L1
25°€2 15°6€ 06552 | Lv®v | 0091
9922 22°6€ Go1sz | Lv®v 0061 ) .
L2°12 16°8¢ 00L%2 Ly 0091 A49/71v3 Hv
£6°61 86 ° 8¢ 062 Ly*y 00€1 % a5
88°81 (s°8¢2 00511 00°6 0021
€0°81 aLeLe 09901 00°6 | oot
.ﬂﬁohﬁ bwoCN OCFO OOOO OOOﬁ 449/ "IV OOHQNH »:Q
§0°91 26°62 0988 00°6 006
16°91 98° 42 096L 00°6 008 )
LL°ct  [06°LT | %682 9z%8 [ 00L % 0921 a8
8T°€ET L9°91 %602 EL*L 009
29zt Te*st LYET 12°L 006 -
€1°2T  |oLecr | €9 89°9 | 004 s/ 08TY v
L] [ ] [ ]
s A N
d ol . . . . . . . . . . . o °
s " oo1 o du._o\ ._<”=s nz-..<o\._.<4“. -»umw.\...nw.t.u“\-m”u -._w\s.u»cum_.\.u..qu .—.M-M.Mow.“«m: b.“uﬂs.«dwaw.ﬁw. u«:»xo 'Ad9/TVD SOV T =@QnL""on)
3IVIS 3ONI3334 WOU3 NOILVNHOS T - ¢ H=o 2 : svas - T9°L21 o

*,000¢ 03 ,092T woxJ €8P OTWO3BEQ TBIPI ‘,0921

03 ,g2. woxJ pInbrT ‘,c2. 03 ,862 WOIJ PTTOS

dLVLS FONIHIJIH
3l WATHATTAL

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ oI aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



201

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

TELLURIUM

0 0 0 19°9L 99°yg 00142 76°8 000¢€ wiy =
0 0 0 £E°9L €eone oozee v6°8 0062 3
0 0 0 90°9L 2048 01£22 69 0082 Yo =71
0 w w 9L*sL 69°¢8 ozZvie n6°8 0012
(Y o Lv°sL 9¢°¢g 02402 76°8 0092 =
0 Y ST*6L 00°¢8 0£961 n6°8 0052 49/ V) L)Y
0 m Y n8oHL 7928 oeL8l %6°g 0042
0 o 0 16°%¢L 92°28 0v8LT "6°8 00€2 Yo L
0 0 91*4L 9g°18 05691 76°8 0022
0 0 0 18°¢L svelg 06091 ¥6°9 0012
0 0 0 EveEL 10°18 09181 v6°8 0002 W49/ Wy
0 0 0 G0%cL $5°08 G9Zv1 76°8 0061
(1] 0 0 y9°ZL 90°08 OLEET v6°8 0081 Yo L
0 Y Y €2zl 95 *6L YR TA 76°8 00LY
0 0 0 LL*TL 10°6L ¢8611 £6°8 0091
0 0 0 2E°TL whegL 06901 £6°8 0051 “A49/ 719D Wy
0 0 0 £8°0L 29°LL S6L6 €6°8 0041
0 0 0 Ze*0L 9T LL €068 £6°8 00€1 Yo ds
91z* - [9811 06992 LL%69 2y o9l 0108 €6°8 0021
929°* = |wwlg L6ESS 02°69 L9°sL LITL 26°%g 0011
A2 S SEEI E-T4 4 5092 09°89 2891 szz9 26°8 0001 ‘U497 VD Hy
T6L°T - |oLEL steLe 96°L9 88°gL SEES Z6°8 006
2€9%2 - |1e96 52182 8Z°L9 €g°2L Suuh 16°8 008 %o KL
€E8*e - | 62221 ‘|L9€le 15%99 o 1L GGGE 06°8 00L
86L°6 - 161661 LL08E €8°69 Lz*oL 5992 gg°sg 009
v64°8 - | 99961 1898t 01°s9 59°89 SLLT 98°8 00¢ ‘Ad9/ V2 wy g
758°21 - |5¢see 6316¢ sv°%9 89°99 $68 18°8 00%
£€0%02 ~ |B6YLZ 7656 € 1T°%9 91° %9 91 ZL*s 00¢€ Yo an
112°02 - |ziLsLe 00Y6€E 01°%9 01°%9 0 ZL*g 862
. . -0/ . 93Q/" y . . . . . _ (O SVeez
M [ e || T | MEETS | bl SER L | MT ereig TR
o ry 11} d
_ S oH—oH P~ 1 SWY¥o . i
31V1S IINIYTITY WONS NOILYWNO2 1.% N ° 22°59S82
*.000¢ 03 ,092T woag sep OTWOIBIQ T¥PI ..SNM o3 SVD OIWOLVIQ TvAqI
o£2L woxy pInbIT ¢ ¢2. 03 .62 WOLF PITOS :dy- Bol 2
pug ‘S4v ‘SHV BuiqeTNOTB) J0J 9383 90ULI3JAY 3L WNTHNTTHL

¥00U2"8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoIed|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

202

LaL® 90801 - [wiz62 18°06 8Y°6y 12941 96°¢ 000¢ ny =,
€TLe oLy6 = 62162 $9°0g 89°6g 62071 6°6 0062
Ge9° Lyt - | 18682 84°0¢g L2°6S 9evel 16°6 0082 Ao =%
256° 0€g89 - |Lessge 1e*06 90°gg L9821 88°¢g 0oLz
€9y° 9166 - |ooLse €1°0¢6 "84G 09221 68°s 0092
BYE® €12% - | 29682 "6°6Y 19°%¢ LL9TT 28°¢g 0062 ‘N49/ IV Wy
292° 8882 . - |2ey82 GL°6Y LE®HS L6011 8L®G 0042
T61° 6661 - | 10€82 96°6Y 13 4211 12501 L 7L 00€2 %o a4l
620° %62 - |vL182 GE°6Y LB°€S 6966 oL®s 0022
201* - | 8007 95082 G1°6Y 19°€s 18€6 69°g 0012
162 - |6622 6€6L2 £6°8% €EE°ES 6188 09°g 0002 ‘Ad9/ VD Wy
0tv* - |896¢ 1€8L2 1L°8% §0°¢g 1928 1424 0061
986° - |828% w2LLe Ly°8Y GL®2S 60LL 0s°s 0081 Yo il
v8L* - | 0019 229Le €2°8y w9°26 291L wheg 00L1
900°T =~ |TLEL 1e6L2 g6°LY 11°2¢ 1299 8€°S 0091
L62°T - |1€98 T99L2 1Ll 9L°1S 9809 2e°s 00s1 W49/ V2 Wy
I96°T - |1L86 LGELZ YHoLYy on°1s LSGS 92°s 0041
0L8°1 - lgzr1l n82L2 n1°LY 10°1¢S 7€ 06 02°s 00€1 %o s
86e°2 - |ewe62t LSY6E n8°9% 09°0¢ L1GY 71°s 0021
%10°¢ - |ellst 9Y46¢ 16°9y 61°0g 9004 60°g 00Tt
118°¢ =~ [6EYLT 0e204 81°9y L9%6Y 66%€ G0°g 000t ‘ad9/ ¥ Wy
€6L°y =~ |8EL6T 9€904 Z8osy "1%6h 9662 10°g 006
££0°9 - [gg0zeZ SEOTH y9°GY 568y 5642 66°Y 008 %o e
989°L =~ |L1I9%Z €096 £ 0°GY 88°LY L661 86°% 0oL
L90°0T -~ [9e9L¢ 9066% 29°4y AR 0061 L6%Y 009
2ZH%el - |90L0¢ 96194 12°9% 12°9% €001 L6°%Y 00g ‘ad9/ v "y
gL%°81 - [L1sEE €GE9Y H8EY (841 906 L6°h 004
Le6°92 - |€L69€ 86994 N9ty L9°EY 6 L6%Y 00¢ Yo CL
SHl°LZ - |1e0LE 00694y n9%ey h9°¢h 0 L6y 862
d o “Ad0 /YD ‘AdO/"WD AdD /03 WO | ‘MdD/ 03/ WD “NdO /YD “AdD /03 WD o NS/ et =Cn Ll ..:.5
b | 201 I I} NOILONNS AdOV¥LNI ANILNOD LYIH ALIOVdAYD LVIH univiaanas .HQ* ﬁ
od VARG 33Wd| H V AVIH Aouana 33w 1 sise L d
3LV1S IONIYIAIY WO¥d NOILYWHOS Hed)" ¢ M-t ® t s Hm tLet "
4 [o] woxJ s ¢
o000¢ 03 ,092T J 88D OTwo38TQ 1®vapPIl ..ownmv m 03 SVD OIWOLVNOW TVIAI
o£2L WOIJ PINDIT ¢ c2. 03 862 WOXJ PTTOS sdy- ‘o
pue ‘3w ‘Iwv Burswrnoted do7 °3w1s sousaezey 2L WATHATTAL

¥00UD"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



203

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

TERBIUM

16°0¢ 21°29 0€8%6 00°9 000¢ ny =7d
Z29°62 16°19 0€2%6 00°9 0062 I
82°82 1L°19 0€£9€6 00°9 0082 Yo =
L6°L2 Zv°9¢ [ 0€822 00°g 0022
s9°LZ 21°9¢ 0€022 00°sg 0092
1e°L2 08°6¢ ogzte 00°8 0062 49/ LY
L6°92 8v°ge 0€%02 00°8 0042
19°92 v1°GE 0€961 00°8 00€2 Yo al
€2°92 8L YE 0€881 00°g 0022
€8°62 1 CAL TS 0€£081 00°8 0012 :
1v°62 20°9¢ ogzLt 00°8 0002 W49/ L
L6°%2 19°¢¢€ 0E#91 00°8 0061 "
6942 L1°EE 0€95T 00°sg 0081 % a1
00°42 ZLe2¢ 0e8H1 00°8 00L1
19°€2 88°62 09001 88°8 0091
2z°¢e 2€°62 0916 oL*s 00s1 W49/TVD MY
08°22 2L*82 00€8 2s°*8 0041 )
Leeee 01°82 osvL vees 00€T e d’s
26°12 Lz 0€99 91°8 0021
T2 ¢ "L°92 028¢ 86°L 0011 -
$6°02 86°62 0€0S 08°L 0001 YW (000°0L) MV
9902 L1°se 092y 29°L 006 i
06°61 82Z°vz  |OTs€ ¥9°L | 008 % (008°2) ae
GE*6T 0e°€e oLLe 92°L 00L
8L*81 0zezZ 6502 g80° L 009
02°81 26°02 09¢t 06°9 00g W49/ (006 ‘C) “Hv
€L°LY w61 sL9 L9 00% »
9%°eLT 0s°LI 21 %6*9 00¢ % (00L°T) an
99°LY 9Y°LT 0 6°9 862
d o W49 /°vD A49/°I¥D ‘A4 /930/° WD | ‘Md9/°03Q/ "WV ‘M40 /°VD M9 /03 TV o ‘M49/7IVd =(H=""" )
¥ 90 ) ) R eﬂw_hwl.uuﬂg AdO¥INI INILNOD LV3H | ALIDVAYD LV3H | vy gy
lod V AO¥INI 33¥4| o H V AVIH — nm :&.«.:In: uu 1 - 6°8ST o

JLVLS IDNIYIJIY WON4 NOILYWNO

*,000¢ 03 ,0082 WOIJ 8B8Y OTWOIBUON TBIPI ,0082

03 ,00LT woxy PINbIT ¢,00LT 03 ,862 WOIF PTTOS

ALVLS JONTYILA™

L

NOIGYHEL

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

204

THALLIUM

66°S€ €1°6S o9%Ls L1°9 000¢€ ny =g
€E°GE 26° %6 02895 11°9 0062 s
€9°v¢ 0L*%S 0129¢ 60°9 0082 Yo =1
06°¢€¢€ 6v°hg 0196S 86°¢ 00L2
o1°ceE 92°%s 02066 16°g 0092
9z*ze e0®ng 0e%4S €8°G 0052 ‘Ad9/ -V Wy
LE®TE 08°€S 068¢6 GL*g 0092
6€°0¢ GG°€ES 082€6 L9°s 00€2 Yo a1
ne*62 0E°€S 0zL2s 86°g 0022
12°82 H0°€g 09125 0s°g 0012
L6°9e 8L®¢Y 02916 Zv°s 0002 ado/v2 06 Wy
29°62 06°2¢s 0§01¢ vees 0061
192 22°2S 05506 L2°S 0081 %  LOS L
G0°€Z €9°62 002Z11 oe°*L 00L1
G9°22 61°62 0L%01 oe°L 0091
€2°22 2L*82 0%L6 oe°L 0051 449/ Wy
gL 12 1262 0106 oc*L 0091
€12 L9*Le 0828 0e*L 00¢e1 %o as
08°02 60°L2 0ssL oe*L 0021
62°*02 Gv°92 0289 og*L 0011
L9°61 9L*GZ 0609 og*L 0001 o/ OBL8E LY
%0°61 66°42 09€S og*L 006 .
se°81 ET°92 | 0E9y og*L | o008 % OWLT a8
8G6°LT g1°€2 006€ og°L 00L
L9l €0°22 OLLE og°L 009
60°91 LL*8T ovel 00°L 006 ad9/vd  020°T -y
19°s1 g2°Lt 859 ”9°9 00%
9e°g1 6€°G1 1t 0€°9 00¢ Yo LLS an
Ge®sl Se°61 0 62°Y 862
;s L 001 , ormw ..-..3.3 w003 wD | mdo/oagwd [ wdn v i /930 Yo a9/ 2€9°T =G ""on)
od VAONRG 33Ud| H V LVIH AWIND 33u4 ) s L « vl .
JLVLS IONIYIITY WO¥S NOILYWHOS ( Hod" ¢ Hoo 2 t swvs 6£°%02 B

