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OF ATRCRAFT-PROPULSION SYSTEMS

By Vearl N. Huff and Senford Gordon .

SUMMARY

Tables of thermodynemic functions are presented for 42 sub-.
stances containing the following elements: argon, aluminum, boron,
carbon, chlorine, fluorine, hydrogen, lithium, nitrogen, and oxygen.

The functions tabulated are specific heat at constent pressure C;,
sensible enthelpy HR-HJ, sum of sensible enthalpy and chemical

energy ﬁ » molar entropy S%,' ‘enthalpy chenge due to formation
of substance from elements in atomic gas state divided by gas con-
stant times temperature -AH®/RT, and the logarittm of the equilib-
rium constant logjg K at temperatures of 298. 16° K and every 100°

from 300° to 6000° K.

A high degree of self-consistency among the thermodynemic func-
tions was maintained in the temperature range from 1000° to 6000° K
by computing from specific-heat data the values of the other func-
tions and retaining, in general, more decimal places than are sig-
nificant, Interpolation formulas are given that permit determination
of self-consistent values for all the functions at any temperature
between 1000° and 6000° K. These tables were prepared for use in
computing the theoretical performance of aircraft propulsion systems.

INTRODUCTION

Tables of thermodynamic functions for products of combustion
are useful in computing the theoretical performance of aircraft pro-
pulsion systems, particularly ram-jet and rocket engines. Ta'bles
containing the funétions specific heat at constant pressure Cp,

sensible enthalpy H@ 33, end molar entropy Sff exist for most of
the substances of concern herein for at least pa.rt of the desired

temperature range. Several special functions are required for con-
venient use with the method of determining equilibrium composition

and temperature described in reference 1; tables were therefore
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prepared at the NACA Lewis laboratory from January to June 1949 that
contain, in addition to cg, HR-H], and SR, assigned values of

enthalpy E‘f and values of logyg K and :%T- (Logarithm of equilib-

rium constant and enthalpy change divided by gas constant times tem-
perature, respectively, for reaction of formation of a substance from
its elements in atomic gas state).

These tables present data on the following substances:

A A1(g) B . C CL F H e 1Ii ¥ O
A1(s) By CO Clz F2 H2 F- LiF.Nz O2
A1(14iq) BF CO, CIF HC1 Lit IiH NO OH
A10 1.8 BF
A1,0,(g) BE H,0

Alzos( 8) BO
A1,0-(1iq) B,0;(g)

Meny of these data are based upon estimated vibrational fre-
quencies or insufficient spectroscopic or thermochemical data to
provide accurate data at high temperatures. RNevertheless, the data
are considered sufficiently accurate for -engineering evaluations of
performence of aircraft propulsion systems until better data become
avalleble.

The date selected from various sources or computed by the NACA
have been smoothed, interpolated to every 1009, and extended to
6000° X. A high degree of self-consistency has been maintained in
the temperature range from 1000° to 6000° K by computing from
specific-heat data the values of the other functions and retaining,
in general, more decimsl places than are significant. Interpolation
formulas are given that permit computation of self-consistent values
for all the functions at any temperature between 1000° and 6000° K.

SYMBOLS

The following symbols are used in this report:
a,b,c and d interpolation coefficients

1332
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cg specific heat at constant pressure, (cal/(mole)
(°x))
Ci» Co arbitrary constant

gas phase of substance

chemical ehergy of substance at 0° K, (kcal/mole)

sum of sensible enthalpy and chemical energy of
substence at temperature T, (kcal/mole)

ERNC A S
1

sensible enthalpy of substence at temperature T,
(xcal/mole)

B

enthalpy change due to formation of substance from
its elements in atomic gas state divided by RT

&

B

enthelpy change due to formation of substance from
its elements in standard state, (kcal/mole)

he/k ratio of Planck's constant times velocity of light

to Boltzmenn's constent, 1.43847 (cm)(°K)
I moment of inertia, (gm)(cm?)
K equilibrium constant
liq liquid phase of substance
R universal gas constant, 1.98718 (cal/(mole)(°K))
s.cr’ molar entropy, (cel/(mole)(°K))

8 crystalline (solid) phase of Bubstance
P sbsolute temperature, (°K)

A increment due to chemical change

o] increment due to temperature change

ectroscoplc constants
0 o0 spevtrosece
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Superscript:
o thermodynamic standard reference state of unit activity

PREPARATION OF TABILES
The values of enthalpy and entropy below 1000° K and the values
of specific heat at all temperatures were based upon data taken from
the literature or calculated by NACA from spectroscopic data or esti-
mated fundsmental frequencies. The calculations were made by use of
the accurate summation method described in reference 2 or by the use

of the tables prepared by F. J. Krieger of Douglas Ailrcraft Company, .

Inc. based upon a hamonic osclllator. The values of enthalpy and
entropy above 1000° K were computed from the specific-heat data and
these values were then used to compute the values of the remaining

functions.

The thermodynamic functions computed by NACA are based upon the
fundamental constants from reference 3 and are given in terms of the
thermochemical calorie defined as 4.18400 absolute Joules (reference

4).

gpecific heat. - The specific-heat data were :I.nterpola‘bed. and
extrapolated when necessary to obtain values of Cp at 298.16° K

and every 100° from 300° to 6000° K. In many cases these C:p data

were smoothed’ by the following method: Values of the first dif-
ferences of Cp for 100° K intervals SCP were plotted against

temperature and a smooth curve drawn. New values of Cg were then

computed from the values of ch rea.d'from the curve. In some

cases the new Cg values were tabulated to more decimeal places than
the original data. Care was taken to see that the new Cg values

were within about 1 or 2 units in the last tabulated place of the
reference data in all but a few cases in which the reference data

were Ilrregular,

In order to minimize the labor required to integrate CP to
obtain the other functions, & linear variation of Cp was assumed
by use of the equation

Cg = Cq + OZT ._ (l)

vhere ¢y and cp are constants evaluated for each 100° tempera-
ture interval sbove 1000° K,
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The maximum difference between a smooth function representing
Cg and the series of 50 straight-line segments represented by equa-

tion (1) is usually 1ess than 0.005 percent at any temperature. In
a few cases near 1000° K the error approaches 0.05 percent.

Enthalpy and entropy. - The data for enthalpy and entropy
below 1000° K were taken from the literature or computed at the
Lewis laboratory and when necessary interpolated to give the values
at 298.16° K and every 100° from 300° to 1000° K.

The values above 1000° K were obtained by integration of equa-
tion (1) for Cg using the constants for each 100° K temperature
interval.

The value of the change of enthalpy 8HR for a temperature
change 8T = T-T; is given by

T
i =f cpar = Cper (2)
Ty

where Cp 1is given by

W = (), + 2 o - 3)

and (Cp)l is the value of Cp corresponding to the temperature Ty e
The corresponding chenge in entropy SSI is glven by

l
[o]
B8Sp = %dﬁ[’:clblogeT+c28T ()
Ty
vhere Blogg T is given by

8logg T = logg T - logg Tqp (5)

Values of enthalpy and entropy for each 100° above 1000° K
were obtained by accumilatively edding to the values at 1000° K the
changes of enthalpy and entropy computed for each 100° interval by
meens of equations (2) and (4).
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The values of enthalpy and entropy were computed to more decimal ‘

places than are tasbulated and then rounded. Equations (2) and (4)
mey therefore occasionally yleld values that differ by one unit in
the last tebulated place of enthalpy and entropy because of rounding.
Inconsistencies from thls source are unavoidable and are not con-
sidered in the following discussion.

The representation of cg from 1000° to 6000° K by means of

50 straight-line segments permitted computation of self-consistent
values of enthalpy and entropy but lead to slightly different values
then would have resulted from a more laborious integration of a
smooth c_g function, For example, the values of enthalpy at 6000° K
differ from those obtained by applying Simpson's one-third rule by
0.0045, 0.0012, 0.0038, and 0.0031 percent for HZ0, Hp, COp, and

Brs, ' respectively.

In a few cases, discrepancies exist between the reference values
of enthalpy and the values of enthalpy given herein that cannot be
accounted for by the error resulting from the method of integration
used, From an analysis of the values in the reference tables, these
discrepancies appear to be caused by a combination of small incon-
sistencies and rounding errors in the references. The maximum dis-
crepancy noted in enthalpy occurred in Hp0 and was less than

0.25 percent of the value of H%—E@.