*,000¢ 03 ,OPLT waIrJ §8D OTWO3BUOW TBAPI ‘,0%LT 03 ,LLS WOIJ

PINDTT ¢, LLS 03 ,L0S wox II PTTOS ¢,L0S O3 862 WoxJ I PTTOS

dLVLS JONTYILAH
L7 WAITIVHL

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|and

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



205

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

THA

0 o o 2€°0g £1°6G 9ENY T L1°9 000¢ ny =3
o 0 0 91°0¢ 26°%S 228¢e1 119 0062 s
o o 0 66°6% oL*%s H12el G0°9 0082 Yo ="
o] 0 0 28°6Y 6%°4G FALTAS 86°G 0oLz
0] 0 o] H9°6% 92°%s L1021 16°s 0092
0 0 0 9y°64h €0°Hg 0EYTT €8°g 0062 ‘W49/-I¥d v
0 o 0] 82°6% 08°€S 15801 GL*g 0042
0 0] o 60°6% 6G°€S 08201 L9°S 00€2 Yo L
o 0 0 68°8Y 0g*€eg 81L6 86°g 0022
o] 0] 0 89°8Y H0°€g 916 06°g 0012
0] o o] 8v°8y 8L°2s L198 g 0002 “A49/-TVD Wy
o o} 0 g2°8Yy 06°2g 6.08 ngeg 0061 . a1
o] o 0 €0°8% 22°2s 696L L2°S 0081 °
611* - [zZe6 G288¢ 6L°LY Z6°16 GZoL 02°g 001
hehe - | 281¢€ 8€06€ HneoLY 09°1s 8059 n1°g 0091 .
16L® - | 1€%S 9526¢€ 8zZ°LY LzZ*1s 9666 60°g 0051 "M49/-v3 HY
661°T - |s89L 6L%6€ 00°LYy 26°06 6846 G0°g 0041 .
"L9°T -~ | 1966 G0L6€E ZL°9y 66°06 G86% 20°g 00€T Yo a3
€ez*z - |e2gzer €66 € Zre9y ST°0g n8YY 00°g 0021
968°2 - [6L5%1 G910y 60°9% TL°6% GH6€E 86°4 0ott "
L69°E = | L1691 L6EOY 9L°GY nZ*6Y L8vE L6°Y 0001 49/ ad
089°% - [gL26T 0¢90% Ovegy ZLe8Y 0662 L6°%Y 006 .
816°¢ - |€9912 €980% 20°G#H €1°8Y €692 L6°Y 008 Y a8
916°L = |2Lo%me 96014 29%9y Ly*Ly 9661 L6y 00L
£99°6 - [82692 OEETH 02°%y 0L°9% 0061 L6%Y 009
€vL°2T - |€g162 €992 6L°EY 6L°GY €001 L6°% 00g 49/7V3 “Hv
SIH°LT - |2LBT1E 882y EVoEY 69° 4% 906 L6°%Y 00% .
G£2°62 - |Le9vE 86624 g2°¢ch 9z%¢y 6 L6%% 00¢ Yo an
L29°6Z - |LB9%E 000EY £2%€Y €2°ey 0 L6y 862
d o ‘M40 /- VLY ) A4 /°03Q/°WVD | ‘M40 /'03Q/ WD ‘MdD /YD ‘Ad9 /'930/° VD Yo ‘Md9/VD HQ@ qH u“zln_..:o:.
8 SJ O.L<>§§L “——Qh‘ﬂ: >9ﬂ0u.h.w¥5&w“n >s°”hxu h-““”u ._.4.”: »h_u<.“<u AV3IH lasniviaanaL 0
NW—S— —oH o) 1 sWYyo ° L]
JLVLS JONIYIAIY WONS NOILYWNOH Hd™ o o 6¢ ¢ON

*0000¢ 03 ,O¥LT WoxJ sed OTwo3BUOW TBIPI ¢, 0%LT 03 olLS WOIXJ
PINDIT ¢, L.5 03 ,L0S WwoaF II DETOS ‘oL0S 03 862 WOXJ I PTTOS
au_o.nwoq pue :mmq .mnq BuT38INOTR) I0J 9383S 9oUSBISFOY

SVD OIWOLVNOW TvaaI

L

WOITIVHL

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

206

06°62 9y°*9¢ 08¢ze 00°1T | 000€ ny =%
©6°6e 62°9¢ 0811¢ 00°T11 | 0062 : .
91°52 06°s¢ 0800¢ 00°1T |0082 Yo =7t
LL*we 05°6¢ 08682 00°1T |00.2
LE*H2 60°Ge oseLe 00°11 | 0092
%6°€2 59°we 08192 00°TT |0062 W49/ °T¥3 Wy
06°€2 0Z°%E 08962 00°1T | 00%2
90°¢€e YL%€E 085492 00°11 00€2 Yo e
8622 GZ°EE 08¥EZ 00°TT1 |0022
60°22 wL°2¢ 0g¢22 00°11 |00T2
96°12 0Z°2¢ 08212 00°11 | 0002 #d9/ v (0L9) L)%
80°12 €L°6¢ 0y H91 00°TT |0061 .
29°02  [%1°62  |owgst 00°11 |008T Y19t at
#1°02 1s°82 Ohenl 0o°11 _|ooLt
59°61 Le°Le 09¢21 79°21 | 0091
9161 85°92 0ET1T 66°TT |0061 449/ -3 Wy
99°81 LL*G2 0966 #6°11 | 0041
181 £6°42 0es8 80°TT |00€T Yo ds
29°L1 LO0*HZ onLL £9°0T |0021
wo”hﬁ g1°€e 00LY L1°01 001t
S°91 12°22 () ¥A% L6 001 *A49/ VD ¢ a\vJ
€6°G1 12°12 o9Ly LZ%6 moo 000%0<T
HE*GT s1°02 0s8¢ 18°8 008 Y 005% L
gLyl 00°61 0662 9¢°8 0oL
FARE 2 SLeLT 0812 06°L 009
e6%tl se°9tl (A At SHeL 00¢ 449/ VI AOGF anv uyy
20°ET LTRLA 069 00°L 004
9L°21 08°21 FA HG*9 00¢ % 99T an
9L°21 9L°21 0 €6°9 862
ot ‘Ad0 /YD A4/ WD K40 /'OIV WD | AdD/0IV VD A4O /YD “RdD /0IV VD Ao ‘Ad9/VD ¢ = a: 2 ...nos
907 [ ] NOILONNS AdOULND INLNOD AV3H | ALIDVAVO AVAM Lo e 98S°T
od VANDE 330|  H V LVIH AouIN3 33ud "u n.dsoz l_.z "u N s o
3LYLS FONFAUIAIY WO¥S NOILYWNOS Hed)" ° mO i NnN

*0,000¢ 03 ,896T WoaJ PTNbIT ¢ 896 T 03 ,SL9T
woxJ II PTTOS ‘,¢L9T 03 ,862 WOoaJ I PTIOS

dLVIS JONIHALIY

4l

WNTHOHL

¥00U2'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



207

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

THULIUM

12°2¢ 00°Lg OLEYL 2€°*s 000¢ ny =
9€°1¢ 28°9¢ 0%8EL 0g*g 0062 . _oy
Gh°0¢€ £9°9¢ OTEEL 8z°s 0082 ° -
6%°62 996 o8LzL sz*s 0042
82 ¥Z°96 0922L £2°¢ 0092 T :
GE*LZ 20°96 ovLTL 0Z°*¢ 0052 449/71¥3 wv
91°92 £8°6S ozz1L 81°S 0042 . a1
6L°62 v nE 05861 00°sg 00€2 *
Znese LO®9¢ 05061 00°g 0022
00°62 69°¢E 06281 00°sg 0012 - ;
85°02 0£°cE 0s#LT 00°8 0002 49/ "
£1°%92 68°2¢ 05991 00°8 0061 . ot
6L°€Z 0o1°0¢ 0LETT oL*g 0081 °
EH°E2 19°62 01501 s5°8 00LT
90°€2 60°62 0996 ones 0091
89°22 96°82 0¢88 sz2°8 0061 %49/I03 v
Lzeze 66°L2 o108 01°8 0041 . -
98°12 oveLe o1zL S6°L 00€1 °
12 LL*92 0Z%9 08°L 0021
96°02 60°92 0696 s9°¢L 0011 -
g%°02 LE*S2 068Y 05°L 0001 *HYTW (000°TS) WV
86761 65°%2 051y SE®L 006 v
9v°61 £L°€2 0zve 0z°L 008 *  (00%°2) ’
16°81 8Le22 otLe §0°L 00L
9€°81 TLe12 0102 06°9 009
08°LT  |9w*0z |oOe€l sL*9 | 00g /W (00pcp) MY
2e*LT L6°81 099 09°9 00% -
LO°LY oteLt 1t S9°9 00¢ Y (oos‘T) 4"
90°LY 90°.1 0 S%°9 862

d o A4 /YD MO/ WD ‘MdD /'03Q/°WD | M40/ 030/ WD ‘840 /1Y) “Md9 /03T WO Yo ‘Rd9/VD =Gty

) S | s @ 104 3384 .: 7 1v3H R cﬂw.h.wz:uun- . AdOYLNI ANZLNOD LVEH | ALIDYAYD AVIH | v o)

od ol

Ngr|¥lo&l ”w n-i»ﬂ-. IH: MU ) 8 SWyyd $6°99 T ~j9

1YL 3DNFUIJIY WOUd NOILYWHOL

*0,000¢ 03 ,00y2 WOaJ €8P OTWO3BUOH TBIDPI ¢ ,00%2

03 ,006T Woay pPINbIT ‘,006T 03 962 WOIJ PTTOS

FLYLS FONIUIITH

wuy,

HOITNHL

¥00UD"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

208

§9°62 68°6S 02L06 L2°9 000¢€ ny =4
L0®°s2 81°2¢ 09902 oe°L 0062
2L*we €8°1e 01661 oe*L 0082 Yo =1
L% Ls°1¢e 08161 oE*L 00Le
02°*42 62°1¢ 0g#81 og°L 0092
£6°¢l 10°1¢ 02LLT og°L 0062 ‘Nd9/ -1V v
y9°¢2 1L°0¢ 06691 oe°L 0042
ve®e 0oy°0¢e 09291 ogeL 00€2 Yo dL
zo°ee L0°0¢ 0g6s1 oe°L 0022
69°22 €L°62 00871 oe*L 0012
ge*2e 8E°62 o0Lont ogeL 0002 ‘“do/W)  GgS Wy
8o°1¢ 00°6¢ Oveel oe°L 0061
19°12 19°62 01921 ogL 0081 Y 262 a1
12°12 61°8¢2 08811 oe°L 0oLt
6L°02 sLeLe 0sT1l oe°L 0091
ye®02 gZeLe 02401 og°L 00s1 ‘M49/ VD WV
68°61 LL°92 0696 0g°L 0041
ve°61 €2°92 0968 oe°L 00€e1 Ao ds
0g8°81 s9°62 (¥4:] og°L oozt
12°81 20°g2 00sL oe*L 0011
gG°Ll 2E* 92 0LLY oceL 0001 A4S/ VD 00¥% ‘69 Wy
%8°91 (134 T4 0409 oe°L 006
90°91 69°22 01€S 0€°L 008 * 096°2 L
8T°61 aLete 08sYy oe°L 00L
8T°%1 66°02 (11 o€°L 009 -
L0°%¢T L8°61 0091 LS°L 006 w9/W 02L°T v
s6°21 'TAA A 089 %6°9 004
og*2t €e°et 11 1¢°9 00¢ Yo S0S ALl
6z2°cl 62°21 (] (1 24") 862
..x 203 M40 /WD MdO/ WD M40 /03 WO | ‘AdD/ 930/ VD ‘M40 /YD “NdD /030D Yo W/ L0S°T =)
) ) NOILONNZ AdO¥LIN3 ANILINOD LVIH ALIDVEYD LVIH
L Vasmamed| M vivan | Ao 3w N e L P A
S E— -
31VIS FONINIIIY WO NOILYWHOd ?.a«rkl|.&- ¢ oMol b t s OL°8TT o

*,000¢ 03 ,0962 WOJJ 88D dFWOIBUON Te3PI ‘0962 ©3
0SOS WoaJ PINbTT ¢ 05 03 862 WOIJ PTIOS 93 TUuM

JLVLS JONIYILHY
us NIL

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



209

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

0 (0] o) 99°6% 68°6S L1L8T L2°9 000¢ wy =3
[o]h &4 - | 82¢1 69969 H79°6% L9°G6S 68081 0e*9 0062
992° - | 0lve 949669 22°6Y [ AL11 9GHLl 7e°®9 0082 o =23
89y - | 98LS 09969 00°6% ¢2°ss 02891 6e°9 ooLe
€89° - | e 18 82L69 9L°8Y 86° %S 8LIST 99°9 0092
126° - | LEGOT 21869 16°8% 2L*wS 2e8s1 6%°9 0062 ‘Ad49/ -V Wy
eLTI°T - | 68821 68869 L2°8Y% ‘A A4 11 6L8%1 6G°*9 00%2
oGyl =~ | L92ST 19669 00°gy 8l1°*%Hs 122%1 29°9 00ge No d'L
26L°T - | evolLl G200L eL°LY 88°€S GGGET 69°9 0022
€80°2 - | 81002 28002 LAANA ] LG®°€ES 288e1 8L°9 0012
ogHv®e -~ | 0gwee 0et10L eT®Ly g€2°¢es 00221 L8°9 0002 ‘Ad9/ VD Wy
268°2 -~ | 96L%2 89104 €8°9Y 88°2¢ 80611 L6°9 0061
10e°e - | e61L2 G610L 0G*9% 06°2¢ 60801 60°L 0081 Yo CHY
208°c - | 08662 0120L 91°9% 60°2¢ 06001 12°L 00LT
L9¢e°Y - | el61¢E €120L 08°GY G9°1¢s €9€6 el 0091
L00°G - | 99¢we | 1020L | ew*sy | Li°1s | 1298 gneL | 0061 45/ o o
9EL®S = | 99Ll9¢E 9LTIOL #0°GYy 6§9°0¢ 998L 29°L oont
6L5°9 -~ | 2e16¢€ LeTOL €9°Hy 80°0¢ L60L SL*L 00€1 Yo d's
196°L - | %ISlY 98004 0z*H% 9Y°6% 91€9 98°L 002t
€eeL*8 -~ | 206EY L200L GlL°eY LL*8Y L2648 26°L 0011
HT1°0T - | QLZ29Y 59669 82°%¢Y 10°8y SELY 16°L 0001 ‘A49/ V2 v}
¢I8°1T - | TY98Y 80669 0g*eZy 1LY 8v6¢ 08 L 006
2e6°¢l - | L660G 69869 1€°2% 82°9% 6L1¢ LS®L 008 o ‘d'e
199°91 - | TYEES 09969 18°1% 62°GY Oune 81°L 00L
L62°02 - | 6TLSS L6869 ey 22wy LYLT 99°9 009
T0%°62 - | O118¢% otTL1L G8°0% L0%¢eY o111t G0°9 006 ‘M49/ VI v
gEh2°ee - | 6£809 [(11:A¥A 9h°0y 6L°TY GES IR A 00y
GHe®9Y —-| €19¢9 8661L [T Ad )/ g82°0% 6 60°¢g 00¢ Yo W
TL9°9% ~| L99€EQ 00024 ©2°0% ©72°0% 0 80°¢g 862
‘s Yo [, ™™ J O R e | MU | et TR | Atoymmae | Y W9/ GEP T =GHE "o
3 Vasumaand| N ULvaH | AowaNd3aus N swe 1 P el
31VIS 3ONI3 338 WOUd NOILYWHOS TR G- s M=o 2 1 swas OL°8TT ~9

*,000¢ 03 ,0962 WOXJ s8P OTWO3BUON TBIPI ‘,0962 ©3
oS0S WOXJ PTNDIT €G0S 03 862 WOXJ DITOS 33TUM
:mxoamoq pug ‘av .uo:d BUTIBINOTB) J0J 9383S dO2UBIdIIY

SVD OIWOLVNOW TvIAI

us

NIL

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

210

TITANIUM

94°81 96°92 00652 00°8 000¢€ ny =2
L1081 89°92 00L%2 00°8g 0062 .
L8°L1 0%°92 006€2 00°8 0082 Yo =t
9G°LT 1192 001€2 00°sg 00L2
HnZoLl 18°62 00€22 00°s8 0092
06°91 06°62 00512 00°8g 0062 W49/7I9 v
65°91 L1°62 00,02 00°g 0042
81°91 €8°42 00661 00°8 00€2 Y i
6L°G1 LY 42 00161 00°g 0022
6€°GS1 ot°ve 00€81 00°8 0012
96°91 1L°€2 006L1 00°8 0002 49/ 0ge Wy
1601 6ce°12 0,621 9v°g 0061 -
12°91 ©6°02 oetet 9e°8 0081 % gGT‘T a1
28°€1 94°02 06211 9z°8 00L1
el 96°61 oL%0T 91°s8 0091
00°¢c1 99°61 0996 90°g 0061 ‘A49/ VI WV
Ls°21 68°81 0988 s6°L 0041
otezt 0g°*gl 0.,08 8L 00€1 %o s
19°11 89°L1 062L ZLeL 0021
gT°1l 61°91 GLSS 09°L 0011
99°01 8v°S1 0z8Y LyL 0001 WY/ M 0pg€z20T WY
L1°0T oL*w1 080% €E°L 006
G9°6 w8°€l GGEE 8T°L 008 %  0ss‘e e
21°6 68°21 0492 20°L ooL
L5°8 28°11 0661 ¥8°9 009
%0°8 09°01 0821 29°9 00¢ 049/ V2 Aooh .nv “wv
gs°L s1*6 629 ge°y 00%
wE*L LE*L 1t 86°¢ 00¢ %Y 056°T an
€E°L €E°L 0 86°S 862

‘“ Yoy [ ™™ o | R | SR | nalhes T | VA i L e W/ ggrep @A

ﬂ VARG 30|  H VIVIH Aouma 23%9 w :a&.z iy uu . snvao o
JLVLS IDNIYIIIY WO¥S NOILYWIOS Hod™ ° 8 Ly

°.000¢ 03 ,0S6T WoIF PINDTT ‘,086T 03 ,SSTT
wodJ II PTTOS €,SSTIT 03 ,862 WOIJ I DTIOS

dLVLIS FONIUIITY

TL WOINVIIL

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



21

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

TITANIUM

S91°T - |£0091 €€L20T | 99°0¢ L8°6S €€96T 8z°L 000¢€ my =%
12yt - L5881 Z18201 |6%°0¢ £9°566 21691 €T°L 0062 )
869°1T - |2Z9L12 906201 |1e°0g 8E®SS 902Z41 66°9 0082 Yo ="t
$66°T - {09942 #10€0T | €1°06 €1°66 v16€1 %89 00L2
81€*e -~ |186L2 LETEOT |#h6°5% L8*%S LEBZT 0L*9 0092
999°2 - [0050¢ GLZEOT [ Hi°6% 19°46 6L121 66°*9 0062 #4972 v
0%0°¢ - IGHEEE L2Z9E0T | G5°6Y GE*HG LZS11 %9 0042 .
0GY°e - |BTE9E €6GE0T |GE°6Y 80° 4§ £6801 L2°9 00€?2 b 4t
868°€ - |LvZ6E CLLEOT [ HT1°%6% 08°¢s €201 €1°9 0022
06E*y - |9812Z% 996€0T |26°8% 25°%€S 9996 66°¢ 0012
1€6°%  —~ |HE16Y HLT90T 0L*gYy €2°€S %106 98°¢ 0002 #49/°V3 Wy
€96°G - 8618% 21801 |9%°8% €6°26 4648 wl*g 0061 -
THovL - |secns  |opog0r |seerw |See-ze [or |gas | %%t - -
- 6°LY £°2¢ LEL 06°g 00LT
#88°L - |g€2LlLS 566801 |2L*LY 86°16 6289 Ov*g 0091
088°8 - (99609 622601 |49 in €9°16 6829 1€°s 0061 U497 WY
810°01 - |{0L1%9 206601 |91*sy L2°1s 29LS LTALA 00491 _
WEECTT - |LInL9 1LL60T  [58°9% 8506 1925 81°s 00€1 Yo a3
6.8°21 ~ |8890L 9€00TIT  {45°9% L9°0g 9zZLY €£1°¢ 0021
90L*YyT - [G10%L 6eZlll |0Z°9% £0°0¢g v12Y T1°g 001t
226°91 - |wzwilL  [%8%T1T  |%8°Gy  |wge6w |40 01°s 0001 o/ T2 W
2€9°61 - (94808 2TLITT  |9%°Gy 00°6% 61¢€ 01°*g 006
920°c2 - |082Zw8 826111  {60°GYy onegn €892 €1°¢ 008 Yo ae
00%°LZ - |v5LLS 821211 [29°9y TL°Ly 8912 L1°%s 00L
BEZ"EE — |vH216 862ZTT [LT1*%% 16°9% 8991 %Z°*s 009
929°1y - 99196 6EYZIT  |2L°¢€w S6°GY 6111 nE®S 00g u49/°¥3 v
61L°€S - [21€86 8n5ZTIT  |0c%ety yL* Yy LLS 25°s 004 o
92Z°*4L - |188T0T [009ZT1T |LO*ew 0T*en 18 ¢ £8°6 00¢ Yo a
OEL*YL - [996T0T (009211 [L0°€w LO%€Y 0 ng8*g 862
d . o 001 , 440 /7Y ..Eo\J«u .-“uk.wuuu.m\w.niu WIOFOIYAYD | ado D | wd0 o0 L <x..m.!m.— Ad9/7VI 208°t ° G
4 TASUM@TIN| M VLVEH %.....Hrh. i R ho) 1 sWvao . “9
31v1S IININUTITY WO¥J NOILYWNOS H=d 06°LY

*,000¢ 03 ,086T WOxJ DINDPTT ‘,086T 03 ,SSTIT wWoag

II PTTOS ‘,GSTT 03 862 WOdJ I PTITOS

»A&oawoq

pue .mmq ‘SHV SUT3BINOTE) J0J 93835 OdUaIaJOY

SVYD DIWNOLVNOW TVaAI

TL

WOINVIIL

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

212

#0°L1 LE®€2 01061 34X} 000€ nny =2
€8°91 ot°ez 00281 L0°8 0062
09°91 18°22 00%L1 66°L 0082 Yo =3
6€°91 €5°22 00991 16°L 00L2
G191 gze2e 028s1 28°L 0092
16°s1 26°12 04061 YLL 0062 049/ I3 L'\
L9°6S1 19°12 oLezyt 99°L 0042
st 62°12 0TGeT 85°L 0o€z Yo 'l
G1°s1 66°02 09.L21 69°L 0022
68°%1 09°02 otozt oL 0012
19°%1 92202 oLzt €E°L 0002 39/ Wy
gE* N1 L8°61 09601 2oL 0061
€0°%1 8%9°61 0286 91°L 0081 Yo 'L
ZLoet LO°6T oT16 80°L 00L1
ov°el 59°81 o1#8 00°L 0091
90°¢1 0z°*sl otLL 16°9 0061 ‘N49/ VD v
oLezt zLeLt 0€0L €8°9 0041
ITALA 2z Lt 0G€9 GL*9 00€1 Yo ds
G6°11 89°91 0895 L9°9 0021
96°T1 119t 0105 85°9 0011
FASA 8y°G1 09¢% 06°9 0001 wd/v> 000°T6 T Wy
89°01 08°41 otLe Zv*9 006
12°0t1 G0°%1 GL0€ vE*Q 008 % 008°‘S a8
L6 12°€t 1T LT G2°9 00L
12°6 gzezt 5281 L1%9 009
2L°s8 PTeTT 112t 60°9 00s wdo/wa  (02%°8) “y
8z°*s 6L°6 909 00°9 00%
G0°8 80°8 ot 26°s 00¢ % 0S9°‘¢ 4 n
40°8 40°8 0 26°s 862
ot B o o o o . o o . " . o *
- Wp d-..»saf %“H.. n.“. H“.“H. ”“mo-.\.m.w-mmmuu Miloina | s e | VAR e Mo/ 9T2°T =Gu=""em
1 siseT 1 d °
31V1S 35NIu334 WONd NOILYWHOI T - s oH—o o 1 swvas  98°€8T ~9

*0000¢ 03 862 WOaJ PTTOS

dLVLIS IONIYIIIY

NILSONAL

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|and

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



213

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

988°9 -~ |9€G6%6 929202 61°2¢ 0v*6S 9¢91¢2 ST°L 000¢ iy =3,
96€°L - |(L%186 1eL202 66°1¢ 91°6¢S 12602 LASNA 006¢
6€6°L - [82LIOT 808202 oL®T1s 16°8¢S 80202 el°L 0082 Yo =33
826°8 - |0LegSOT %682 02 eve1s 69°8¢ 76961 ST°L ooLe
661°6 - (896801 866202 91°1s 8€°8S 8LL8T 81°L 0092
0%8°6 - |896211 810€e0¢ 88°0¢ 0ot1°8s 85081 gL 0062 49/ Ny
186°01 - (902911 290¢02 8s6°0g 0g°*Ls 2eell 62°L 0042
98e° 11 - |828611 880¢€ 02 82°0¢ 6%°LS 86591 8e°L 00¢e Yo @'
192°21 - |eenell 660€02 96°6% 91°LS 11:18 0G°*L 0022
122°€¢1 - |890L21 680¢g02 29°6% 18°9¢ 66061 €9°L 0012
6L2°%1 - |LL90ET |LS0€0Z |L2°6% |€v*9s |lzesT  |og°s | 0002 N "o
8HH°GT - |€TeHveET 866202 16°8% 20°9¢ g8esel 66°L 0061
eEHWL®9T - | TTI6LET 606202 26°8% 66°6S 62L21 12°8 0081 o d'L
€61°81 - | BIGIVT 98L202 21°8y T1°66 96811 [ Ad°] 00L1
228°61 - [#216v1 829202 oL®LY 66°%S 8e0T1Il ZL*8 0091
899°12 - | TIL8%1 199202 92°LY 20°%Hg .Hm.moﬂ 10°6 0061 449/ "
2LL®ee - | 8922sT 90220¢ 08°9% 6€E°ES 9¢£26 0e°*6 0041 4
661°9¢ - | 184941 296102 2€e°9y 69°24 2628 L6%6 00¢e1 Yo d's
L20%°62 - | 89€6ST 449102 18°6% 16°1s wiel 6L°6 0021
L9e®2¢ = | 968291 82¢ 102 62°S% G0°1¢ 8EE9 06°6 0011
19€°9¢ - | 66€991 686002 LL®YY 11°0¢ 6%¢€S 98°6 000T 049/ v Wy
6e2°1ln - | €18691 699002 (XA A4 g0° 6% SLEY 86°6 006
n2e®ly - | GICELT L9€£002 69°¢h 66°LY rA A4 €0°6 008 Yo ae
IH#1°6S - | 66699LT €e1002 2842 €8°9% 8LGC 22°*s8 0oL
065°69 - | 9w66LT | 086661 |[%9°2% | %9°gy | 4081 sz*L | 009
811°08 - | 282¢81 L16661 91°2% IS A8 4] 8211 0g°*9 006 g9/ vy
996°1CT1~ | 809981 2e6661 9Ly ot1°ey 8ES %6°¢ 00#
68t°8e1—- | 676681 666661 SS°1Yy 8G6°1y 6 01°¢ 00¢ Yo -
982°6¢e1- | 600061 000002 .6G6°1Y [T AR 0 60°¢ 862
e |, e | e | e | e | RS | AR L % oy 98T gy
4 VASRE 33| oM VLVIH AO¥IND 23u4 N a1 ) Bunivaa s g0t
JLVIS 3INIU3I3 WOUS NOILYWHOd T G- ¢ H=oH 2 L swvas 98 9

*,000€ 03 ,862 WoOxF DPTTOS

azo._”woq pue

:m_md :mmq 3ur3eTNOTE) J0J 9383S 90UIIdJIY

SVD OIWOLYNOW TvaaI

M

NILSONAL

¥00UD'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

214

§6°92 €5°9¢€ 07662 61°6 000¢ ny =24
22°92 22°9¢ 52062 6s1°6 0062
L8°62 06°GE ot18e G1°6 0082 Yo =21
06°62 LG*Ge G61LE G1°6 00L2
21°6e 22°s¢ 08292 s1°6 0092
eLene 98°ve $9€62 ST°6 0062 ‘#4972 $60°T Wy
1£°42 (X AX 13 06942 s1%6 0042
L8%€2 ot°*ve GEGEZ G1°6 00€2 % L¥OCT 'L
19°€2 69°¢c¢E 02922 G1°6 0022
©6°22 LZ%EE G0LT2 s1°6 0012
gne2e 28°2¢ 06,02 616 0002 ‘Nd9/°> VL9 Wy
68°12 Ge*2¢ 6L861 616 0061
ce* 12 9s°1¢E 09681 s1°6 0081 % 1¥6 aL
Loz ge*te 649081 61°6 00L1
80°02 8L°0€ 0eTLT G1°6 0091
9e°%61 L1°0¢ 61291 Gt°6 0061 ‘ad9/ v "Wy
9°81 €6°92 00911 G1°6 0091
€0°81 G2°92 06901 61°6 00€1 Yo d's
SE°LT 25°62 oLL6 G1°6 0021
L9°91 2L*y2 0988 G1°6 0011
96°61 LL°22 0189 G61°0T | 0001 ‘ado/wv> 000°TOT Wy
0e°*sl €6°02 0L0¢ Zte11 [ 006
89°41 oLe6T 0209 88°6 008 % 002°‘% e
H0°n1 w981 080¢ L6°8 00L
Zv°el 2teLt 0z22 TAL] 009
18°21 L9°61 0eEYT 19°L 00s wd9/ vy OOL ‘¢ -y
62°21 20° 41 00L 80°L 00 90%° T
* L] [ ] % dw
£8:5 (8851 | T §88 |9 ) ‘
‘v Mogn |, Mo | merwe | wegiogw | asroaws | minswa | mserma | w9/ 6SST =@uE "%
d VASYR@ 30| M V LVIH AouIN3 334 1 siee L P) .
3LVIS SONIUII3Y WOUS NOLLVWEOS T - “ Aol > ¢ sweo L0782 e