Enthalpy Bom - For certain computations', e need exists for a
teble of enthalpy B@ that is the sum of the sensible enthalpy
HO-H] and the chemical energy at 0° K HJ. An arbitrary base may

be adopted for assigning gbsolute values to the enthalpy of various
substances inasmuch as only differences in enthalpy are measureable.
The base used in these tables was selected to obtain positive values
for @ of the substances commonly used as rocket propellants and

occurring in the products of combustion and is shown in the follow-
ing table:

~
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Base Phase Tempsrature | Enthalpy a?ssigned,

substance (°g) (kcal/mole)
A Gas 0 0
AlFz | Crystal 298.16 0
BFz Gas 0 -0
€O, Gas 0 o
Cl, Gas 298,16 10
HF JGes 0 0
Hx0 Crystal 0 0
LiF Gas 298.16 80
No Crystal 0 0
05 Crystal 0 0
e~ Gas 0 60

In determining the value of B@ to be assigned to a substance

of

Element Phase Enthelpy assigned,
‘ (kcal/mole)
o° K 298.16° K
A Ges 0 1.4812
Al Crystal 233.6251 | 234.6951
B Crystal | ------ ~- | 173.3793
c Graphite 91.9274 | 92.1790
Cl, Gas 7.8061 | 10.0000
Fp Gas 60.9562 | 63.0699
H, Gas 67.4169 | 69.4407
Ii Crystal | ------=- 132.2250
Ny Gas 1.6992 3.7715
O Gas 2.0362 4.1109
e~ Gas 60.0000 | 61.4812

hev a known heat of formation, it is convenient to use the values
assigned to the elements as shown in the following table:

For example, if it is assumed that the value of enthalpy E;%
to be assigned to Hy0(lig) is to be determined at 298.16° K, the
reaction of formation would be

1
E, + 3 0,—>E,0

- — - S— - e

(6)
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and AI@ is defined as
AEQ = (ng)nzo - (ng)ﬁz - -;-(ng)oz (7)
Therefore,
' 1
B‘r’)HzQ = AHp + (}3@)32 + -2-(H§)02 (8)
With the use of the value AH] = -68.3174 (kcal/mole),

1
(E398.16)m,0(11q) = -68,517+4 + 69,440.7 + 5(4110.9)

3178.75 (cal/mole)

For‘convenience, the values of H,; thus assigned to a
nunber of compounds have been computed with the aid of data from
references 2 and 4 to 17 and are listed in teble I. The energy of
ges imperfections has been included in computing the values of
assigned to the liquid phase of ammonia, n-butane, chlorine, hydro-
gen, and water.

-AE°/RT and logg K. - From the values of EY end S9 obtained
as previously aescribed, the values of -AHC/RT and loge K were
computed for the reaction of formation of each substance from its

elements in the atomic gas state. For example, the reaction of
formation of Hy0 is

2H + 0->Hy0 (9)

From the definitions of AH° and logg K
so (im0 -2(8)g - (BT
R - oo

(10)

and ) .
(88),02(68)yr (52)  2(80)g o-2(5R) - (28),

logy K = —— = - ——z (11)
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Theé values of logg K have been converted to logjo K in the
tables for convenience. :

INTERPOTATION OF TABLES

Interpolation formulas are given that permit computation of
self-consistent values of the thermodynamic functions at temperatures
intermediate to those tabulated. Linear interpolation is recom-
mended for simplicity, however, when a high degree of self-consistency
is not required. Interpolation formulas such as those of Newton or
Lagrange will give values near the self-consistent va.lue. Inasmuch
as the tables are based on linear veriations in Cp, linear inter-

polation yields self-consistent results for the Cg function. An

example of the values obtained by the interpolation formulas given
end by linear interpolation is shown for each of the other functions,

Interpolation of specific heat., - The value of Cg for any
temperature T 1is given by

= (), + - [(cp) -(9).| (12)

Where (Cg)l and (c{;)2 are the tabular values corresponding to

the tabular temperatures Ty and T, between vhich T 1lies and
8T = T-T;. For example, the value of Cg for Hy0 at 1573.4°K
is computed to be

13.4

€ = 11.134 + =355

(11.343 - 11.134)

= 12!..287 (cal/(mole)(°K))

Interpolation of enthalpy. - The value of H@ for any tempera-
ture T 1s glven by

Bp = (BD); + Cgor (13)
where (Z'E.%)l is the value listed at Ty and where
% - (cp)y + Cp

5 (14)
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For exa.mple,‘ for H,0 at 1573.4° K

79 - .15 : 11.287 _ 17.211 (cal/(mole)(°k))

B} = 25,202.3 + 11.211 X 73.4 = 26,025.2 (cal/mole)
By linear interpolation,
EQ = 26,027.2 (cel/mole)
Interpolation of entropy. - Self-consistent values of éntropy

mey be cbtained with the aid of equation (4) » which may be approxi-
mated ‘by

8Sp = Cp 510geT (15)

from which S% mey be written
" &g = (Sp); + Cp SloggT (16)
Equation' (16) yields self-consistent values to within 0.0001 (cal/

(mole)(®K)) for all substances tabulated at temperatures above
1600° X and for all substances except A1203(s and g), BF3, By03 (liq

and g), COz, and Hp0 for temperatures from 1000° to 1600° K. For

these substances, the error due to use of equation (16) does not
exceed 0.0003 (cal/(mole)(®K)), but equation (4) may be used if
greater self-consistency is desired.

For example, for Hy0 at 1573.4° K,
S = 59,8687 + 11,211 (loge 1573.4 - loge 1500)
= 60,4043 (cal/(mole)(°K))
By linear interpolation,
S9 = 60.4010 (c‘:al/(mole)(°K))

Interpolation of -AH°/R[' " and 10310 K. - The values of -AH°/IRT
and logyjo K for any temperature T are given by

Nyprye
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-aR° _ (-aE® 5T
"I'E'=<Rr ~ 100 (%”’) an
and
logjp K = (Llogyg K)1 - % (% + d-) (18)

where (-AEO/RT)]_ end (logip K)1 are the values corresponding.
to T; and wvhere a, b, c, and 4 are interpolation coefficients
corresponding to T,. .

For example, for H,0 at 1573 4% K,

73.4 [ 7366

= 16.3615 - 5656 \1573.4

:.%;i + 0.05315> = 72.8862

By linear interpolation,

N
S5 = 72.9433

And for 1og10 K,

logyg K = 20,5727 - o2 ( S25. + o.oasso) = 19.0247

By lineai- interpolation,

log;g K = 19.0501

SOURCES OF DATA

A summary of the heat of formation and spectroscopic constants
used in computing the tables and the references from which these
data were taken are given in table II together with a summary of
the source and the treatment of specific-heat, enthalpy, and entropy
data. Additional discussion for a few substances follows.

Al203(s, 1lig, g). - The properties of Alp03 in the solid, liquid,
and gaseous phases were approximated by starting with dete at
298.16° K for the solid phase and computing the properties of each

v o m mr e mmm e = s e o At et v A e e A ~F T o — — e Pap———
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phase from specific-heat data and enthalpy changes associated
with phase changes. The specific heat for the solid was computed
from a formula for C§ given in reference 21l. The value of

S2gg.16 for the solid was taken from selected values of National
Bureau of Standards (issued undated but prior to June 30, 1948). The
values of enthalpy and entropy up to 1000° K were then found by inte-
gration of the Cg formula given in reference 21. The heat of fusion

(AE® fusion = 6000 cal/mole at 2320° K) was taken fram reference 19.
The cg values for Alp,0z(1lig) above 2320° K were calculated from a

formula based upon data given in reference 19,

Inasmuch as data on gaseous Alp,0z are unavailable in the 1lit-
erature, it was assumed that CJ values for Al30z(g) are the same
as those for B,0z(g) given in reference 23. The heat of vaporization
(A g porization = 115.7 keel/mole at boiling point of 2980460° C)

was teken from reference 33. The uncertainty in the values given
for entropy and enthalpy is estimated to be tl0 percent.

BF. - The ground state of BF was taken as the 5% state (ref-
erence 20) because data for a lower state were not found. The multi-
plicity of the 35x state 1s 6. If the ground state were actually a

13 state, the multiplicity would be 1 and, accordingly, the values
tebulated for S§ would be reduced by 3.5605 (cal/(mole)(°K)) and

those for logjy K by 0.7782. The heat of formation was computed

from a dissociation emergy of 5.7 electron volts (reference 20,
P. 484). .

EFz, ~ The thermodynamic functions of BFz were computed by the

rigid rotator - harmonic oscillator approximation with the following
spectroscopic data given in references 24 and 34:

Vibrational frequencies | Moment of inertia

Blr, | 319 (gm) (cm®)
(em~1) | (cm™L)
v 888 888 | Iy = 157.7 x 1040
L 40
vy 691.3 | 719.5 | I, = 78.84 X 10~
v (2) 1445.9 | 1497 [ Iz = 78.84 x 10-40
v,(2) 480.4 | 482.0
Relative
abundance

(percent)| 81.17 18.83

L L 2N


http://www.abbottaerospace.com/technical-library

(414 8

NACA TN 2161 13

B203(g). - The value for the heat required to convert solid

B203 at 0° X to gaseous Bp03 at 1500° K listed in reference 23 as
106,065 (kcal/mole) was used to compute the value of (H§5°°)3203 (g).