* 0000 03 ,90%T woaJ pPINbIT ‘,90%T 03 ,L%0T WoaJ III PTTOS
‘oL¥OT 03 ,T¥%6 WOXJ II DPITOS ‘,T%6 03 862 WOoaJ I PITOS

ALVLIS FONIHILAY
n WOINVHO

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



215

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

URANIUM

221°z - |wet62 »10%01  [06°GS 6%°19 %6191 €9°9 000€ ny =
28e*e - [0291¢ 692%01 TL°SS L2°19 0e191 69°9 0062
699°2 - |1s1%e sT1s%01 16°66 €0°19 s9%61 99°9 0082 Yo =21
L96°2 - |6999¢ €9LYOT 1e°6S 6L°09 86L%1 89°9 00L2
s62°e - |%026¢ 010601 01°66 €6°09 0oe 141 69°9 0092
Sh9°e - [(90LTI% 962601 06°%¢S 82°09 T9%€1 69°9 0062 ‘Nd9/ -9 Wy
1e0°y = |8LZYY 206601 L9°HS 00°09 26L21 69°9 00%2
699y - |2289% 87L60T1 [ A4 1 2L®6S [TATAS 89°9 00ge Yo d'L
906°% - |68£6% 566601 22°%S 4 Ad 11 12 AN L9°9 0022
60%°G = (18616 692901 86°€S T1°65 06401 79°9 0012
196°S = |LSG%S L6%90T [€L°€S 6L°86 L2101 19°9 0002 449/ 03 Wy
SLS*°9 =~ |H%9TLS $9L901 Ln°es (1 Ad°11 69%6 96°9 0061
862°L - [%8L6S 910L0T 12°¢s 0t1°8¢ 9188 6%°9 0081 Mo dL
220°8 - |S0%29 682L01 £6°26S eL®lLs 0LT8 Zn°9 00LT
L88°8 - [L9099 €96L0T %926 weelLs eeslL €e®9 0091
€98°6 - [S69L9 06801 wee2s %6°96 G069 22°9 0061 ‘Ad49/ 3 Wy
966°0T - |9¢eH0L g8l Tl 20°2¢ 16°9¢ 8829 11°9 00%T
0ye®21 - |00%eL eet1211 69°1¢ 90°9¢ €899 66°S 00€eT Yo ‘d's
%16°€1 - |[96€9L 08%21l1l SE°TS 66°66 060¢ L8°S 0021
6LLSST - |€T196L 608211 66°0¢ 80°GS 606Y SL®S 0011
9¢0°8T - (61628 682911 19°0¢ 96 °HS OEGE 69°6 0001 K49/ VD *Wy
#28°02 - |06LS8 897611 02°0¢ G6°€S 8LEE 86°6 006
8ee*He - (8068 €96ST11 8L°6% 0e®es £282 €6°S 008 Yo )]
1L8°82 - | 99%26 06eVTT 2€°6Y 96°2¢ oLee %6°g 00L
9e6°%e - | 90656 769911 s8°8% oL°1s LATA S 66°S 009
Zov®eh - | 18€66 188911 Le*8Y L9°0s 1611 99°¢g 00¢ ‘K497 -V wyy
622°%°96 ~ | 868201 CHOLTIT | G6°LY oL AdY 28s 2L®S 00%
. - [} . L) .
888-81 - | 17288t (BSELHY |Efery  [i4y (9T e | 988 * -
d ot o o o o o o - o o o -
Ao e e | ST | ST | Wl MR || €8S T @
A 1 SI86T 1 d
3LYLS IDNIYIAIY WONS NOILYWNOL Hed)™ $ HooH 2 : Swva LO*8ge i

*,000¢ 03 ,90%T woxJ PINDIT € ,90%T 03 ,L¥OT woay III DPTTOS
‘ol¥OT 03 ,T%6 WOaJ II PTIOS ‘,T¥6 O3 ,862 WoIJ I PITOS
.qxo._”woq pue .m&q :mmq BUT3BINOTB) JIO0J 9383S 90UIIIIIY

SYD OIWOLVNOW TVAdI

n

HAINVYN

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.

(7]
= 65°LT 69°92 00€L2 05°6 000¢ "y =%
4 62°L1 LE*92 05€92 05°6 0062 .
> L6°91 %0°92 00452 05°6 0082 Yo =%
3 %9°91 69°52 0592 05°6 0oLz
2 0€°91 €€°62 005€2 05°6 0092
3 »6°6T  |96°wz  |osszz  |0s*e  |00sz Ny Wy
S Ls°s1 L6°w2 00912 05°6 0092
z 0z°st L1*%2 05902 05°6 00€2 %o a1
= 0g°w1 GLe°€2 00461 05°6 0022
i1 ov w1 e 12 05991 0¢°0T |00T2
Y 2101 %8°02 oTvel §Z*01 |0002 A49/°TVD Wy
g 6L°ET 2€°02 0T%et L6°6 0061 »
a2 L ALA 6L°61 OevTl L9°%6 0081 Yo a1
< 60°€1 vZo61 0L%0T G€°6 00L1
2Lzt 89°81 0556 60°6 0091
ge*21 11°81 0598 wL°8 0061 “A49/ VD WV
G6°T1 2s°L1 008L €vesg 0041 .
611 06°91 0L69 21°s8 00€1 Yo ds
2111 9z°91 oL19 €8°L 0021
69°01 65°6T 0045 G6%L 0011 -
€2°01 68°91 0999 og°L 0001 WY 009°60T MWV
9L°6 IARLA 0H6€ G0°L 006 . )
626 TE°€ET 052¢ 68°9 008 Yo 089°¢ de
vL°8 ezt 0Ls2 0L°9 0oL
0z°8 8E°TT 0161 85°9 009
69°L 61°01 LITA S £Ev°9 00¢ W/ (002 ‘%) “Hv
€2°L 8L*8 029 €2°9 00% . .
20°L G0° L 1t 26°g 00€ °  06T°2
10°L 10°L 0 16°s 862
4 o P . “adD B . . . . . . . .
10| el e | AR | ST | Wi | ST L WO/ T =G
1 st 1 d
J1VIS 3ON3U3438 WO¥d NOILYWu0d T o)~ $ H—eH ? : S¥d - g6 +0s o
m ALYIS TONIUTITY
© m *,000€ 03 ,06T2 Wwoxy pPINbIT ¢ 06T2 03 ,862 WOIF PTTOS A WNIAVNVA
~N

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :©jeQ uoIEd|aNd



217

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

VANADIUM

s9n°T - | Ovg6T 0zs1Tt | o06°1¢ s2°LS 0,091 2°9 000¢ ny =

9z.L°1 - | 90622 698111 | 2ZL°1s #0°Lg 69451 L1°9 0062 L

620°z - | 20092 98T2TT | €S°1S 28°96 9cay T 01°9 0082 %o =7t

£6€°2 ~ |2L062 626211 | €€°1s 09°9¢ 62241 20°9 00L2

20L°Z - |e8912¢ 8L8211 |[#w1°1s 8€°95 829€1 86°¢ 0092 -

»g0°¢ - |282s€ 2€2ETT | €6°06 9194 2€0¢1 96°¢ 0052 W49/ YD HV

96%°¢ - | 86€8€ 06SETT | 2L°0¢ 06°6S 09421 06°¢ 0042

Lv6%¢ = | Lygly 1S6€1T | 06°0¢ $9°6¢ 14811 89°¢ 00€2 Yo L

T99°y - | 90Li%% H1ENTT | 12°0G 6£°5S 49211 98°¢ 0022

666°% - | 1908% 6L68T1T | %0°0¢ 21°66 6L90T 68°¢ 0012

229°S - | ssv1g SEY6TT | 6L°6% £9°%6 $6001 $8°¢ 0002 W49/ V2 Wy

80€°9 -~ | 16846 058611 | €5°6% £G°ng 0156 $8°¢ 0061 »

wL0°L -~ | OLZ8S 992021 | LZ%6% 22*4s %268 L8°s 0081 Y di

S€6°L - | 8ZL19 919021 | 86°8% 88°¢¢ 9c€8 68°¢ 00LT

§06°8 - | 20249 996021 | B9°EH 25°¢6 ovLL 16°¢ 0091 "

110°0T - {60289 #52121 | 8e°8y $1%€S 96TL %6°¢ 0051 M9/ T2 WY

#L2°1T - | 9122L 806121 | g0°8w €L°26 8569 L6°G 0041 )

S€L°2T - |GhiGL 6ELTZT | OL*Lw 82°2¢ 6566 00°9 001 Yo a3

9941 -~ | 6826L LEBTLT | HE*LY 08°1¢ LSES €0°%9 0021

1991 - | Sv828 #01221 | 96°9% 8z°1s weLY %0°%9 0011 -

168°81 - | 0€v98 ovzezzt GG°9% 0L°0¢ oG 1% €0°9 0001 A49/ 7TV WY

658°12 - | 21006 86€221 | €T°9% L0°0¢ 8YGE 00°9 006 ]

SL5°62 - | T19€6 169221 | 89°6Y 9€ * 6% 1662 56°¢ 008 Yo a8

GGE*0E ~ | 022L6 6€5221 | 12°s% 85* 8% 6S€2 88°¢ 00L

2eL°9¢ - | GEBOOT |st1922t |eL®ww 89 LY SLLT 0g°g 009

0L9°Gh — | 8LHYWOT | €69221 |€2°%% Z29°9% L611 8L°S 00¢ W49/ "V

€80°6G - | 621801 |sv 221 |eL°ew 2eo6h S19 68°¢ 004 .

Lyv*18 - |Z6LITT | 164221 | #G%¢ew 85°¢y 21 12°9 00¢ % aw

966°18 - | 968TIT |06L22T |GG°E" ss°¢h ) 22°9 862

Gty TR | M| R | R | iR | MR e | ™™ 08T G
o3 VASYMNIIN]|  oH U LVIH AOHINS 3294 L wee L 4 1 swydo . 49

31YLS IDONIYIITY WONS NOILYWHOS H=ed)™ ¢ S6 Om

*,000¢ 03 ,06T2 WOdJ PINDTT £,06T2 03
“nonmoq pue .wmq qmmq BUuT3BINOTR) I0F

0862 Woag PTTOS

938315 souaIaJoy

SVD JIWOLVNOW TvAdI

A

WOIQVNYA

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

218

€G°LY 00°2¢s €29¢T L6y 000¢€ wiy 0°8S =3
8E*LY €8°16 92621 L6%% 0062
g2°LY 99°15 62921 L6%% 0082 ¥ LS°9S2 =3y
LO%LY 8v°1s 2e611 L6%Y 00L2
06°94 62°16 9enTT L6°% 0092
2Lo9Y 60° 1S 6€601 L6°% 0062 nd9/ V3 wy
"G°94 68°0¢ 29901 L6°% 00%2
9€*9" 89°0¢ 5966 L6%% 00€2 Yo &l
L1°9% 99°05 8976 L6%y 0022
Loy |eE%e  |ies |esy  |ooos
LLoGY v ]
ss*sy  |eL°6w  |8s6L L6°%  |0061 44977102 Wy
ZE°SY 9% *69 T9%L L6°Y 0081 Yo a1
60°G% 81°6% 2969 L6°Y 00L1
284 88°8% 8999 L6%% 0091
8599 95°8y 1L66 L6°% 0061 ] .
Ogewn  |12°8y  |elws L6°% | 0091 #9773 nv
€0°0Y S8°LY LL6Y L6°% 00€T % 4
zLoey oLy 0894 L6%% 0021
0% 0Ly 986¢ L6°Y 0011
90°cy 95°9y L8YE L6%% 0001 I “120°S  *wy
oLezy 20°94 0662 L6°Y 006
zZE*Zy €En°GY €692 L6%Y 008 v, ¥0°S9T a8
26°TY LLoYy 9661 L6°% ooL
05°1Y 00° 4y 0061 L6°Y 009
ot Y ot°ey €001 L6°Y 00g j .
€L°0% - |66°T% |90g L6°y | 00w hd9/7V3 6%S e
£6°0% 96°0% 6 L6°Y 00¢ Yo  S°T9T -
€5°0% €6°0% ) L6°Y 862
4 o 840 /- g0/ § . . . e . . ¢ -
o | [ | e | amen ey e T e
31V1S 3ONI¥IITY WO¥S NOILYWNOS q:.a«rsa- o oH—oH o 1 SWY¥9 0og 1eT “j9

*,000€ 03 862 WOXJ 8D OTWOIVUON TE3PI

JIVLS FONTHIJIH
aX NONIX

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



219

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

YTTERBIUM

90°%¢ 68°2s 06€96 91°g 000¢ ny =
Tv°ee 19°26 0,856 21°s 0062 . sy
2L%2¢ 67°2¢ 09€56 80°g 0082 °
00°2¢ 1e°25 09846 s0°g 00L2
zze1e 2125 05€96 €0°g 0092 - :
8€°0¢ 26°16 068¢5 10°¢ 0062 49/7%0 "V
05°62 2Le1s 0GEES 00°g 0042 N
€5°82 05°1g 05826 66°% 00€2 Yo a1
69°L2 eZ°1s 05€25 864 00z2
9€°92 50° 16 068716 864 0012 - :
€1°62 18°Cg 09€T15 L6%% 0002 A3/ (0og) Hv
6L°€E2 §6°0g 09805 L6°% 0061 . , .
1€°22 ©9°62 002¢1 05°L 0081 ° TLO‘T
88°12 02°62 06nZ1 0s°L 00LIT
w912 sL*82 00411 0s°L 0091 ;
L6°02 L2*82 06601 0g°L 0061 W49/ Hv
L9°02 sLe*L2 00201 0s°L 0041 .
€6°61 61°L2 0646 05°L 00€1 Yo a3
ne*61 65°92 00.8 0s*L 0021
2L°81 96°62 0561 0s°L 0011 . N
wze 8l w622 00L" oveL 0001 MY ooTeLS v
9LeLT L1022 oL6E 0z°L 006 . 48
92°L1 €EE°TZ 092¢ 00°L 008 ° 008°‘T
9191 19°02 0Ls2 08°9 0oL
22°91 8€°61 0061 09°9 009
69°6T  [6T°8T  |0g2T ow*9 |00g W/ (00z¢2) MY
¢MHM~ aw”ﬂ 029 om“o 004 *  160°T .
§3-ét  [d6-&t |&T 80:8 |88%

ST (Wil Il - el 0 M . T R R -

o A 1 E1% 4 1 d
I1VIS 3ONIuII38 WOuI NOILYWNOI T =)~ o M b t S 90°gLT *°

°0000¢ 03 ,008T WOXJ 88D OTWOIBUON TBIPI ,008T 03 LLE60T WOxJ
PINbTT €,L60T 03 ,TLOT WOXJ II PTTOS ‘,TLOT O3 862 WO I PTTOS

dLVLIS JONTYIITY

ax

NOTSHEALLE

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ UoIEd|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

220

YTTERBIUM

o 0 0 9€°8Yy 68°2¢ 98%¢e1 91°g 000€ ny =2
o] 0] o] 0z°8y L19°2s €621 21°g 0062
o o 0 90°84% 6%°25 €021 80°c  |0082 Yo =1
0 0 0 68°LY 1€°2s 95611 G0°g ooLe
o} o o ZLoLy 2tees SHTIT €0°g 0092
o o o} HGoLY 26°16S 06607 10°g 0062 u49/-¥3 Wy
o] o} 0 LE®LY ZLe1s 69501 00°s 0092
0] 0 o 8I°LY 05°1s 0566 66°Y 00€2 Yo a1
0 o 0 66°9% 8Z°1§ 1596 86°% 0022
0 o 0 6L°9Y G0°1G €668 86°% 0012
0 o 0 65°9% 18°06 9648 L6%% 0002 49/ Wy
0 o) o) LE®9Y 65°06 8561 L6%Y 0061
100* - |6 191LE 21°9% 82°06 19%L L6°% 0081 Yo L
v92* - |ss02 SIYLE 16°GY 00°0g 6969 L6%% 00LY
996 - [gH1v 899L¢€ 99°G4 0L*6Y 89499 L6%% 0091
116° - 9629 126LE oneGy 8E°6Y 1,66 L6%% 0061 ‘N49/°V2 Wy
90¢°T - |89¢8 9L18€ £1°GY "0°6% LS L6°%% 0041
G9L°1 - |eo0s0T LZh8E 58°4y L9°8Y LLEY L6%Y 00€T do s
90€°2 - |w9921 0898¢ GO Hh L2°8y 08vy L6 0021
6%6°2 = | w9891 NEGBE 22°hh n8oLY H86€ L6°% 0011
wLle - [L92LT L89TY 88°¢h 9c LY L8%¢€ L6°%Y 0001 W49/ 7TV LY
88L°% - |[LIL6T 02614 5%y 98°9% 0662 L6°Y 006
290°9 - |e68122 €ETZY S1°ch 92°9% £6%2 L6°%Y 008 Yo e
2tLeL - |ooLwe 9Ze2h nLoZN 65°6Y 9661 L6%% 00L
616°6 - |0€2Le 0062% €E*2h €8 Hy 0051 L6%Y 009
120°€1 - |88L62 €£592% 26°1h 26°¢h €001 L6°h 00g W49/ “Wv
169°LT -~ |BLEZE 98L2Y TR 18°2y 906 L6%Y 004 " -
oN. - Q [ ] [ ] L ]
889+85 - | 99828 [ 838%y |&tely  (EEly | i&en | 988
d ot o o o o o o . » -
¥oeon [, MUY | MR | REIDET | MO | s TR | AR L Y W/ TEPCT =G
od VAOUMNI 33¥4|  H V LVIH Ao¥aN3 334 1 sieez L d s
JLVLS IONIYIIIY WO¥S NOILYWNOS ~.§r¥l|obl ¢ H—H 2 L swvad ¥0 nhH "o

*,000¢ 03 ,008T woaJ s8p OFWO3BUOW T8dPI ¢ ,008T 03 ,L60T woxy
pPINbII €oL60T 03 ,TLOT woag II PTTOS ‘,TLOT 03 862 WoaJ I PTTOS
13301807 pue ?av ‘Juv SurreTnoTed 203 2383S SdULILFLY

SVD OIWOLVNOW TVIAI

ax

WNIGYHILA

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



221

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

YTTRIUM

. . iy =%
rXAd ¢ 81°62 088€2 00°g 000€
96°02 16°82 080€2 00°g 0062 Yo =3
89°0¢ £9°8¢ 0822¢e 00°8 008¢
6€°02 ve° 82 08412 00°g ooLz
60°02 %0°82 08902 00°g 0092 ] W
LL*6T |zi°Lz | o0seeT | 00°s | 00gZ 449/ v
GH°61 oneLe 08061 00°g 0042 Yo a1
26t 90°.L2 08281 00°g 00€e
9L°81 0L°92 08¥LY 00°8g 0022
6€°81 €€°92 08991 00°g 0012 .
00°81 [%6°6Z |088ST |00°8 | 0002 #49/°I12 b
09°L1 €5°62 08061 00°8 0061 Yo a'L
L1°LY o1°se 0gzu1 00°8 0081
18°91 se*ee 61%6 EveL 00L1
87°91 06°12 1898 €€°L 0091 . .
E1°9T  |e€w°12  |€s6L €2°L | 0061 w2/ "
8L°G1 v6°02 GE2L €1°L 00%1 % d's
6€°G1 19°02 L259 €0°L 00€1
10°61 98°61 6286 26°9 0021
65°91 9Z°61 nts 28°9 0011 . s
A49/ TV WV
ST°n1 19°81 oY L9 0007 (0006 )
69°€1 16°L1 86LE 29°9 006 Yo e
2zeet v1°LT 1e 25°9 008 (0os‘c)
wnn- L2°91 692 %°9 wwh
22t 62°61 6581 1€°9 9 )
69°TT  [ST*wT  |e€2t 1z°9 | 00g e & S
nZ°11 8L21 L19 11°9 00% Yo an
10°11 %0°11 1t 10°9 00¢ (eLLT)
00°11 00° 11 0 10°9 862
d . o 001 , ‘M40 /D , “Ad9/° VD i;u.“..muu.ﬂ.u.iu .-_.w uw.wﬂ.uiu L >..>.._w ﬂ.....ow..vo\»ﬁw. ,u«?—“wiﬂ ‘M49/-Vd =Gn=""5H)
VAONINIINE|  oH VLVIH AouaN3 33ud 1L sisez 1 d -
~=.=«r|- o8 oH —oH o) I3 SWY¥9 . 49
31viS muzmmmwx WO¥d NOILYWNOS el 26°88

*0000g 03 ,CLLT woaJ PINDIT ¢ ,¢LLT 03 ,862 WOIF DPTTOS

ALVLS FONIUIATY

X

WNIYLLX

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoIEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

222

GL6* - |26€€l Z10€6 9L°0¢ 2L°sS 26841 65°9 000€ ey =g
602°T - | 25091 £9TEH 65°06 05°65 IR T4 A 6€°9 0062 R
29v°1T - | Zwist HEEED 19°06 L2°66 919€T 0Z°9 0082 Yo =7
2eL°T - | LOwT2 925€6 92°06 G0°¢g #00€1 20°9 00L2
€20°2 - | 9L0%2 0£LEG 90°0¢ £8°46 otvet 98°¢ 0092
geg*e - | 15192 165€6 L8°6% 09° 46 1e€811 1L°s 0052 N49/ 7102 v
289°2 - | 69962 LBIY6 89°6% LE*HS L9211 85°¢ 0042
¥g0°¢ - | 0g12¢€ HEIN6 69°%6% 196 91401 LY°s 00€¢ Yo L
29n°e = | 268%¢€ 269906 82°6% 06°€G 2L101 g€°s 0022
116°€ - | 986LE 856%6 LO%6% 69°€S 8€£96 0g°g 0012
904°y = | T€c0Y 1€266 ng°8y bEES 1116  TAL 0002 %49/ 14
966°% - | 680¢Y 01556 09°84 21°¢s 0658 61°¢ 0061 i
896°6 = | 29agw #6166 9€°8y ¥8°2¢ %108 G1°¢ 0081 Yo a1
€L2°9 - | 0088Y 0%100T | t1°8% s5°26 6561 €1°s 00L1
8L0°L - |2281s 99€00T | v8°Ly vZe2s LY0L 21°g 0091
€66°L - | 29846 286001 | 9gLy 16°16 G£S9 21°s 0061 A49/-1Vd Wy
2n0°6 =~ | 02616 88L00T | 9z°L% 95°1g €209 €1°¢ 0041 .
662°01 - | 56609 €8600T | #6°9% LT°1S 01ss y1°6 00€ 1 Yo ds
2L9°TT - | 6809 SYTTOT | 09°94 9L°0g 664 LTS 0021
BHECET - | 6LTLY vELTOT | gZ2°9% 1£°0g LYY 0z°s 00T1T -
29¢°6T - | 8820L 889101 | 98°gy 18°6% €56€ TAT 0001 W49/ hid
828°LT - |21vel LZYTOT | 9vegy 9Z° 6% G2Ye 1€°s 006 .
916°02 - | 8559L 06LT0T | 20°G¥ €9°8% 1682 6€°S 008 Yo a8
888°%2 - | 11L6L 2SHTOT [ o9 06°LYy Ln€2 6%°s 00L
261°0¢ - | 28828 2E6TOT [ 90°9y y0° LY 16L1 59°g 009
619°LE - | 09098 G86T0T | LG%EY 00°9% 812t €8°6 00g “#49/°7¥2 v
69L°8% - | 25¢68 800201 | t1°c¥ L9 vy 629 %0°9 004 an
LYe*LY - | 6£v26 000201 | 88°2% 16°2% 181 81°9 00¢ Yo
%08°L9 - | L6426 000201 | L8°2% 18°2% 0 81°9 862
@ o 40 /7v> “AdO/ WD Ad0 /0303 | ‘Ado /o3 WD ‘Ad0 /D | Md0 /930 WD Yo ‘Ad9/VD er =CHE"%0n)
2 901 f ) NOLLONNS AdO¥INI ANBLNOD LV3H | ALIOVAVO uvaH Lo mo 6¢9°T
bd VARG 3| N V AVIH Aouana 2avs w :as... e uu R P ~o
I1VIS 3ON3¥334 WO¥4 NOILYWHO0d e - ° 26°88

°e000¢ 03 ,cLLT woxF pPINbIT ¢ cLLT 03 ,862 WOXJ PTTOS

2dy°T807 pue .mnq .w:q BUT4RINOTE) JO0J 9383S 8OUSIIIOY

SVD OIWOLYNOW Tvadl

X

NOTYLLX

¥00U2'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoied|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



223

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

90°6¢ 26°6% 2094 L6y 000¢€ ny =2
1L SL*6Y 90T 4% L6°Y 0062 .
10°%¢€ 85°6% 609¢€% L6°Y 0082 Yo =
HYy*EE ov°*6Y Zliey L6%Y 00L2
t4:284> 12°6% s192% L6%Y 0092
greze 20°6% 8tIZY L6°% 0062 49/ v
LY°1e 18°8% 2291y L6°Y 0042
ZL°0¢ 09°8% G211y L6%Y 00€2 Yo L
26°62 8c*8Yy 8290% L6°% 0022
%0°62 g1°8Y 1€T0% L6%Y 0012
01°82 16°LY HE€96€ L6y 0002 ‘ad9/ V3 Wy
90°L2 G9° LY 8ET6¢€ L6y 0061
26°62 8E*LY 798¢ L6y 0081 Yo L
L9°%2 oteLYy "418¢€ L6°% 00LY
82°€2 08°9% LY9LE L6y 0091
2Lete 8h°9y 0STLE L6°% 0067 49/ Wy
96°61 H1°9Y 9599¢ L6°% 0041
96°LT LL*GY LST9€ L6y 00€1 %o s
99°s1 LE®GY 0996¢ L6°Y 0021
oL*%T Zv°1e 00%L 06°L 00T1
90°41 1L°02 0599 0s°L 0001 YW .0g9g€.2 “wy
LEET 26°61 0066 0s°L 006
09°21 €0°61 0515 0s°L 008 % eT8T‘T e
SL°TT €0°81 004y 0s°*L 00L
8T°11 791 0%61 6L°9 009
99°0T 0Z°€1 oLzt 66°9 00s W/ eggy T "y
61°01 9L°TT 0€9 1€°9 00% .
96°6 66°6 19 L0°9 00¢€ Yo L°269 dan
G6°6 66°6 0 L0°9 862
¢« o FYLYRLE M40/ Nd9 /03D | ‘Md9/ 930/ WD ‘M40 /1D ‘AdO /03Y° WO Yo ‘Nd9/ VI ¢ =CnE ")
1 901 o | v avan o >8H=.u ».Mﬁuou:w: ALV 1YW s 6%¢°T
31V4S FONIAUISIY WONS NOILYWAOS { H—ed)™ $ oH—ol 2 . s 8e°s9 i

*,000¢ 03 ,T8TT woay

88D OTWO3BUOW TBIPI ‘,IBTT

03 ,L°269 WOxJ PINDIT €,.°269 03 ,862 WOIJ PTIOS

dLVLS JONTUAIAY
uz

ONIZ

¥00U2"8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :BjeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



ADVANCES IN CHEMISTRY SERIES

224

0 0 ) SHoGh 26°6% €29ET L6°% 000¢ my =%
0 0 0 Og*sy SL°6Y 92621 L6°Y 0062 s
) o 0 st°sy |8se6% |62zvel  |L6°% | 008z Yo =t
0 0 0 66°9% on*6Y Ze611 L6%Y 0012
0 0 0 Z8°%4% 12°6% 9ENTT L6°Y 0092
0 ) ) G4y 20°6% | 6€60T1 L6°% 0062 49/ v
0 o 0 99°4y 18°8% 29401 L6%Y 00%2 .
) 0 0 829w 09°8% 5966 L6%Y 00€2 Yo at
0 0 0 60°4% 8E°8Y 8996 L6%Y 0022
o 0 0 68°€Y ST°8% 2568 L6%Y 0012
o] 0 0 69°¢cy 16°L% 111} L6%% 0002 49/ v
0 0 0 LY*EY S9°LYy 8664 L6%Y 0061
o o 0 TAIR gE*LY 1942 L6%Y 0081 Yo L
0 0 0 10%€% otT°LYy 9969 L6°Y 00LT
0 0 0 9L*2h 08°9% 8949 L6%Y 0091
0 0 0 05°2% 89 °9% 166 L6%Y 0061 “%49/VD MV
0 ) 0 €z%2w 919y LS L6%Y 0041
0 0 o G6°TH LLoGY LLEY L6°y 00€1 %o 3
0 0 0 n9°1ly LE®GY 08%% L6%% 0021
GLE®* - |ze8l YoLLZ Ze°1y %64y "86€ 16°Y 00Tt
2€6° - |L9z% L1082 86°0% 9nouy L8YE L6y 0001 N9/ VI "W
S19°T - |z699 0L282 29°0% 96°EY 0662 L6%Y 006
LLv*2 - |L9o6 €2682 9209 SE°EN €692 L6%Y 008 Yo a8
$65°€ - |[v1g1T 94282 98°6€ 69°2% 9661 L6%Y 00L
Z81°s - |szewtl 0%L0€ EV°6E €6°1Y 0061 16%Y 009
ZeveL - |eoolt €160€ 20°6¢ 20° 1Y €00T L6°%Y 006 N49/°VD v
918°0T - |96L61 9601¢€ G9°8¢ 16°6¢ 906 L6%Y 00% .
889°91 - |1£922 8LITE Ghe8e gnege |6 L6°%  |oo¢ b o
L29°91 - (28922 08TTE S°8E She8E 0 L6°Y 862
. . . . P o . . . . . o L1 114
._x ._3._ , (YLY 4«“! ._“..“vo“.““. ”mmmu !w\;wcun\.wu ;%n%ow.m«uuz Ruﬁﬂu u!..xo Nd9 /¥ HQ#-H nﬁ:l oH)
od VASNRG 3344 1 sisez L 4
3LVLS IDNIFYIIIY WO NOILYWNOd Hed™ o Mo > ! e 8€°S9 ”

*0000€ 03 ,T8TT woaJ 88P OTWO3BUON T8OPI ‘,T8TT
03 ,L°269 woaJ pynbIT ‘. L°269 03 0862 WOIJ PTTOS
10507807 pue “Igv «Juv BuT4BTNOTE) J0J 9983S 9oUBILJAY uz ONIZ

SYD OIWOLYNOW TvadI

¥00UD'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :©jed uoIed|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



225

THERMODYNAMIC PROPERTIES OF THE ELEMENTS

62°0Z |sL°8Z |00wsZ |00°8 | 000€ iy = %
00°0z |8v°8z |009vz [00°s | 0062
oL*6T |o0z*sz |o0osez [00°s | 0082 Yo =3

o¥°61 16°L2 000€2 00°8 ooLe

L0°61 09°L2 oogcez 00°g 0092

€L°81 62°L2 00912 00°8 0062 ‘N49/ -1V Wy
8e°81 96°92 00902 00°8 00#2
20°81 29°92 00861 00°8 00€ee Yo d'L

99°L1 L2°92 00061 00°8 0022

L TAFA 20°%2 0zzyl [X44°] 001¢

26°91 29°¢e2 00%€Tl LO*8 0002 ‘N49/ VD Wy
85°91 12°ez 00921 16°L 0061
€2°91 6L°22 \14:24¢ sLeL 0081 Yo 'L