The values of (Slsoo)Bzo (&) and (Hfsoo Hg)Bzo (&) vere taken

from reference 23, The remaining values of enthalpy and entropy were
computed by integration of the specific-heat data.
Clp and HCl. - The CJ data for Clp and HCl.from 1000° to

6000° K were taken from unpublished data obtained at the Jet Propul-
sion Laboratory of the California Institute of Technology.

Cl¥, F, and F~, - Recent spectroscopic and thermochemical meas-
urements on compounds of fluorine (reference 35) have indicated that
the values of the heat of formation of C1F, F, and F~ are considerably
less than the values given in reference 12, In a communication in

May 1949, Dr. F. D. Rossini of the Nationel Buresu of Standards listed

their best current estimate for the heat of formation of C1F and F as
~13.2 and 17.8 (kcal/mole), respectively. In accordance with these
new values, the value of the heat of formation of F~ has been. recal-
culated from data in reference 12.

EF, - The values of c3, EP-EQ, and_ sf for HF at 298.16° K,
600° X, and every 1000° from 1000° to 6000° K were computed from
spectroscopic data given in reference 29 using the accurate summa-
tion process. Intermediate values of Cg were interpolated. Sub-
sequent to the completion of computations for this substance, new
spectroscoplc data were made availlable 'by Dr. A. H. Nlelsen of the
University of Temnessee. Values of C9, Bf-HJ, and SF at 5000° K

computed with these date differ from values herein by 1 percent for
Cp, 0.2 percent for E%-BS, and 0,03 percent for ST

e”, F~, and Lit. - The use of metals with low ionization poten-

tlals introduces the possibility of the formation of appreciable
quantities of ionized products. Because the partial pressure of
ions is expected to be small, the zero-pressurs properties of elec-
tron ges e~ have been tabulated from reference 31l. The properties
of ¥~ have been computed on the assumption that only the ground
electronic stete is staeble. (See reference 36, p. 218.) The con-
tributions of all energy levels above the ground level to the thermo-
dynamic functions of Li* are negligible. The value of CP tab-

ulated for sll these substances is .g- R.
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Li. - In computing the thermodynamic functions of Li, the
sumnetion was carried over the first five energy levels.

LiF. - Spectroscopic data for LiF gas were not found in the
literature, A vibrational frequency for the ground state of
1343 (cm-l) and a moment of imertia Iy = 15.415x10~40 (gm)(cm@)
were graphically estimated from a plot of force constants against
difference in atomic number of the two elements composing the sub-
stances NaH, C5, and BeO, each substance of which is isoelectromic

with ILiF. It is expected that the anharmonicity constant for LiF
is sufficiently large to increase materially the computed value of
the specific heat. The uncertainty in the value of the enthalpy
and the entropy is estimated to be +10 percent at 5000° K.

13532

L1H. - Spectroscopic data for 1i’gt glven in reference 20 were
modified for the normal isotopic mixture LiH using relative abundance
percentages of isotopes and atomic welghts given in reference 37
(pp. 163 and 188, respectively). The value obtained for the vibra-

rational frequency of the ground state of LiH is 1360.37 (em-1) and
for the moment of inertia is 3.77246x10740 (gm)(cm?).

H20(s), No(s), and 02(s). - The heat required to heat solid Hz0,
N3, and Oz from 0° to 298. 16° K in the natural state was taken from
reference 30,

New data. - Subsequent to the completion of the computation for )
Hp, mew values for CJ, internal emergy EC-EJ, end SQ- were pub-
lished in reference 38 and differ from the values in this report at
5000° K by 0.5 percent for Cp, 0.1 percent for HP-HJ, and

0.02 percent for ST

. TABLES OF THERMODYNAMIC PROPERTIES

The velues of the funct%ons of the 42 su gstances are given in
tables ITII to XLIV at 298.16 K and every 100~ from 300° to 6000° K
together with interpolation coefficients for -AEC/RT and logpg K

at every 100° from 1000° to 6000° K.

Lewis Flight Propulsion Laboré.tory,
National Advisory Committee for Aeronautics,
Cleveland, Ohio, January 26, 1950.
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TABLE I - ENTHALPY HY ASSIGNED TO SEVERAL SUBSTANCES
Substance Formula| Fhase | Tempera-|Heat of for-| Enthalpy |Reference
ture matio:}, AHe |assigned, HY
(°K) (kcal/mole (koal/mole)
Acetylene CoHp |Gas 298,16 54,194 307,995 5
Liquid®| 191,7 |=--ceccee-w- 302,75 6
Airb cmeeme--| Gas 298.16 0 3.8208 7
Aluminum Al Crystal] 298,16 0 234.6051
Ammonia NHy |Gas 298,16 -11,04 95.01 4
Liquid | 239,76 | ~=mwesmecaan 88,91° 4,8
Aniline CgHgNHg |Liquid | 298,16 8.18d 806,19 8
n-Butane C4H o |Gas 298,16 -29,.812 686,108 6
Liquid | 272.66 |====ve-ceem= 680.126¢ 6,8
Chlorine Cl, |Gas 298,16 |- 0 10,000
Liquid | 239.11 |~emmemn-m- .- 4,61° 9
Chlorine
trifloride ClFz |Liquid | 298.16 | --32.1° 6745
Diborene BoHg |Gas 208.16 7.5 562.6 10
Liquid | 180,63 |=e==-= —e—em=| 557.8 10,11
Ethylane-
diamine CoHgHz |Liquid | 298.16 -6.36 459,53 5
Fluorine Fy Gas 208,16 0 63,0699
 |Liquid | 85.24 |==-=-m- ———— 60,04 12
Fluorine Fg0 |Gas 208,16 5.5 7046 12
oxide Liquid | 12843 |==rem—=ccce- 66.4 12
Gasolinef AN~F-58{ Liquid | 298.16 ~47.50 1346.60
Heptane CH;q |Liquid | 298.16 -55.63 1147.15 6
Hexane CeHy4 |Liquid | 298,16 | -47.52 991,64 6
Hydrazine NgHy |Liquid |, 298.16 12,05 154,70 4
Hydrazine
hydrate NoH4-HoO|Liquid | 298.16 -57.95 156,20 4
Hydrogen Ho Gas 298,16 0 69.4407
Liquid | 20,39 |ecemeccemce- 67.546° 13

8por pressure of 900 mm Hg.

bror composition consisting of following mole fractions:

0z, 0.,209495; A, 0.009324; COg, 0.000300,
CEnergy of gas imperfections included.

dcomputed from heat of combustion.

®Estimate based upon unpublished value of -26.4 keal/mole at 200° C
obtained by Dr. Swinehart of Harshaw Chemical Company.

fBased upon representative sample having molecular welght of 122 and
hydrogen .carbon atom ratio of 1.942,

AR

Ng, 0.780881;

200vT
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TABLE I ~ ENTHALFY H,; ASSIGNED TO SEVERAL SUBSTANCES ~ Concluded
Substance Formula| Phase |Tempera-| Heat of for- Enthalpy |References
ture |matlon, AHp |assigned, HR
(°K) | (kcal/mole) |(kcal/mole)
Hydrogen -
peroxide HoOp [Liquid | 298416 ~-44.84 28,71 12
Hydroxyl-
amine RHoOH |Liquid | 298416 «25.5 82,.6 4
Lithium Li Crystal| 298,16 (] 132.2250
Liquid | 459.16 | ===cwrcec=—- =l 134,53 14,15
Lithium
borohydride LiBH4 |Crystal] 298,16 -44,15 400.34 16
Methane CH,; |[Gas 298,16 -17.889 213,171 6
Liquid | 111,67 | w==e=mem-e== 209,71 6
Methanol CHgOH |Liquid | 298.16 -57.036 176.080 17
Nitrlc acid,
white fuming| HNOz |Liquid | 298.16 -41,404 1,368 4
Nitrogen No0, |Gas 298,16 2.309 14,302 4
tetraoxide Liquid | 294,31 | ==~-- r————— - 5.120 4
Nitrogen NF3 |Gas -298.16 =272 6963 4
trifloride Liquid | 144,1 | w=e-=rrm=ec=e 64.6 4
Nitromethane CHzNOg |Liquid | 298,16 -26,7 175.6 17
n-Octane CgHyg |Liquid | 298.16 -59.74 1302 .66 6
Oxygen 0o Gas 208,16 0 4,1109
Liquid 90,16 | »srmec—cnc- - 1,0314 2,12
Ozone 03 Gas 298,16 34.0 40.2 12
Liquid | 162,65 | me—==recracc. 36.4 12
Pentaborane BgHg |Liquid | 298.16 7.8 1187.2 10
Tetranitro-
methane C(N02)4|Liquid 298,16 5 121 17
Water Hg0 |Gas 298.16 -57.7979 13.6988 12
Liquid | 298,16 |~ceccrcccana 3,1748¢ 12
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TABLE II - THERMOQHEMICAL AND SFECTRCOSUOPIC DATA AND REFERENCES FOR EACH SUBSTANGE