68°61 secee 05011 6s°L 00LT

Ly°st 06°12 00€01 €9l 0091

G0°G1 Zvete 0966 LzeL 0061 440/ 0%0°T .
29°n1 €6°02 0%88 11°L 0041
4L A¢ 1902 (22¢] 6°9 00€1 Yo S A0 d's
99°¢1 98°61 0s9L 6L°9 0021
AL 82°81 089S 10°8 00T
MOQN.H Nmoh,— OOQQ OF.F Ogﬁ ‘A49/ VD 80« >zq
g1°2t 1L°91 738 9s°L 006 6l
29°11 98°61 08€€ nee L 008 Yo 059 ‘¥ 8
LO°T1 L1891 0992 1L 00L
€6°01 6L°€ET 0961 88°9 009
boral | T151 | Oee’ | etes [oow | ™™ (000%%)  we
0€°6 mwuo 1t Mmuw mmw Yo s212 an
62°6 62°6 0

‘n Mooy [, MO [ mosve | miplosgiw | mioeawD | KOS | AR | e wio/WI CTST =G "%

bd VARG 33¥3| H V LVIH AOUIN3 3394 1 sieez L d penLvaaL
J1V1S IDNIUIITY WO¥S NOILYWNOS { H=ed)™ o H—oH o L swvad ez’ Hm 9

*,000¢ 03 ,G2T2 Woxg PINDTT ,G2T2 03 S¥IT dLVIS JONITUAITH
woaJ II PTTOS ‘,CPIT 03 862 WOxy I PTTOS Jaz WNINOOYIZ

¥00UD'8T00-9S6T-84/T20T 0T :10p | 9G6T ‘T Afenuer :©jed uoIed|gNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



(7]
w 809°¢ - |0vG6% 0€06€ET  [99°2s 85°86 0€%81T SLeL 000€ iy -
& 856°¢ - |vzses 0906€T |9w2°2s 2€°8S 099L1 89°L 0062
- 2e€*y - |0166S 0606€T [20°2¢ G0°gg 06891 19°L 0082 Yo =3
p weL*y - |16%86 O%T6€T |18°16 8L°LS 04191 s6°L 0022
a 991°S =~ (99919 08T6€T |8S°TS 6%°LS 08€sT gveL 0092
3 SE9°G =~ |G9v¥9 0%26€T |SE°TS 0zZ°LS 09941 L 0062 %d9/7¥2 Wy
5 T91°9 = |490L9 00€6€T [TTI°TS 06°95 006€1T weSL 0042
z €69°9 - |6E40OL OLEGET |[L8°0¢ 65°96 OLTET L2eL 00€2 Yo _
£ 962°L - |OgwEL  |OGv6ET | 29°06 L2°96 05H21 0z°L 0022
2 6S6°L - |8Lw9L 0TSEwT |9€°0G 96°66 0eLTT €1°L 0012
g 90L°8 =~ |0896L 029¢%T |80°0¢ 65°66 0z011 G0* L 0002 %49/ Wy
g €es°6 - |2sses 0zZLEWT | 08°6Y £2°66 02€0T 96°9 0061
2 15%°0T - |€8098 608€EYT | 26°6% 98°%6 6296 L8°9 0081 Yo a1
< 6L%°T11 - | w6268 868E¥T | 12°6% Lho9g 8%68 9L°9 00L1
LE9*2T - | 12426 LL6ENT | 68°8% 90°4¢ LL28 99°9 0091
0S6°€T - |2nL56 LSOYYT | 96°8Y €9°€S LI9L %69 0061 A4/ Wy
0s%°ST - | %9686 821ow1 | 22°8% 61°€S 8969 €9°9 0041
€8T°LT - [ 102Z0T | T16T9%T |#w8°L% L2 1€€9 2€°9 00€T Yo ds
€02°6T - | vevG0T | %52991 | 9%°Ly 12°25 %0LS £2°9 0021
€66°1Z - | 9L980T | SO%G»T |SO0°L¥ 19°15 5805 91°9 0011
Zev*ve - 21021t |2Z8SSHT | 29°9% 60°15 LY 21°9 0001 Ad9/ T Wy
610°82 - |LLESTT |%ELSHT | 9T1°9% 2906 658€ €1°9 006
9vwe2e - | 66L8TT |€98S%T |L9°Gw 2Lo6Y £v2e 0z2°9 008 Yo a8
0%1°8¢ - | 161221 | 896G%T |w1°GH 88°8% 8192 2€°9 00L
2EL°GY - | €9662T | 6T09%T | 19°9y 06°LY 6L61 9499 009
LLE®9S - | TL682T | 9%0949T | 90°4v L9 92¢€1 65°9 006 ‘449773 g
8EE°2L - [ 9BEZET | %€09%T | L6°Ew €2°Gy %99 19°9 004
2€6°86 - | Z6LSET | T009%T | ze®ew 9y 2t 8E°9 00¢ Yo dw
L85°66 - | €586€T | 000991 | Ze*ew zZeoey 0 LE®9 862
4 o ‘ndo . .. . , . . . . . . . :
¥ | qsa\u“.“-: u.”.w\p <.H. i :»ﬁ.wﬂ% > :.w_.mwoﬁam.. Rw«.._«#ue»%. e W9/ 629°T ="
[ 3IVIS INIU3434 NOuS NOILYWE03 T3 s oH—oH o 1 swvao aj9

226

*,000¢ 03 ,G2TZ WOIJ PYNDTT ¢,G2T2 03 CVIT WOIJ
II PTTOS ‘,C¥IT 03 862 WOI I DPTTOS
pue ‘Jav ‘v BuremmoTed 07 9383S edULIRgeY

21dy° 8071

SYD DIWOLVNOW TVadI

a2z

WNINOJYIZ

¥00UD'8T00-9S6T-80/T20T 0T :10p | 9G6T ‘T Afenuer :8jeQ uoiEd|aNd

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



Publication Date: January 1, 1956 | doi: 10.1021/ba-1956-0018.ch005

Bibliography

(1) Adams, G. B., Johnston, H. L., Kerr, E. C., J. Am. Chem. Soc. 74, 4784 (1952).
(2) Adenstedt, H. K., Trans. Am. Soc. Metals 44, 949 (1952).
(3) Adenstedt, H. K., Pequignot, J. R., Raymer, J. M., Ibid., 44, 990 (1952).
(4) Ahmann, D. H., Iowa State College J. Sci. 27, 120 (1953).
(5) Albertson, W., Phys. Rev. 52, 644 (1937).
(6) Altshuller, A. P., J. Chem. Phys. 22, 1947 (1954).
(7) Anderson, C. T., J. Am. Chem. Soc. 52, 2296 (1930).
(8) Ibid., p. 2301.
(9) Ibdd., p. 2712.
(10) Ibid., p. 2720.
(11) Ibid., 58, 564 (1936).
(12) Ibid., 59, 488 (1937).
(13) Ibid., p. 1036.
(14) Anderson, J. 8., J. Chem. Soc. 1943, 141.
(15) Armstrong, G. T., J. Research Natl. Bur. Standards 53, 263 (1954).
(16) Armstrong, L. D., Grayson-Smith, H., Can. J. Research 27A, 9 (1949).
(17) Ibid., 28A, 51 (1950).
(18) Aston, J. G., Moessen, G. W., J. Chem. Phys. 21, 948 (1953).
(19) Bacher, R. F., Goudsmit, S., “Atomic Energy States,”” McGraw-Hill, New York, 1932.
(20) Barrow, R. F., Dodsworth, P. G., Downie, A. R., Jeffries, E. A. N. S., Pugh, A. C. P,,
Smith, F. J., Swinstead, J. M., Trans. Faraday Soc. 51, 1354 (1955).
(21) Barrow, R. F., Rowlinson, H. C., Proc. Roy. Soc. (London) A224, 374 (1954).
(22) Baughan, E. C., Quart. Revs. (London) 7, 103 (1953).
(23) Baur, E., Brunner, R., Helv. Chim. Acta 17, 958 (1934).
(24) Beale, A. F., private communication, Research Dept., Dowell, Inc., Tulsa, Okla.
(25) Beale, A. F., Univ. Microfilms, Publ. No. 5009, 70 pp.; Dissertation Abstr. 13, 295
(1953).
(26) Beamer, W. H., Maxwell, C. R., J. Chem. Phys. 17, 1293 (1949).
(27) Blocher, J. M., Campbell, I. E., J. Am. Chem. Soc. 71, 4040 (1949).
(28) Bloom, D. S., Putnam, J. W., Grant, N. J., J. Metals 4, Trans. 626 (1952).
(29) Booth, G. L., Hoare, F. E., Murphy, B. T., Proc. Phys. Soc. (London) 68B, 830-2 (1955).
(30) Borelius, G., Paulson, K. A., Arkiv. Mat., Astron. Fysik A33, No. 7, 16 pp. (1946).
(31) Braune, H., Moller, O., Z. Naturforsch. 9a, 210 (1954).
(32) Braune, H., Peter, S., Neveling, U., Ibid., 6a, 32 (1951).
(33) Brewer, L., private communication, Dept. of Chemistry, University of California,
Berkeley, Calif.
(34) Brewer, L., quoted in article by Fickett, W., Cowan, R. D., J. Chem. Phys. 23, 1349
(1955).
(35) Brewer, L., Paper 3, National Nuclear Energy Series IV-19B, L. L. Quill, ed., McGraw-
Hill, New York, 1950.
(36) Brewer, L., Bromley, L. A., Gilles, P. W., Lofgren, N. F., Ibid., Paper 6, Appendix 4.
(37) Brewer, L., Kane, J. S., J. Phys. Chem. 59, 105 (1955).
(38) Brewer, L., Porter, R. F., J. Chem. Phys. 21, 2012 (1953).
(39) Brewer, L., Searcy, A. W., J. Am. Chem. Soc. 73, 5308 (1951).
(40) Brix, P., Z. Physik 126, 431 (1949).
(41) Brix, P., Herzberg, G., Can. J. Phys. 32, 110 (1954).
(42) Bronson, H. L., MacHattie, L. F., Can. J. Research 16A, 177 (1938).
(43) Brooks, L. 8., J. Am. Chem. Soc. 74, 227 (1952).
(44) Ibid., 77, 3211 (1955).
(45) Brown,A Zemansky, M. W., Boorse, H. A., Proc. NBS Semiceniennial Sy Low-
Temp. Phys Natl. Bur. Siandards 519, 99—101 (1952); Phys. Rev. 92, 52(1953)
(46) Burns, J. F., J. Chem. Phys. 23, 1347 (1955).
(47) Busey, R. H., Giauque, W. F, J. Am. Chem. Soc. 74, 3157 (1952).
(48) Ibid., 75, 806 (1953).

227

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



Publication Date: January 1, 1956 | doi: 10.1021/ba-1956-0018.ch005

228 ADVANCES IN CHEMISTRY SERIES

(49) Buzzard, R. W, Liss, R. B., Fickle, D. P., J. Research Natl. Bur. Standards 50, 209
(1953).
(50) Cady, G. H., Hildebrand, J. H., J. Am. Chem. Soc. 52, 3839 (1930).
(51) Carpenter, L. G., Mair, W. N., Proc. Phys. Soc. (London) 64B, 57 (1951).
(52) Centnerszwer, M., Z. physik. Chem. 85, 99 (1913).
(53) Chiotti, P., J. Electrochem. Soc. 101, 567 (1954).
(54) Chiotti, P., U. S. Atomic Energy Comm. A.E.C.D.-3072, June 5, 1950.
(55) Chupka, W. A., Inghram, M. G., J. Phys. Chem. 59, 100 (1955).
(56) Chupka, W. A., Inghram, M. G., Mem. soc. roy. sci. Liége 15, 373 (1955).
(57) Clark, A. M., Din, F., Robb, J., Michels, A., Wassenaar, T., Zwietering, T., Physica 17,
876 (1951).
(58) Clement, J. R., Quinnell, E. H., Phys. Rev. 92, 258 (1953 .
(59) Clusius, K., Z. physik. Chem. 4B, 1 (1929).
(60) Ibid., 31B, 459 (1936).
(61) Clusius, K., Frank, A., Z. Elektrochem. 49, 308 (1943).
(62) Clusius, K., Losa, C. G., Z. Naturforsch. 10A, 939 (1955).
(63) Clusius, K., Konnertz, F., Ibid., 4a, 117 (1949).
(64) Clusius, K., Kruis, A., Konnertz, F., Ann. Physik 33, 642 (1938).
(65) Clusius, K., Riccoboni, L., Z. physik. Chem. B38, 81 (1937).
(66) Clusius, K., Schachinger, L., Z. angew. Phys. 4, 442 (1952).
(67) Clusius, K., Schachinger, L., Z. Naturforsch. 2a, 90 (1947).
(68) Ibid., 7a, 185 (1952).
(69) Clusius, K., Stern, H., Z. angew. Phys. 6, 194 (1954).
(70) Clusius, K., Vaughen, J. V., J. Am. Chem. Soc. 52, 4686 (1930).
(71) Clusius, K., Wiegand, K., Z. physik. Chem. B42, 111 (1939).
(72) Coleman, F. F., Egerton, A., Trans. Roy. Soc. (London) 234A, 177 (1935).
(73) Coughlin, J. P., U. S. Bur. Mines, Bull. 542, 21 (1954).
(74) Coughlin, J. P, King, E. G., J. Am. Chem. Soc. 72, 2262 (1950).
(75) Craig, R. 8., Krier, C. A., Coffer, L. W., Bates, E. A., Wallace, W. E., Ibid., 76, 238
(1954); (rev. according to private communication from W.E. Wallace, July 8, 1955).
(76) Cristescu, S., Simon, F., Z. physik. Chem. 16B, 143 (1932).
(77) Cueilleron, J., Ann. chim. 19, 459 (1944).
(78) Daane, A. H., U. S. Atomic Energy Commission A.E.C.D.-3209, Dec. 14, 1950.
(79) Dahl, A. I, Cleaves, H. E., J. Research Natl. Bur. Standards 43, 513 (1949).
(80) Dancy, T. E., J. Iron Steel Inst. (London) 167, 160 (1951).
(81) Darken, L. 8., Smith, R. P., Ind. Eng. Chem. 43, 1815 (1951).
(82) Dauphinee, T. M., Martin, D. L., Preston-Thomas, H., Proc. Roy. Soc. (London) 233A,
214 (1955).
(83) DeSorbo, W., Acta Met. 1, 503 (1953).
(84) DeSorbo, W., J. Chem. Phys. 21, 1144 (1953).
(85) DeSorbo, W., Tyler, W. W., Ibid., 21, 1660 (1953).
(86) Doolan, J. J., Partington, J. R., Trans. Faraday Soc. 20, 342 (1929).
(87) Douglas, A. E., J. Phys. Chem. 59, 109 (1955).
(88) Dovglas, P. E., Proc. Phys. Soc. (London) 67, 783 (1954).
(89) Dc()uglas, T. B., Ball, A. F., Ginnings, D. C., J. Research Natl. Bur. Standards 46, 334
1951).
(90) Douglas, T. B., Dever, J. L., J. Am. Chem. Soc. 76, 4824 (1954).
(91) Duwez, P., J. Appl. Phys. 22, 1174 (1951).
(92) Duyckaerts, G., Physica 6, 817 (1939). )
(93) Eastman, E. D., Cubicciotti, D. D., Thurmond, C. D., Paper 2, National Nuclear Energy
Series IV-19B, L. L. Quill, ed., McGraw-Hill, New York, 1950.
(94) Eastman, E. D., McGavock, W. C., J. Am. Chem. Soc. 59, 145 (1937).
(95) Edwards, J. W., Johnston, H. L., Blackburn, P. E., Ibid., 73, 172 (1951).
(96) Ibid., p. 4727,
(97) Ibid., 74, 1539 (1952).
(98) Edwards, J. W., Johnston, H. L., Ditmars, W. E., Ibid., 73, 4729 (1951).
(99) Ibid., 75, 2467 (1953).
(100) Egerton, A. C. G., Proc. Roy. Soc. (London) A103, 469 (1923).
(101) Eighteenth Conference of International Union of Pure and Applied Chemistry, Chem.
Eng. News 33, 5578 (1955).
(102) Elson, R. G., Smith, H. G., Wilhelm, J. O., Can. J. Research 18A, 83 (1940).
(103) E}zst.ein, M. B,, Pitzer, K. 8., Rossini, F. D., J. Research Natl. Bur. Standards 42, 379
1949).