Heat of 4

Spectrosoopio Reference
formation, AHp comatants
{kecal/mole) .
Subatance| FPhaze y-RgXg| Moment of | Heat of |Spectro~ |8pecific heat, [Specifis heat
0° K |208.16° K inertia [formation| scoplo |emthalpy, and {1000° %o
constants entmpg 60009 K)
(em=1) | (gm)}({om®) (09 to 1000° K)
x10~40 _
A Gas 0 (o] 18 {a) (a)
Al Gas P— L A (b) 18 (a) (a)
4l Crystal o 0 1 - R [P
A Liquid 18 19¢,d
AlFy Crystal |=wscmene|320,3 (b)
Al0 Gea memnw=en 57,8 9695 43,8233 (b) 20 (o) a}
AlpOs [Gas £
Alg0s |Crystal, g ===mee=w| =300,09 (b) - e a1 21
Alg0s |Liquia 19T
B Gas cmmevanu| 97,8 ee 25 (a) (a)
B Orystal 0 0 ———
Bg Gas mnmnnmes| 104 . B¢ - e, 3 ozc,d,g
BF Gas mmmmmene| ~18,8308|1504.84. | 19.9465 aoh g0l (e ; se ;
BFy Gas rrvavm—=] 265,82 - 22 2l (e e
BH Gas ——m—ewws| 73,8 |2268 2.36938| 882 20 (a) (o)
BO Qas T I 3¢-1 2e - R3% p3c:d,g
BEpOs Gas (2) - aaesdng
3205 - Oﬂgtal ——— -502.0 22 8l ks o 23 o @ s s @ s e o]
ByOy  [Liquid —_— - ——— i £30 pa®19+8
o Gas wommwae=| 171.668 17 - B 50:d,8
o Graphite]| O 0 - -
o Gas = |--r=—-- -| ~86.4157 17 O 28 5%:4,¢
00g Gas ————— ~84,0518 17 |e———- ————— 8 5°,4,8
01 Gas 28.51 28 = - 5 Bold.'E
ol Gas o 5 (£)
OlF Gas mmvewnes| =15,2 7735 54,35 (r) 27 {e) (o)

2geT
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L334

F Gas 17.8 . () 28 (a) ia}

Fp Ges o 0 858 55,5664 |~=w=m——--| 28 (o) °

H Gas 51..620 TR —————— 85 26

Hg Gas 0 o - 25 15%+9:8 _ =
HC1 oas amearmee] =29 ,063 . [ - m————— 5 () 0o
HF Ges wnummeen| =G4,8 12 29 ‘f) (r) g
HgO Gas woummmn=| -57,7874 T ————— 5 £0,9,8 bk
HgO Crystal |-68,4560 y

HgO Liquid [e=em=c-- 68,5174 O I 1

e das 0 o - a1t 31

F- Gas ~78.5 - 2B () (a) {a)

Li+ Gas ceemmem=| 161,4684 -| sk 18 (a) (a)

11 Gas mmnenea| 36,150 141 18 1a) (a)

Li Oryatal (¢} 0 - - -

Lip GaB @ |mem————— -83,760 (1343 15,415 14l {T) Eeg ) 3

LiH Gas rmmmem==| 25,4584 |1880,87 | 3.77246| sghsl 808 ° {a

N Gas 85,120 4 = s e o 2B g¢,d,g ’

Np Gas 0 0 -—— 26 50,d.8

¥g Orystel | ~1,8992 soh -

"o * anmunnn=| 21,477 4 ——————— 1% pcr4:8

0 Gasa 58.586 - o5 ot o 0 o 25 Bofd 28

Og Gas 0 ] - 2 * g0d,8

Og Orystal | -2.0562 soh S

R Gas 10,0 wnmmnmmn |a—-————] -—— —— 12 |emen- ——— €6 5%,4,8

83pecific heat, entha%gy, and entropy at £88.16° and every 1009 from 300° to 1000° and specific heet for
esch 100° from 1000° to 8000° X were computed from speotroscoploe data given in reference listed by
acourate summation method.

bData from ssleoted values of National Bureau of Standarda issued undated but prior to June 30, 1948.
%Graphically smoothed. ’
dExtrapolntad..

°Bpeuiric heat, enthalpy, and entropy at 288.16° and every 100° from 3009 to 1000° and specific heat for
sach 100° from 1000° to 8000° K wers computed from spegtroscopic data by rigid rotator-harmonie

oacillator approximation.
rseo discusaion in text. %
gIlat'.e::-polsrt:qd.. )

hcomp'utod with ald of data in reference listed.
1Unpublished data from Battelle Memorial Institute also used.

ge
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TABLE III = THERMODYNAMIC PROPERTIES
OF A(ARGON GAS)-

[Atomic weight, 30,.944]

TABLE IV - THERMODYNAMIC PROPERTIES OF

Al (GAS)

[Atomic weight, 26.87]

T cB HR-HY HR 8

gy | ¥ :

cal koal kecal cal

mmola mole mole ole
208,16] 4.9880| 1.4812| 1.4812|36.9830
300 4,9880| 1,4904| 1,4604|37,0135
400 4,8680| 1.9872| 1.9872|38.4427
500 4,0680| 2,4840| 2,4840|39,5513
600 4,9680 | 2,9808| 2.,9808]|40.4570
700 4,96880 | 3.4776| 3,47768|41,2829
800 4,9880| 3,0744| 3,9744|41.8862
900 4,9680 | 4.,4712| 4.4712|42.4714
1000 4,9680| 4.,9680| 4.9680|42,5948
1100 4,9680| H5.4648| 5,.4648|43,4683
1200 4,9880| 5,96816] 5,9616|43,8008
1300 4,9680) 6.4584| 6,4584 44,2982
1400 4,9680] 86,9552 | 6,9662|44,6664
1500 4,9680| 7.4620| 7.4620|45,0091
1600 4,9680| 7.0488| 7,9488|45,3298
1700 4,9680| 8.4456| B,4456|45,8310
1800 4,9680| 8,9424| 8,9424145.,9149
1900 4,9680) 8.,4392| 9.4392]46,1835
2000 4,9680| 9,8360| 9.9360]|46,.4383
2100 4,9680 |10,4328 [10,4328 |46.8807
2200 4,9680 |10.9296 |10,9206 |46,.9118
2300 4,9680 [11.4264 |11 ,4284 |47.1327
2400 4,9680 |11,9232 |11 ,9232 |47 .,3441
2600 4,9680 |12.,4200 12,4200 |47 .5469

A cp |HE-H} [ =R 83
(°x)

cal keal kcal oal )
(mo e ) (moIe) mole /|\moIls °K
0 mrm——— O 3005416 | =mwnau
2898,16] 5.1122 | 1.6536 |302.1851 | 39.3027
300 5,1104 | 1,6629 |302,2046 | 39,3342
400 5.0469 | 2,1703 [302.7119 | 40,7943
500 5.,0178 | 2,6734|303,2L60| 41.9170
600 5.0022 | 5.1743|303,7159 | 42,8304
700 4,9929 | 5,8740|304,2156 | 43.6007
800 4,9869 | 4,1730|304,7146 | 44,2670
900 4.9829 | 4.6716|306,2131 | 44.8541
1000 4,9800  5.1696 [305,7112 | 45.3790
1100 4.,9778 | 5.8875|308.,2001| 45,8535
1200 4,9762 | 6,16682|306.,7068 | 46.2885
1500. 4,9750 | 6.6628|307.,2044| 46,6848
1400 4,9740 | 7.1602|307,7018| 47.0554
1500 4.9732 | 7.6576 |308,1992 [ 47,3966
1600 4,97268 | 8,1540 |308,6966 | 47,7175
1700 4,9720 | 8.6521 |509,1937 | 48.0190
1800 4,9716 | 9,14903 |309,6909 | 48,3032
1900 4,9712 | 9.6464 [510,1880| 48,5714
2000 4,9709 10,1435 [310.6851 | 48,8269
2100 4,9706 [10.6406 |311,1822 | 40,0604
2200 4,9704 (11,1376 |311.6792 | 48,3007
2300 4.,9702 [11,6347 [312,1763 | 49.5216
2400 4,9700 (12,1317 |312.6733 | 49,7351
2500 4.9699 [12,6287 |313.1703 | 49.9360

~A
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2600 4,9680|12.9168 12,9168 |47.7418
2700 4,9680[13.4136 |13,4136 |47.9203
2800 4,0680|15.9104 (13,9104 {48,1099
2900 4,9680]| 14,4072 14,4072 |48.2843
3000 4,9660|14.9040|14.9040 (48,4527
3100 4,9680| 15,4008 |15.4008 |48.6156
5200 4,9680|15.8976|15.8076 |48,7733
3300 4,9680| 16,3944 (16,3944 48,9262
3400 4,9680|16.8912 16,8912 |49,0745
3500 4,9680| 17.3880 |17.3880 |49.2185
3600 4.9680]17.8848 17,8848 (49,3584
3700 4,9680}18,3616 |18,5816 |49.,4946
3800 4,9680} 18,8784 |18.8784 (49,6270
3900 4,9680]| 19,3752 | 19,3762 |49.7561
4000 4,9680| 19,8720 |19,8720 | 49,8819
4100 4,0680] 20,3688 |20,3688 |50,0045
4200 4,9680| 20,8656 |20,8656 |50.1243
4300 4.9680| 21.3624 (21,3624 |50.2412
4400 4,9680] 21,8598 [21.8592 |50,3554
4800 4,9680| 22.5660 22,3560 |50.4670
4800 4,9680| 22,8528 |22.8528 [60.5763
4700 4,9680| 23,3496 |23,5496 |50,6831
4800 4,96B0| 25,8464 |25.8464 [60,7876
4900 4,9680| 24,3432 [24.3432 |50.8001
5000 4,9680| 24.8400 24,8400 {50.9905
5100 4.9680| 25,5568 |235.5368 |51.0888
5200 4.9680{ 85,8336 |25,8336 (61,1853
5300 4,0680| 26,3304 |26.5304 [51.2799
5400 4.9680| 26,8272 |26,8272 |51,3728
5500 4,9680| 27.3240 [27.3240 [51.4639
5600 4,9680| 27,8208 [27.8208 {51.6636
700 4,9680| 28,3176 28,3176 [51,6414
00 4,9680| 28,8144 {28,8144 |51,7278
900 4,9680| 20.3112 [29.5112 [51.8127
000 4,9680] 29,8080 [29,8080 |51,8960

2600 4,9698[ 13,1257 |313,6873 | 50,1309
2700 4,9698|13,6226|314,1642 | 50.3186
2800 4.0698|14,1196|514.6612 | 50,4098
2800 4,9699)14,6168|315,1582 | 50.6736
3000 4,9701]165.,11356|516,6662 | 50,8421
3100 4,9704|15.6106|316.,15228-| 51,0051
8200 4,9709| 16,1077 |316.,6495 | 51,1829
3300 4,9716)|18,6048|317.,14684 | 51,3159
5400 4,9724| 17,1080|317,.84368 | 51.4843
8500 4,9736{17.5993|518,1409 | 51,6085
3600 4,9750| 18,0968 (318,6384 | 51.7486
3700 4,9768| 18,5945(519.15569 | 51.8849
o800 . 4,9791| 19,0921 | 319,6537 | 58,0177
3600 4,0818| 19.5002|320.,1318 | 52,1470
4000 4,9851| 20,0885|320.6301 | 52,2732
4100 4.9890| 20,5872|321,1288 | 52.5884
4200 4,9936{ 21,0864|321.6280 | 52.5166
4300 4.,9990] 21,5860|382,1278 | 58,6348
4400 5.0052| 22.0862] 522.6278 | 52,7492
4500 5.0122| 22,5871} 325,1287 | 52,8618
4600 5,0203] 23,0887|383.6503 | 52,9720
4700 5,0204] 25.5012| 324.1328 | 53.0801
4800 5.0596| 24,0946| 54,6568 | 55,1861
4900 8,0610| 24,5092|325.1408 | 53.2901
5000 5.0637| 25,1049 325,6485| 53,3923
5100 5.0776| 25.6120{ 326,1636 | 53,4987
5200 5,0928] £6,1205|326,6681 | 53.5014
5300 65,1094 26,8306| 327,1722 | 55,6886
5400 5.1275| 27.1424| 327.6840| 53,7843
5500 5.1470|27.6562 328,19781 53.8785
5800 5.1680] 28,1719| 328,7135| 55,9714
6700 5.1905) 28,6808 320.2514| 654.0651
6800 5.2145| 20.2101|329,7517 | 54,1636
6900 5.2401| 29,7328| 5330,2744| 54.2430

5,8678| 30,25088]|330,7998| 54,3313

8000
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TABLE V - THERMODYNAMIC PROPERTIES OF A1(CRYSTAL)
" [Atomic weight, 26.97)

o _ AHO '
(m cal (koal) (kcal) (m cal
ole W) mole mole ole "a

0 T e e we 0 235.6251 - - - b
298,16 5.80 |1.0700|834.6951| 6.641 [113,.9245] 42,3386
300 5.8l |1.0820|834,7071]| 6.682 |113.2214|42,0354
400 6.24 |1,8860(235.3111] 8,319 84,7945| 29,7284
500 6.468 |2,3210|235.9461| 9.844 67 .,7029| 22,3936
600 6.66 |2,9760|236.,6011]|11,015 56,2898 17,4927
700 6,88 |3.8550|237.2781]12,070 48,1210[14,0077
800 7415 |4.,3530]1237,9781|1%,018 41,0794|11,4020
900 7.85 |5,0890|238,7141}15,.864 37.1B22] 92,3752
230 780 |5.3240|238,9491114.130 35.,9365| B.8586

92
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TABLE VI - THERMODYNAMIC PROPERTIES OF Al(LIQUID)
[Atomic welght, 26.97]

(pTMBTT) TV pue (Te48430)TY

AH® AH ~3 Tfa -8 Tfc
Bol o8 (= | s | s | RE | S(HF)- FR(E) om0 ¥{E romo HA(ird)
cal keal koal cal ) a b o a
ole VK] \mole mole ole CK,

950 6.75 7.8240 241.4491 16.818 54.5858 hadendend 8.8566 ke e - =

1000| 6.84 8,2990|241.9241{17.310 |[32.00893| 3271 | 0.03246 7.80681| 1414 | -0,01995
T100| 6.066 | 8.,0808| 242.6144| 17.0678 |20,0058| 2974 | 0.08217 6.5408| 1285 | =0.01953 |
1200| 7,092 | 9.6922{243.3173|18.5794 |26,5827| 2726 .03228 5.4893| 1178 -,01955
1300| 7.218 |10.4077|244,0328|19.1520 |24.4535] 2517 03174 4,6027| 1087 -,01923
1400| 7.344 |[11.1358|244,.7609)|19,6915 |22.6R39] 2337 .03190 3.8455| 1009 -.01887
1500 7,470 |11.8765|245.5016|20.2025 [21,0340| 2181 .03198 5.1917| 941 -,.01832
1600] 7.506 |12.6208| 246.2549|20,6886 [19.6589| 2045 | 0.,08188 2.6210| 682 | -0.01812 |
1700| 7.722 |13.3957|247.0208(21.1529 |18,4041| 1925 03165 2,1212| 830 ~-,01811,
1800| 7.848 |14.1742|247.7993|21.5978|17.3030| 1818 .03166 1.6782| 1784 -,01803 .
1900 7.974 |14.9653|248.5904|22.,0265 |16.,3145| 1722 .03190 | 1.2836| 742 -,01760
2000| B.100 |15.,7690|249,.3941|22.4377 |[L5.4216| 1636 .03175 .9302| 705 -.01761
100! B.226 |16.5853|250.2104|22.8360|14.6108| 1658 | 0.035192 0.6120| 871 | -0.,01740
2200| B.352 |17.4142|251.0393|23.2216 |13.8707| 1487 .03188 32441 840 -,01706
e300| 8,478 |18.1857|25)..8808|25,5956 |15,1923| 1423 .05168 .0832| 8612 -,01700
2400| 8,604 |[19,1098|252.7549|23.9591 [12,5677| 1363 .03180 -,1748| 586 -,01670
2500| 8.730 [19.9765|255.6016|24.3129 |11.9906] 1309 03174 -.3025| 562 -.,016566
2600| 8.8568 |[20.8568|254.4800(24.6577 |11.45664| 1259 | 0.03160 |-D.5921| 540 | =-0,01630
2700| 8,982 |21.7477|255.3728|24,9943 |10,9675( 1212 .03164 -.7758| 520 -.01631
2800| 9,108 |22.6522|256.2773|26.5233 (10,4930| 1169 .03170 -, 0452 501 -,01616
2000| 9.234 |23.5693|257.1944|25,6451 (10,0582 1129 03147 |=1,1018| 483 « 01600
3000| 9.380 |24.4990)258,1241]/265.9608| 9.6604| =werve| anucwx cwon| =] 2468 mrunce| cncnmnenan
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TABLE VII -

THERMODYNAMIC PROPERTIES OF A10(GAS)
Prolecular weight, 42.97

0 0 o AHO ~ 8T8 : -3T e
(OET” Cp HR-H3 Ho 8¢ | ~wF 5(’%0)" m(vf"'b] logyo K 8logygR= I%G('r*d)
\mole molel moIe) ole ’
0 |=wewe==] o0 2724501 |==wmemn (= -- -- :