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advancesin Chemistry; American Chemical Society: Washington, DC, 1956.



Publication Date: January 1, 1956 | doi: 10.1021/ba-1956-0018.ch005

THERMODYNAMIC PROPERTIES OF THE ELEMENTS 229

(104) Estermann, 1., Weertman, J. R., J. Chem. Phys. 20, 972 (1952).

(105) Evans, W. H., Jacobson, R., Munson, T. R., Wagman, D. D., J. Research Natl. Bur.
Standards 55, 83 (1955).

(106) Evans, W. H., Munson, T. R., Wagman, D. D., Ibid., 55, 147 (1955).

(107) Evans, W. H., Wagman, D. D., Ibid., 49, 141 (1952).

(108) Farkas, L., Z. Physik 70, 737 (1931).

(109) Farr, T. D., Tennessee Valley Authority, Chemical Engineering Report No. 8, U. 8.
Govt. Printing Office, Washington, D. C., 1950.

(110) Fast, J. D., J. Appl. Phys. 23, 350 (1952).

(111) Fischer, J., Z. anorg. Chem. 219, 1, 367 (1934).

(112) Fischer, J., Bingle, J., J. Am. Chem. Soc. 77, 6511 (1955).

(113) Fishbeck, K., Eich, H., Ber. 71, 520 (1938).

(114) Fiske, M. D., Phys. Rev. 61, 513 (1942).

(115) Foster, K. W., U. S. Atomic Energy Commission MLM-901, Mound Laboratory,
Miamisburg, Ohio, July 7, 1953.

(116) Fuchtbauer, C., Bartels, H., Z. Physik 4, 337 (1921).

(117) Furukawa, G. T., McCoskey, R. E., Natl. Advisory Comm. Aeronaut., Tech. Note 2969,
1953.

(118) Gaydon, A. G., “Dissociation Energies and Spectra of Diatomic Molecules,”” Chapman
& Hall, London, 1953.

(119) Geballe, T. H., Giauque, W. F., J. Am. Chem. Soc. 74, 2368 (1952).

(120) Giauque, W. F., Ibid., 53, 507 (1931).

(121) Giauque, W. F., Clayton, J., Ibid., 55, 4875 (1933).

(122) Giauque, W. F., Johnston, H. L., Ibid., 51, 2300 (1929).

(123) Giauque, W. F., Meads, P. F., Ibid., 63, 1897 (1941).

(124) Giauque, W. F., Powell, T. M., Ibid., 61, 1970 (1939).

(125) Gibson, G. E., dissertation, Breslau, 1911, reported in Landolt-Bornstein Tabellen, vol.
II, p. 1338, Julius Springer, Berlin, 1923.

(126) Ginnings, D. C., Corruccini, R. J., J. Research Natl. Bur. Standards 39, 309 (1947).

(127) Ginnings, D. C., Douglas, T. B., Ball, A. F., J. Am. Chem. Soc. 73, 1236 (1951).

(128) Glockler, G., J. Chem. Phys. 22, 159 (1954).

(129) Gordon, A. R., Ibid., 5, 350 (1937).

(130) Greenwood, H. C., Proc. Roy. Soc. (London) A82, 396 (1909).

(131) Ibid., A83, 483 (1910).

(132) Greenwood, H. C., Z. physik. Chem. 76, 484 (1911).

(133) Greiner, E. 8., J. Metals 5, 1044 (1952).

(134) Griffel, M., Skochdopole, R. E., J. Am. Chem. Soc. 75, 5250 (1953).

(135) Griffel, M., Skochdopole, R. E., Spedding, F. H., Phys. Rev. 93, 657 (1954).

(136) Griffel, M., Skochdopole, R. E., Spedding, F. H., private communication by R. E.
Skochdopole.

(137) Grube, G., Knabe, R., Z. Electrochem. 42, 793 (1936).

(138) Gulbransen, E. A., Andrew, K. F., J. Electrochem. Soc. 97, 383 (1952).

(139) Ibid., 99, 402 (1952).

(140) Guthrie, Jr., G. B., Scott, D. W., Waddington, G., J. Am. Chem. Soc. 76, 1488 (1954).

(141) Hackspill, M. L., Ann. chim. et phys. [Ser. 8] 28, 613 (1913).

(142) Hall, L. D., J. Am. Chem. Soc. 73, 757 (1951).

(143) Hansen, M., Kamen, E. L., Kessler, D. J., McPherson, D. J., J. Metals 3, 881 (1951).

(144) Hansen, M., Kessler, H. D., McPherson, D. J., Trans. Am. Soc. Metals 44, 518 (1952).

(145) Harteck, P., Z. physik. Chem. 134, 1 (1928).

(146) Hartmann, H., Schneider, R., Z. anorg. Chem. 180, 275 (1929).

(147) Hassion, F. X., Thurmond, G. D., Trumbore, F. A., J. Phys. Chem. 59, 1076 (1955).

(148) Hendrie, J. M., J. Chem Phys. 22, 1503 (1954).

(149) Henning, F., Otto, J., Physik. Z. 37, 633 (1936).

(150) Henning, O., Wensel, H., Ann. Physik 17, 620 (1933).

(151) Hersh, H. N., J. Am. Chem. Soc. 75, 1529 (1953).

(152) Herzberg, G., “Molecular Spectra and Molecular Structure. I. Spectra of Diatomic
Molecules,”” 2nd Ed., Van Nostrand, New York, 1950.

(153) Herzberg, G., “Molecular Spectra and Molecular Structure. II. Infrared and Raman
Spectra of Polyatomic Molecules,” Van Nostrand, New York, 1945.

(154) Hicks, Jr., J. F. G., J. Am. Chem. Soc. 60, 1000 (1938).

(155) Hill, R. W., Parkinson, D. H., Phil. Mag. 43, 309 (1952).

(156) Hill, R. W., Smith, P. L., Ibid., 44, 636 (1953).

(157) Hoch, M., private communication, Ohio State University, Columbus, Ohio.

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



Publication Date: January 1, 1956 | doi: 10.1021/ba-1956-0018.ch005

230 ADVANCES IN CHEMISTRY SERIES

(158) Hoch, M., Blackburn, P. E., Dingledy, D. P., Johnston, H. L., J. Phys. Chem. 59, 97
(1955).

(159) Hoge, H. J., J. Research Natl. Bur. Standards 44, 321-45 (1950).

(160) Holden, R. B., Speiser, R., Johnston, H. L., J. Am. Chem. Soc. 70, 3897 (1948).

(161) Honig, R. E., J. Chem. Phys. 22, 1610 (1954).

(162) Hu, J. H., White, D., Johnston, H. L., J. Am. Chem. Soc. 75, 5642 (1953).

(163) Huff, V. N., Gordon, 8., Morrell, V. E., Natl. Advisory Comm. Aeronaut., Rept. No. 1037,
1951.

(164) Ingold, C. K., J. Chem. Soc. 121, 2419 (1922).

(165) Jaeger, F. M., Rosenbohm, E., Rec. trav. chim. 51, 1 (1932).

(166) Jaeger, F. M., Rosenbohm, E., Fonteyne, R., Ibid., 55, 615 (1936).

(167) Jaeger, F. M., Veenstra, W. A., Ibid., 53, 677 (1934).

(168) Johnston, H. L., Hersh, H. N., Kerr, E. C., J. Am. Chem. Soc. 73, 1112 (1951).

(169) Johnston, H. L., Marshall, A. L., Ibid., 62, 1382 (1940).

(170) Jones, H. A., Langmuir, 1., Mackay, G. M. J., Phys. Rev. 30, 201 (1927).

(171) Jones, W. M., Gordon, J., Long, E. A., J. Chem. Phys. 20, 695 (1952).

(172) Jovanovic, S. L., Bull. soc. chim. Belgrade 12, 51 (1947).

(173) Katz, T. J., Margrave, J. L., J. Chem. Phys. 23, 983 (1955).

(174) Keesom, W. H., “Helium,” Elsevier, Amsterdam, 1942.

(175) Keesom, W. H., Desirant, M., Physica 8, 273 (1941).

(176) Keesom, W. H., Ende, J. N. van den, Proc. Acad. Sci. Amsterdam 33, 243 (1930); Ibid.,
34, 210 (1931).

(177) Kelley, K. K., J. Am. Chem. Soc. 61, 203 (1939).

(178) Kelley, K. K., J. Chem. Phys. 8, 316 (1940).

(179) Kelley, K. K., U. S. Bur. Mines, Bull. 371, (1934).

(180) Ibid., 383 (1935).

(181) Ibid., 384 (1935).

(182) Ibid., 393 (1936).

(183) Ibid., 406 (1937).

(184) Ibid., 407 (1937).

(185) Ibid., 476 (1949).

(186) Ibid., 477 (1950).

(187) Kelley, K. K., private communication, Pacific Experimental Station, Bureau of Mines,
University of California, Berkeley, Calif.

(188) Killian, T. J., Phys. Rev. 27, 578 (1926).

(189) Kilpatrick, J. E., Prosen, E. J., Pitzer, K. S., Rossini, F. D., J. Research Natl. Bur.
Standards 36, 559 (1946).

(190) Klinkenberg, P. F. A., Physica 12, 33 (1946).

(191) Ibid., 14, 269-84 (1948).

(192) Ibdd., 21, 53 (1955).

(193) Kobe, K. A., Lynn, Jr., R. E., Chem. Revs. 52, 117 (1953).

(194) Kohlmeyer, E. J., Spandau, H., Z. anorg. Chem. 253, 3740 (1945).

(195) Kok, J. A., Keesom, W. H., Physica 3, 103545 (1936).

(196) Kolsky, H. G., Gilles, P. W., J. Chem. Phys. 22, 232 (1954).

(197) Ibid., 24, 828 (1956).

(198) Korber, F., Oelsen, W., Mitt. Kaiser-Wilhelm-Inst. Eisenforsch. Dusseldorf 18, 109
(1936).

(199) Kornev, 1. V., Golubkin, V. N., Doklady Akad. Nauk S.S.S.R. 99, 565 (1954).

(200) Kothen, C. W., dissertation, Ohio State University, 1952.

(201) Kothen, C. W., Johnston, H. L., J. Am. Chem. Soc. 75, 3101 (1953).

(202) Kotov, E. 1., Vestnik Akad. Nauk Kazakh. S.S.R. 6, No. 1 (46), 37-51 (1949).

(203) Krauss, F., Warncke, H., Z. Metallkunde 46, 61-9 (1955).

(204) Kroner, A., Ann. Physik [Ser. 4] 40, 438 (1913).

(205) Kubaschewski, O., Z. Metallkunde 41, 445 (1950).

(206) Kubaschewski, O., Brizgys, P., Huchler, O., Jauch, R., Reinartz, K., Z. Elektrochem. 54,
275 (1950).

(207) Kubaschewski, O., Evans, E. L., “Metallurgical Thermochemistry,”” Academic Press,
New York, 1951.

(208) Landolt-Bornstein Tabellen, Sechste Auflage, Band I, Teil I, Springer-Verlag, Berlin,
1950.

(209) Langmuir, D. B., Malter, L., Phys. Rev. 55, 743 (1949).

(210) Latimer, W. M., “The Oxidation States of the Elements and Their Potentials in Aqueous
Solutions,”’ Prentice-Hall, New York, 1938.

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



Publication Date: January 1, 1956 | doi: 10.1021/ba-1956-0018.ch005

THERMODYNAMIC PROPERTIES OF THE ELEMENTS 231

(211) Leitgebel, W. von, Z. anorg. Chem. 202, 305 (1931).

(212) Lewis, G. N., Gibson, G. E., J. Am. Chem. Soc. 39, 2554 (1917).

(213) Litton, F. B., J. Electrochem. Soc. 98, 488 (1951).

(214) Luft, N. W., Monatsh. 86, 474 (1955).

(215) Lyashenko, V. 8., Izvest. Akad. Nauk S.S.S.R., Otdel. Khim. Nauk 1951, 242,

(216) Lyman, T., “Metals Handbook,”” American Society for Metals, Cleveland, Ohio, 1948.

(217) Lyubimov, A. P., Granovskaya, A. A., Zhur. Fiz. Khim. 27, 473 (1953).

(218) MacRae, D., Van Voorhis, C. C., J. Am. Chem. Soc. 43, 547 (1921).

(219) Magnus, A., Ann. Physik 70, 303 (1923).

(220) Magnus, A., Holzman, H., Ann. Physik [Ser. 5] 3, 585 (1929).

(221) Makansi, M. M., Madsen, W., Selke, W. A., Bonilla, C. F., J. Phys. Chem. 60, 128
(1956).

(222) Margrave, J. L., J. Chem. Educ. 32, 520 (1955).

(223) Marshall, A. L., Dornte, R. W., Norton, F. J., J. Am. Chem. Soc. 59, 116 (1937).

(224) Maxwell, C. R., J. Chem. Phys. 17, 1288 (1949).

(225) Mayer, J., Mayer, M., “Statistical Thermodynamics,” Wiley, New York, 1940.

(226a) Maykuth, D. J., Ogden, H. R., Jaffe, R. 1., J. Metals 5, 225 (1953).

(226b) McCabe, C. L., Birchenall, C. E., J. Metals S, AIME Trans. 197, 707 (1953).

(227) McDonald, R. A., unpublished measurements at The Dow Chemical Co., June 27, 1955.

(228) McDonald, R. A, Stull, D. R., J. Am. Chem. Soc. 77, 5293 (1955).

(229) McQuillan, A. D., Proc. Roy. Soc. (London) A204, 309 (1950).

(230) Meads, P. F., Forsythe, W. R., Giauque, W. F., J. Am. Chem. Soc. 63, 1902 (1941).

(231) Meggers, W. F., Rev. Mod. Phys. 14, 96 (1942).

(232) Meggers, W. F., J. Research Natl. Bur. Standards 47, 7 (1951).

(233) Meggers, W. F., Humphreys, C. J., J. Research Natl. Bur. Standards 28, 463 (1942).

(234) Meggers, W. F., Murphy, R. J., Ibid., 48, 334 (1952).

(235) Meyer, A. J. P, Taglang, P., Compt. rend. 231, 612 (1950).