208,16| 7.3749| 2.,10065|274,.5506 |52,1648 |149,5686 we | 50,5348 | mmemuen] conmewn=
300 7¢3B20]| 2.1140|274,5641 |52.2101 (148.0680| ===m=| =wwwsmes|5G,1l348| ~—e~rwe] ccwcarr~e
400 7.7510| 2.,8711|275,3212 54,3856 |112,1309]| =-wee| m=rmunce= 42,988l | mmemm=—a et o o om0
500 840424 | 3,6615|276.1116|56,1482 | 809298 | =m=me| evencwaw|3F,1770| mmemmon covcsnana
800 82530 | 4.4769[276.0270[57.6342 | 75.1080| mmmue| wwcccwe=|86,6600| mmnrmen| recnmana-
700 84035 | 5.,3101|277,7602 |58,0183 | 64,4006 | mmure| —weaven=|2] ,097]|=vencce] cnwvermeaa
80O 8.5122 | 68.1662[R278.6083 60,0479 | 56.531])| memen| wmcvewrea|l8,4030| =—=rrua| cvenacnew
800 859241 7.0118|279.4617[61.0553 | 504305 | memmmin| wamanwew|]l5,7620|mcncnunl ccanna -
1000 B8.6529 | 7.8740|280,3241)681,9839| 45.5658| 4458| 0,01379 |13.,6755| 1955 0,01613
1100 8,68085]| 8.,7416 |£281,1917 |62.7908 | 41.5011| 4054| 0.,01097 |ll.7831l| 1779 0.01320
1200 8,7356 | 9.6154|282,0635 63,5483 | 37.,91181 3719 +00853 |10.2874| 1632 +01202
1300 8.7645 |10,4884 |282,9385 |64,2498 | 35.0485| 3435 » 00893 9,0200| 1508 «01056
1400 8,7878|11,3660|283,8181 |64,9000 | 32.5820] 3191 +00587 79323 1402 00983
1500 8,.,8089 |12.2457 |284,8858 65,6070 | 30.4487] 2980 +00470 8.9884| 1309 .00888
1600 8.8227 |13.18721286,6773 |66,0759 | 28.5815| 2795| 0.00388 6,1614| 1228 0,00825
1700 B8.83509 |14,0101|286,4602 |66.6111 | 26.9335]| 2632 «00308 5.,4308| 1157 »00752
1800 8,8471 |14,89043 |287.5444 67,1165 | 25,4682 2487 00245 4,7805| 1094 «00871
1900 B8.8566 [15,7795|288,.28296 |67.56951 | 24,1568| 2357 +00190 4.,1980| 1037 .00630
2000 8,8647 |16.,66565|28D9.1156168,0498 | 22,9764 2240 00163 35,6732 286 . 00598
2100 8.8718 |17.5624)1200,0025 |68.4822 | 21.9081| 2134 0,00130 541977 940 0,00543
2200 8,8779 (18,4399 |290,8900 {68,8951 | 20,9368 8037 00116 2,7660 898 «0051%7
2300 8.8833 |19.3279]291.7780|69.2809 | 20,0500 1949 «00102 2.3694 859 00508
2400 8,8880 [20.2165|292,6666 |69.6680 | 19.2369| 1869 +«00050 2,0064f 824 +00480
2500 8,8922 |21.1055|293.5556 |70,0309 | 18,4888] 1795 .00022 1.6720 791 00477
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2600 8.8060|21,9949|204,4450|70.,3798| 17.7982] 1727|-0,00013 | 1.3630| 761 0.,00455
2700 8.8083 |22,.8847295,3348|70,7166| 17,1587 1663| =-.00023 | 1l.0766] 1734 +«00416
2800 8,80R3 |23.7747|296,2848]71,0503 | 16,5660 1605| =.00085 «8103| 708 «00406
2900 8,9050|24.6651|297,1152 71,3517 | 16,0128| 1550| =.00087 562l 684 +00580
3000 8,907425,5567{298,0068 71,6536 | 15.4964| 1500| =-.00127 «»3302| 662 + 00375
3100 8,9096 [26.4466(298,8067 |71,6458| 15,0138| 1452| =0,00145 | 0.1l128| 640 0.00380
3200 8,9116|27.3576|209,7877|72.2287 | 14,5616] 1407] =-,001568 | =-,0808] 621 «00562
53500 8,8134 {28,22809|300,6790|72,5089 | 14,1367| 1365| =.00177 | =.2827] 602 003564
5400 8,9150(29.1203 |30L.5704|78,7690 | 15.7370| 1386| =.00218 | =-.4834{ 584 00364
3500 8.,9166 |30.0119 |302.4620 (73,0875 | 15.3603] 1289 =-.,00238 | -,.8339] 568 003568
3600 8,9180 |30.,9036 |305.5637 |75.8787 | 15.,0046| 12b64| -0.00262 |-0,7952} 552 0.00351
3700 8.9183 |31.79656 |304,2466|73,5830 | 12.,6682| 1221| =-,00282 | -,09479] 638 00338
3800 8.9205 |32.6875|505.1576 | 75,7609 | 12.3487| 1190 -.00313. |~-1,0928{ 524 +00324
5900 . B8,9218 |33.5726|3506.0297 73,8027 | 12.0477| 1160| =,00320 |-1.,2304| 511 .00315
4000 B,9226 |54.4718|306,9219 |74.2186 | 11,7600 1132| =-.003550 |-1.3613| 498 . #00314
4100 8.9236 |36,3641|307,8142 |74,43891{ 11.4883| 11.06| -0.00383 |-1.4859| 486 0,00319
4200 B8.9244 |56.2565|308,7066 |74,6559 | 11.2280| 108l| -,00420 |=1,8048| 475 «00303
4300 B.9R52 |37.1490]|300,5091 74,8639 | 10,9817| 1057| -,00443 |-1.7183| 464 « 00206
4400 8,0260 [38.04165|510.4916|75,0691 | 10,74590| 1034| -,00488 |-1.8267| 454 «00291
4500 8,9267 (5849542 |311.36843 [75.2697 | 10,5208 1012| «.00490 |~1,9305| 444 «00288
4600 840274 |30.8260 |312,2770 75,4659 | 10,3057| ©91}=0,00515 |=2,0209| 434 0.00206
4700 8.9280 |40,7196 |513.1697 |75.6579 | 10,1000| 972f =,00660 |-2,1252| 485 +00286
4800 B.9286 [41.6185]|514.0626 | 75,8459 | 9.9031| 953] -.00579 [-2.2168| 416 «00300
4900 8,9201 142,5054|514.9565 [76.0300 | ©,7144| 035§ -.00810 |=2.3045| 407 «00300
5000 8.8206 |45.3985|315.8484 76,8104 | ©.5336| 918] =.00650 |~2.3889| 400 «00287
8100 8.9501 [44.2013316,7414 [76,3873 | 9.3800| 901|=0.,00667 |=2,4702] 391 0,00301
6200 B.9306 45,1843 |317.,6544 |76.6607 | 9,1934] 888] ~-,00707 |-R.5484| 384 | .00295
53500 849310 |46,0774|318,5275 |76.,7308 | 9,0333] 871| ~.00740 [~-2.6238| 377 00289
5400 Be0514 146,9705 51944206 |76.8977 | B,.8794| 857| =-.00782 |-2,8965| 369 «00301
5500 8,9318 [47.8637 |580.3158 {77,0616 | 8,7314| 843| -,00814 |-2,7666| 363 «00298
5600 8.6322 48,7669 |321.2070 77,8286 | 8,5880| 830|-0,00851L |-2.8344| 366 0.00304
5700 8,93R6'|49.6501 |322,1002 |77,3807 | .8,4519| 8Ll7| =.00876 |=2.,8999| 349 «+00313
5800 B.9529 |60+5454|322,9035 |77,5360 | 8.3198| 805] =,00904 {-2,9632| 343 «003).6
5800 8,9332 51,4367 [323.8868 [77.6887 | 8,1984| 783| -.00047 [-3.0245| 337 «00383
6000 B49555 |68.3500 |384,7801 |77,8389 | 8.0807|errectmnnunanan|=3,08350 -
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TABLE VIII - THERMODYNAMIC PROPEATIES OF AlgOz(GAS)

[Molecular welght, 101.84]

o Q_p0 0 AHO - AHO\ -8 T/a _=3Tfe
og) | % [FrFloool  Hp 83 5(‘1‘@ )= 'I%U(w*b) logio K 5108101‘-'1%(1?&)
cal koal kcal) oal a a " p o d
mole mole mole mole
0 - - e CL T g [ ww -

298.16 D e e o e [ a0 | S S o v i | R R G S e e - L M| maeemeowmm| S@Add@dl | e oo e | e S oddh o e
500 - p - o -ttt | o - - ma | seeseanamn| ooy | e e s em | 0o om0 -
400 evemmmmrny | 0w on e ot | ov o o 0w o - - Lot wi e | oo ww- ---—--—---‘
500 P 0w et B B e - mmm | rewammsisiie | | e S0k S0 | o S o v em o | S e i i o | S e e o O | S e e ot B
600 - - e S - ®» mereeames | cacn e o vmsnnn| et | e -
700 anmenor e amon | e - - T e e e | e sy oo -l momedomrn | s | SRk Same | o mn s cmtomain | oo o
800 mwwewamen | momowmam] e - 0 e = o an T T e ) muermmmer | o~ - - - .-
1000 25.360| O 257.,0838| 91,5490|286,.,1479|28,430 | 0,10445 |95,1916|12,409 | 0,01799
1100 83,754 2.3557|239,4385| 93,7959(260.1980|25,870 | 0,08207 |B83,.8027|11,287 | 0,011.87
1200 24,064| 4.7466]|241.8504| 95.8741|238.6576 |RS, 755 «06471. |74.4750|10,351 +00779
1300 24,311 7.l664)244,8498) 97,8100(220.2352 |21,925 .06269 |66,5049| 9,568 »00516
1400 24,510| 9.6084/246.6908| 99.818%|204.6218 |80, 373 «04250 |69.6726| 8,878 «002983
1500 24,6872| 12,0656{249,1493|101,.3154|160.8975 |19, 026 03606 |53,7610( B,288 «00170
1600 24,806| 14.5594|261,6232|102,9120|178.,9710(|17,846 | 0.02035 |48,5693| 7,771l | 0.00002
1700 24.918| 17.0254|254.1092|104,4191|168.4440|16,805 +02429 |45.9978| 7,315 «00021
1800 26.,010{ 19,5817|256,6055|106,.8469|159.0836 |16, 878 «02056 |39.9331| 6,910 | -.00064
1800 25,000| 22,0867|259,1105]|107,2003 |150.7062 |15, 048 «01760 |356.2068| 6,647 | =-.00100
2000 25,159} 24,5392|261.6230|108.46890|143,1646 |14,300 «01538 |33.0843} 6,220 | =-.00130
£1.00 25,221 | 27.0582(264.1420|108,7180]156.3397 [15,623 | 0.01353 [50.0637| 5,924 |=-0.00133
2200 25.277| 29.5831{266.6669|110.8926|130,1339 |15, 008 .01165 |RB7,3725| 6,666 | =-.00160
2500 26,529 | 32,1134/269,19721112,0173]124,.4666 (12, 447 .Q0965 |24.9162| §,410 | -.00187
2400 85,374| 54,6485|871,7325|113,.0862|119.8707 |11,933 .00780 |B2.6630( 5,185 | -.00210
2500 25,408 37.1876(1274.,3714]114,1327[114,4897 |]11,460 «00801 |20.5911| 4,977 | -.00193
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£600 25.439| 39.7300|276.8158|116.1299|110,0760|11,024 | 0.00414 [18.6788| 4,786 |{=0.,00209
2700 25,488 | 42,2752|279.3590]116.0905|105.9889]10,619 «00300 |16,9083| 4,608 | -.00191
2800 25.401 | 44.8231|281.,9069|117,0170]|102,1934(10,843 .00183 |15.2645| 4,444 | =-,00201
£000 25,514| 47.3733|284.45671|117.9120| 98,6595 9,892 00107 {13,7341| 4,201 | -,00213
3000 25.654| 49.,9257|287.0095|118,77753| 66.3611| 9,560 .00012 |12.3069| 4,148 | =.00218
3100 265,6562| 52,4800|289,5638(119.6148| 92.275656| 9,260 |-0,00106 [10,8700| 4,014 |-0.00218
3200 25,570| 55.0361|262,1199(120,4263| 89.,3828| 8,974 | -.00209 | 9.7178| 3,889 | -.,00218
3300 265,585 | 57.5939|294,6777|121.,2134| 86.6665| 8,706 | =.00299 | B.5416| 3,770 | ~.00162
5400 £26,699| 60.1531|207.2369|121,9774| 84.,1082|.8,462 | -.00386 | 7.43546| 3,658 | -.00185
3500 25,613 | 62.7137|299.7975|122,7197| 81.6972| 8,214 | =.,00487 | 6,3910| 3,566 | =.00180
3600 £25,624| 65.2755(302.5593 |123,4414| 79.4804| 7,088 {~0,00542 | 5.4064| 3,465 |=-0.00168
3700 £5,636| 67.8385|304,9223(124,1436| 77.2669| 7,774 | =.005669 | 4.4733]| 3,362 | -,00164
3800 25,845 70,4025|307.4863|124,8273| 76.2871| 7,572 | -.00664 | 3.5002| 5,275 | =.00163
5900 26.666| 72,9675|310,0513|125,4936| 73.29022| 7,381 | -.00746 | 2.,7626] 3,189 | ~,00145
4000 26,663 | 75.5334|312.6172|126.1432| 7l.4544| 7,199 | ~.00815 | 1.,9668]| 3,100 | -.00149
41.00 26,671| 78,1001|315,1839|126,7770| 69.7067| 7,027 |-0,00899 | 1.2000} 3,033 |-0.,00154
4200 25.879| 80.6676|317.,7514{1L27,3967| 68,0426] 6,863 | -.00985 «4792| 2,960 | =-,00117
4300 25,687| B3,2359|320,3197|128.,0001| 66,4564} 6,707 | =-.01062 | ~.2080| 2,800 | -.00082
4400 25.803| 85.8049|322.8887}128,56907| 64,9437 | 6,567 | -.011lll | -.8639| 2,824 | -.00076
4500 25,699| B8,3745|325.4585|129,1681| 63.4067| 6,414 | -.011856 |-1.4907( 2,761 | ~-.00073
4600 265.705| 90.9447|328,0285|120,7330| 62.1142| 6,278 |-0,01244 |-2.0902| 2,700 |-0.00057
4700 26,710| 95,5154|330,5992|130,2859| 60.7909| 6,147 | =-.0l513 |-2.6641| 2,642 | -.00042
4800 25,716| 96.0887|335.1706|150.,8273| 659.5254| 6,083 | -.01388 |-3,8141| 2,587 | -.00036
4900 £6,720| 98,6585|335,7423|131,3575| 58.3081| 5,905 | =.01440 |-3.7417| 2,535 | =-.00020
5000 25,725(101.2308|338.3146 |131.,8772| 57.1419| 5,788 | -.01510 |-4,2481}| 2,482 | -.00007
5100 25,729]/1.05.8055|340,8873 |132,3867| 56,0221 5,678 |=0.01.582 |~-4.7347| 2,435 | 0.00008
5200 265,733 |106.3766|345.4604 |132.8865| 54,9460| 65,5672 | ~.0l642 |-6.2026| 2,385 »00030
5300 25.737|108,9501|346,0339 |133,3765| 53,8111 | 5,471 | -.01715 |-5.6529( 2,339 «00045
5400 265.741|111,5240]348,6078|133.8576| 52,9151 | 5,375 | =-.0178l |-6.0866| 2,294 +00071
5500 26,745|114.0983}351.1821 |134.3300| 61,9660 | 5,879 | =-.01.838 |-8.5043| 2,852 «00086
5600 £5.748|116.6729|353,.75667 |134,7939| 61.0517| 5,188-|-0,01908 |-6,9073| 2,811 | 0.00091
b700 25,752|119,2479|556.3317 |136.2497| 50.1408{ 5,100 | -,01061 |-7.2061| 2,172 »00102
5800 25.756|121 .,8233| 358,907 |135.,6976 | 49,2809 | 5,016 | =.02017 |-7.,6716| 2,133 «00117
5900 £5,760|124,3991 |361,.4829 |156,1579| 48.4609 | 4,835 | -.02100 |-8,0343| 2,096 « 00137
6000 25,763 |126.97551564,0691 | 13645709 ] 47,6484 |emanmns| cmucunnen | =8,3850 = -———
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TABLE IX - THERMODYNAMIC PROPERTIES OF AlgOs(CRYSTAL, &)
[Moleouler weight, 101.94]