(236) Michels, A., Wassenaar, T., Physica 16, 253 (1950).

(237) Michels, A., Wassenaar, T., Zwietering, T. N., Ibid., 18, 63 (1952).

(238) Moessen, G. W., Aston, J. G., Ascah, R. G., J. Chem. Phys. 22, 2096 (1954).

(239) Molnar, J. P., Hitchcock, W. J., J. Opt. Soc. Amer. 30, 523 (1940).

(240) Monval, P. M., Bull. soc. chim. [Ser. 4] 39, 1349 (1926).

(241) Moore, C. E., Natl. Bur. Standards (U. S.), Circ. 467 (1949).

(242) Morris, L. D., Scholes, S. R., J. Am. Ceram. Soc. 18, 359 (1935).

(243) Myers, C. E., M.S. thesis, Purdue University, 1953.

(244) Naylor, B. F., J. Chem. Phys. 13, 329 (1945).

(245) Neel, L., Compt. rend. 207, 1384 (1938).

(246) Nernst, W., Schwers, F., Sitzber. preuss. Akad. Wiss. Physik.-math. Kl., 1914, p. 355.

(247) Nesmeyanov, A. N, Iofa, B. Z., Doklady Akad. Nauk S.S.S.R. 98, 993 (1954).

(248) Neumann, K., Lichtberger, E., Z. physik. Chem. A184, 89 (1939).

(249) Niwa, K., Sibata, Z., J. Fac. Sci. Hokkaido Univ. Ser. III, 3, 53 (1940).

(250) Ibid., p. 75.

(251) O’'Donnell, T. A., Australian J. Sci., Ser. A 8, 485 (1955).

(252) Ibid., pp. 493-500.

(253) Oelsen, W., Arch. Eisenhittenw. 26, 519 (1955).

(254) Oelsen, W., Oelsen, O., Thiel, D., Z. Metallkunde 46, 555 (1955).

(255) Oriani, R. A., Jones, T. S., Rev. Sci. Instr. 25, 248 (1954).

(256) Parkinson, D. H., Quarrington, J. E., Proc. Phys. Soc. (London) 68A, 762 (1955).

(257) Parkinson, D. H., Simon, F. E., Spedding, F. H., Proc. Roy. Soc. (London) 207A, 137
(1951.)

(258) Pearlman, N., Keesom, P. H., Phys. Rev. 88, 398 (1952).

(259) Persoz, B., Compt. rend. 208, 1632 (1939).

(260) Pickard, G. L., Simon, F. E., Proc. Phys. Soc. (London) 61, 1 (1948).

(261) Pilling, N. B., Phys. Rev. 18, 362 (1921).

(262) Preuner, G., Brockméoller, J., Z. physik. Chem. 81, 129 (1912).

(263) Priselkov, I. A., Nesmeianov, A. N., Doklady Akad. Nauk S.S.S.R 95, No. 6, 1207
(1954)

(264) Rauh, E. G., Thorn, R. J., J. Chem. Phys. 22, 1414 (1954).

(265) Redfield, T. A., Hill, J. H., U. S. Atomic Energy Commission ORNL 1087, Sept. 24,
1951.

(266) Reimann, A. L., Grant, C. K., Phil. Mag. 22, 34 (1936).

(267) Richards, A. W., private communication, Imperial Smelting Corp., Ltd., Avonmouth,
England.

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



Publication Date: January 1, 1956 | doi: 10.1021/ba-1956-0018.ch005

232 ADVANCES IN CHEMISTRY SERIES

(268) Richardson, D., “Proc. Fifth Summer Conference on Spectroscopy and Applications,”’ p.
64, Wiley, New York, 1938.

(269) Rodebush, W. H., Dixon, A. L., J. Am. Chem. Soc. 47, 1036 (1925).

(270) Rodebush, W. H., Dixon, A. L., Phys. Rev. 6, 851 (1925).

(271) Rossini, F. D., “Chemical Thermodynamics,”” Wiley, New York, 1950.

(272) Rossini, F. D., Gucker, F. T., Johnston, H. L., Pauling, L., Vinal, G. W., J. Am. Chem.
Soc. 74, 2699 (1952).

(273) Rossini, F. D., Pitzer, K. S., Arnett, R. L., Braun, R. M., Pimentel, G. C., “Selected
Values of Physical and Thermodynamic Properties of Hydrocarbons and Related
Compounds,’”’ Am. Petroleum Inst. Research Project 44, Carnegie Press, Pittsburgh,
Pa., 1953.

(274) Rossini, F. D., Wagman, D. D., Evans, E. H., Levine, S., Jaffe, 1., Natl. Bur. Standards
(U. 8.), Circ. 500 (1952).

(275) Roth, W. A., Meyer, 1., Zeumer, H., Z. anorg. Chem. 214, 309 (1933).

(276) Roth, W. L., DeWitt, T. W., Smith, A. J., J. Am. Chem. Soc. 69, 2881 (1947).

(277) Rudberg, E., Phys. Rev. 46, 763 (1934).

(278) Rudberg, E., Lempert, J., J. Chem. Phys. 3, 627 (1935).

(279) Ruff, O., Bergdahl, G., Z. anorg. Chem. 106, 76 (1919).

(280) Ruff, O., Hartmann, H., Ibid., 133, 29 (1924).

(281) Ruff, O., Johannsen, O., Ber. 38, 3601 (1905).

(282) Ruff, O., Keilig, F., Z. anorg. Chem. 88, 410 (1914).

(283) Ruff, O., Konschak, M., Z. Elektrochem. 32, 515-54 (1926).

(284) Russell, H. N., J. Opt. Soc. Amer. 40, 550 (1950).

(285) Schneider, A., Esch, U., Z. Elektrochem. 45, 888 (1939).

(286) Schneider, A., Schupp, K., Ibid., 50, 163 (1944).

(287) Schofield, T. H., Bacon, A. E., J. Inst. Metals 82, 167 (1953).

(288) Schuman, R., Garrett, A. B., J. Am. Chem. Soc. 66, 442 (1944).

(289) Schuurmans, P., Physica 11, 419 (1946).

(290) Scott, D. H., Phil. Mag. 47, 32 (1924).

(291) Searcy, A. W., J. Am. Chem. Soc. 74, 4789 (1952).

(292) Searcy, A. W., Freeman, R. D., Ibdd., 76, 5229 (1954).

(293) Searcy, A. W., Freeman, R. D., J. Chem. Phys. 23, 88-90 (1955).

(294) Searcy, A. W., Freeman, R. D., Michel, M. C., J. Am. Chem. Soc. 76, 4050 (1954).

(295) “‘Selected Values of Chemical Thermodynamic Properties,”” National Bureau of Stand-
ards, Washington, D. C.

(296) Selincourt, M. de, Proc. Phys. Soc. (London) 52, 348 (1940).

(297) Serebrennikov, N. N., Gel'd, P. V., Doklady Akad. Nauk S.S.S.R. 87, 1021 (1952).

(298) Shenstone, A. G., Proc. Roy. Soc. (London) A219, 419 (1953).

(299) Sherwood, E. M., Rosenbaum, D. M., Blocher, Jr., J. M., Campbell, I. E., J. Electro-
chem. Soc. 102, 650 (1955).

(300) Shomate, C. H., J. Chem. Phys. 13, 326 (1945).

(301) Shomate, C. H., J. Phys. Chem. 58, 368 (1954).

(302) Simon, F., Lange, F., Z. Physik. 15, 312-21 (1923).

(303) Simon, F., Ruhemann, F., Z. physik. Chem. 129, 321 (1927).

(304) Simon, F. E., Swenson, C. A., Nature 165, 829 (1950).

(305) Simon, F., Zeidler, W., Z. physik Chem. 123, 383 (1926).

(306) Sims, C. T., Craighead, C. M., Jaffee, R. 1., J. Metals 7, AIME Trans. 203, 168 (1955).

(307) Skinner, G. B., dissertation, Ohio State University, 1951.

(308) Skinner, G. B., Edwards, J. W., Johnston, H. L., J. Am. Chem. Soc. 73, 174 (1951).

(309) Skinner, G. B., Johnston, H. L., Itid., 73, 4599 (1951).

(310) Skochdopole, R. E., Griffel, M., Spedding, F. H., J. Chem. Phys. 23, 2258 (1955).

(311) Slansky, C. M., Coulter, L. V., J. Am. Chem. Soc. 61, 564 (1939).

(312) Smith, Jr., W. T, Oliver, G. D., Cobble, J. W., Ibid., 75, 5785 (1953).

(313) Spedding, F. H., private communication, Iowa State College, Ames, Iowa.

(314) Spedding, F. H., Daane, A. H., J. Metals 6, 504 (1954).

(315) Spedding, F. H., Miller, C. F., U. S. Atomic Energy Commission I.S.C. 167, July 25,
1951.

(316) Speiser, R., Johnston, H. L., J. Am. Chem. Soc. 75, 1469 (1953).

(317) Speiser, R., Johnston, H. L., Blackburn, P. E., Ibid., 72, 4142 (1950).

(318) Stephenson, C. C., private communication, Dept. of Chemistry, Massachusetts Institute
of Technology, Cambridge, Mass.

(319) Stimson, H. F., Am. J. Phys. 23, 614 (1955).

(320) Stock, A., Gibsen, G. E., Stamm, E., Ber. 45, 3527 (1912).

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



Publication Date: January 1, 1956 | doi: 10.1021/ba-1956-0018.ch005

THERMODYNAMIC PROPERTIES OF THE ELEMENTS 233

(321) St. Pierre, G., Chipman, J., J. Am. Chem. Soc. 76, 4787 (1954).

(322) Stull, D. R., Ind. Eng. Chem. 39, 517 (1947).

(323) Sykes, C., Wilkinson, H., Proc. Phys. Soc. (London) 50, 834 (1938).

(324) Taylor, J. B., Langmuir, 1., Phys. Rev. 51, 753 (1937).

(325) Thomson, G. W., Garelis, E., “Sodium—Its Manufacture, Properties and Uses,” ACS
Monograph, chap. 3, M. Sittig, ed.; to be published in 1956.

(326) Thorn, R. J., Winslow, G. H., J. Chem. Phys. 23, 1369 (1955).

(327) Todd, 8. 8., J. Am. Chem. Soc. 72, 2914 (1950).

(328) Toennies, J. P., Greene, E. F., J. Chem. Phys. 23, 1356 (1955).

(329) Tomlin, D. H., Proc. Phys. Soc. (London) 67B, 787 (1954).

(330) Trees, R. E., Harvey, M. M., J. Research Natl. Bur. Standards 49, 397 (1952).

(331) Udy, M. C,, Boulger, F. W., J. Metals 6, 207 (1954).

(332) Umino, 8., Sciences Repts. T6hoku Imp. Univ., First Ser. 15, 597 (1926).

(333) Valentiner, 8., Z. anorg. u. allgem. Chem. 277, 201 (1954).

(334) Van Den Berg, G. J.,, Klinkenberg, P. F. A., Van Den Bosch, J. C., Physica 18, 221
(1952).

(335) Van Den Bosch, J. C., Van Den Berg, G. J., Ibid., 15, 329 (1949).

(336) Van Dusen, M. S., Dahl, A. 1, J. Research Natl. Bur. Standards 39, 291 (1947).

(337) Vetter, F. A, Kubaschewski, O., Z. Elektrochem. 57, 243 (1953).

(338) Vines, R. F., “The Platinum Metals and Their Alloys,”’ International Nickel Co., New
York, 1941.

(339) Wagman, D. D., Kilpatrick, J. E., Taylor, W. J., Pitzer, K. S., Rossini, F. D., J. Research
Natl. Bur. Standards 34, 143 (1945).

(340) Wallace, W. E,, Craig, R. 8., Krier, C. A., U. 8. Atomic Energy Commission NYO 6325,
April 6, 1955.

(341) Wartenberg, H. von, Z. Elektrochem. 19, 482 (1913).

(342) Weertman, J., Burk, D., Goldman, J. E.,, Am. Phys. Soc. Meeting, Jan. 31 to Feb. 2,
1952; private communication by J. E. Goldman.

(343) White, D., Friedman, A. S., Johnston, H. L., J. Am. Chem. Soc. 72, 3565 (1950).

" (344) Ibid., 73, 5713 (1951).

(345) Wichers, E., Ibid., 76, 2033 (1954).

(346) Wilhelm, R. M., Natl. Bur. Standards (U. S.), Bull. 13, 655 (1917).

(347) Wittig, F. E., Z. Elektrochem. 54, 288 (1950).

(348) Wittig, F. E., Z. Metallkunde 43, 158 (1952).

(349) Woolley, H. W., J. Research Natl. Bur. Standards 40, 163 (1948).

(350) Woolley, H. W., Scott, R. B., Brickwedde, F. G., Ibid., 41, 379 (1948).

(351) Yost, D. M., Russell, Jr., H., “Systematic Inorganic Chemistry,”’ Prentice-Hall, New
York, 1944.

(352) Zwikker, C., Physica 6, 361 (1926).

In THERMODY NAMIC PROPERTIES OF THE ELEMENTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



Publication Date: January 1, 1956 | doi: 10.1021/ba-1956-0018.ix001

Index

Reference Reference

State State

Element Discussion  Table Element Discussion  Table
Actinium 10 36 Neodymium 23 132
Aluminum 10 37 Neon 23 134
Antimony 10 39 Nickel 24 136
Argon 11 43 Niobium 24 137
Arsenic 11 4 Nitrogen 24 139
Astatine 11 48 Osmium 24 141
Barium 11 51 Oxygen 25 143
Beryllium 12 53 Palladium 25 145
Bismuth 12 55 Phosphorus 25 147
Boron 12 58 Platinum 26 152
Bromine 13 60 Polonium 26 154
Cadmium 13 63 Potassium 27 157
Calcium 13 65 Praseodymium 27 160
Carbon 14 67 Promethium 27 161
Cerium 14 71 Protactinium 27 162
Cesium 15 72 Radium 27 163
Chlorine 15 75 Radon 27 165
Chromium 15 77 Rhenium 28 166
Cobalt 16 79 Rhodium 28 168
Copper 16 81 Rubidium 28 170
Dysprosium 16 83 Ruthenium 28 173
Erbium 17 84 Samarium 29 175
Europium 17 85 Scandium 29 177
Fluorine 17 87 Selenium 29 179
Francium 17 89 Silicon 29 183
Gadolinium 17 91 Silver 30 185
Gallium 17 93 Sodium 30 187
Germanium 18 95 Strontium 30 190
Gold 18 97 Sulfur 31 192
Hafnium 18 99 Tantalum 31 196
Helium 19 101 Technetium 32 198
Holmium 19 102 Tellurium 32 200
Hydrogen 19 103 Terbium 32 203
Inditim 19 105 Thallium 32 204
Iodine 20 107 Thorium 32 206
Iridium 20 110 Thulium 33 207
Iron 20 112 Tin 33 208
Krypton 21 114 Titanium 33 210
Lanthanum 21 115 Tungsten 34 212
Lead 21 117 Uranium 34 214
Lithium 21 119 Vanadium 34 216
Lutetium 22 122 Xenon 34 218
Magnesium 22 124 Ytterbium 35 219
Manganese 22 126 Yttrium 35 221
Mercury 22 128 Zinc 36 223
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