AH® A -8 Tfa -3 Tfe
H-% s,‘f ~RT B(-R%o) ?HOO ﬁrl-b) logygp K 510510K=-1%-5{ T"d)
: koal cal 1 s b’ o a
> N . . 1800,0460 4810055 [====== - [mmmm———
300 18,936 00547 76,5013 |12,68160 1193 ,8087 | =reurun | anncacnan 478 ,6096D [mwwmmam e
400 83,5603 82,1780 78,6456 18,7545 | BD5,T307 | =wmewne |sreacanen [540 ,0606 j=rrem= |reecean=e -
500 25.5720 4.8362 81.1028 (24,2285 | 716,6606 | mwmwmn= |avnncccna |27] 2518 |mraccne |srencaann
600 26.9132 726561 B3.T3517 |28.0179 | 597 ,13530 | wewneee |swenmeaa- £19,3803 |==r=roe [me——e——— -
700 27,8434} 10,0054 86,4720 |33,2405 | 511.664] |=wvurmenn |snnccnuwe [182 ,338). |wnmecme |nenamn= -
800 88,.5646| 12,0866 89,2032 |37.0084 | 447 .5087 |«wmwa= wlommenncne |154,5678 |mrmccen |anencanas
900 20,1383 15,7121 98,1787 |40,4041 | 397,5684 - 132,078 |wmmnenn |rewccmaaa
1,000 20.6430| 1B.6517 95,1183 |45,5010 | 357.5885|35, 876 0.,11885 |115,7171115,581 {=0,08115
1160 30.0060| 21.8388 98.1052 |46.5475 | 524.8555 |38,6256 0.10920 {101.6037|14,164 |-0.05083
1200 30,5138 24.6691 101,1367 |48.9841 | 297,5686 |29,915 +10186 892.8510|12,084 =-,05099
13500 50,9068 | £27.7401 104,2067 |51l.448) | 274,.44562 |27,620 »00723 79,9143 11,984 =,05000
1,400 31,2819 | 30.8408 107,3162 |55.7462 | 264,6194|26,6563 +«00280 71.4045 11,187 =-,04940
1600 31,6436 | 33.9958 110,.4624 |55,9168 | 237,4245 2§,Q4B 08650 64,0357 |10,3856 =-,04913
1600 . S1l.9961 | 37.1778 115.6444 |57.9708 | 22R2.3676 |22, 454 0,08777 57.5042| 9,735 |~0.04857
1700 32,5389 | 40,3945 116,.8611 |59,.,9202 | 209,0716|21, 1357 «0B662 - | 51,9163 | 9,161 -.04774
1300 32,8766 | 43.84562 120,1118|61.7782 | 197.8431]19,9656 .0842]1, 46,8746 | B,662 =,04789
1.900 33,0094 | 46.9206 1%3,.3961 |65.5659 | 186,8510(18,917 +«QB8300 42,5886 8,196 -.04720
POOO 33,3383 | 50,2469 126,7135|65,.,2554 | 177.,1095|17,973 +08183 38,3178| 7,785 -.04864
100 35,6639 | 53.5970 130.0636 |66.8899 | 168.4691 (17,119 0.08114 | 34.8573| 7,412 |-0,04549
200 35,0870 | b6,D796 1335.,4468 |68.4654 | 160,6066|16,343 «07995 51.,3337| 7,074 -,04495
00 54,5079 | 60,3943 136,8609 |69,98128 | 155.4210|15, 634 07958 28,3030| 6,762 =-.042984
1987 |34.53704 | 61.0663 137.6329 |70.,2722 | 152,.0864 27.7409 . i
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TABLE X - THERMODYNAMIC FROPERTIES OF AlgOg(LIQUID)
[Molecular weight, 101.94]

o o 0 AHO AH?\ - aTfa - T(c )

ey | ¢ [ETEosas| EF Sq &5 |8C8R )= Tho(3) | 1omr0 K[sr0moh= Th5(e

E oal ) (koal) kcs.l) { oal ) a b ° a
oLe moIe moIe FO e
(a)

19.57135.79 | 67.0670 [143.5336 [72.8593 | 150,7846 |15,513 | 0.04937 | 27.7409| 6,666 |-0.08066
400  [35.95 | 69.9520 [146.4186 (74,0816 | 145.5461[14,005 | .04850 | 25.,5477| 6,441 | -.05000
' Eioo 36,16 | 73,5670 [150,0236 [75,6635 | 130,4996 14,396 | ,04828 | 25.0213| 6,181 | -.04911
800  [36,35 | 77.1820 [153.6486 [76.9753 | 153,9144 (13,844 | 0.04750 | 20.6931| 5,041 (-0.04807
700  [36.56 | 80.8870 |[167,2836 [78,3509 | 188,7394 (15,552 | .04757 | 18.5408| 5,718 | -.04704
00 [36.76 | 84.4920 [160.9586 [79.6857 | 125,0506 [12,868 | .04651 | 16.5457| 5,512 | -.04629
900 - [36.95 | 88.1770 [164.8436 [80.9766 | 119.4503 |12,416 | .04605 | 14.6913| 5,819 | -.04530
000  [57.16 | 91.8620 [168.3486 |82.8529 | 115.2656 [13,004 | .04654 | 12,9636| 5,140 | -,04466
100  [37.356 | 95.6070 [172.0736 |85.4545 | 111,3478 (11,618 | 0.04508 | 11.3502| 4,972 |-0.04395
200 [57.556 | 99,3520 [175.8186 {84.6452 | 107.6721 11,257 | .044359 | 9.8404| 4,814 | -.04300
300 |37.75 [108.1170 [179.5886 |85,8018 | 104.2165 (10,918 | .04572 | 8.4247| 4,686 | -,04236
400 |37,95 [106.9080 [183.3686 {86,9317 | 100,9616 10,598 | .04822 | 7.0947! 4,526 | -.04154
50C (38,16 [110,7070 [187.1736 (88,0347 | 97.8901[10,298 | ,04864 -| 5.8451| 4,395 | -.04103
600 |38.35 [14.5320 [190.9986 [89.1122 | 94.9869 (10,013 | 0.04228 | 4,8633| 4,271 [-0.04062
700 [38.55 [118.3770 [194.8436 [90,1657 | 92,2384 | 9,745 | ,04163 | 3.5495) 4,153 | -.03979
00 [38.,756 [122,2420 [198,7086 [91,1964 | 89.6585| 9,491 | .04101 | 2.4084| 4,042 | -.03821
900  |38.95 [126,1270 ' [202,5936 [92,2065 | 87,1577 9,250 | .04040 | 1.4992] 3,936 | -.03870
000 [39.15 - [L30.0320 [206.4986 |95.1942 | 84,8048 5639 -—

Vamthalpy change in converting A.lgos (orystal, a) at 298,16°to AlgOg(liquid) at temperature
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TABLE XI ~ THERMODYNAMIC PROPERTIES OF B(GAS)

[Atomic weight, 10.82]

2
o] % [#®[ = [ 8
oal i koal keall [ ocal ﬁ
F(moIe q) (moIe) mole (mo e
298,18| 4.9704] 1.5097|270,5795|56.6495
300 4.,9704 | '1.6188|270.,5884| 36,8798
400 4,9693 | 2,0168|271,0854| 58,1096
500 4,9688 | 2.5127|271.68R3|39.2183
600 4,9686 | 3,0096|278,0792| 40,1843
700 4,96884| 3.5064|272,5760| 40,8002
800 4,9683 | 4.,0053|273.0726| 41,5656
200 4,9682 | 4,5001|873.5697| 42,1388
1000 4.96682 | 4.9969(L274.0665| 42.6625
1100 4.,0688 | 5.,4937|274,5633| 45.1360
1200 4,968l 5,9905|275,0601] 43,5683
1300 4,988l | 6.4874|87545570| 43,9659
1400 4,968l | 6.9842|£276.0538| 44,3541
1500 4,9681| 7.4810]| 276.5606( 44,6769
1600 4,968l | 7.,9778|877.0474| 44,9975
1700 4,9681( 8,4746|£77.5442| 46,2087
1800 4,9880| 8,9714| 278,0410( 45.5887
1900 4.9680 | 9,4682)|278.5378| 45,8513
2000 4,9680| 9,9850}279.,0346] 46,1081
2100 4,9680 |10,4618| 270,534 46.3485
2200 4,9680 |10.9586| 280.02823| 46,5796
2300 4,9680]11,4664] 280,5250( 46,8004
2400 4.9680]11.9522] 281.0218( 47.0119
£600 4.9680 |12,4490| 281.5186| 47,2147
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2600 4,9680|12,9458| 282,01.54| 47,4085
2700 4.9680|15.4426| 282,5122] 47.5970
2800 4.9680]13,9394| 283 ,0000| 47,7777
2900 4,9680|14,4562| 283,.5058| 47.9620
3000 4,9680|14,9330| 284,0026| 48,1204
3100 4,9680|15,4208| 284,4994] 48,2835
5200 4,9680|15,9266| 284.,9862| 48,4410
3300 4,9680)16,4254| 2865.,4930| 48,5938
3400 4,9680|16,9202| 385.,9898| 48,7422
3600 4,9680|17,4170| 86,4866 48,8862
3600 4,9680|17.9138| 286,9834| 48,0262
3700 4,9680|18,4106| 287.4802| 49,1623
o800 4,9680|18.8074| 887,9770| 49.2948
3900 4,9680/19,4042| 288,4738| 46.4238
4000 4,9681]19.9010]| 288,9706| 49.65496
4100 4,9681|20,5978| £89,4674| 49,6723
4200 4,9681|20,8946| 289 ,.064%| 49,7TOR0
4300 4,9682|21,3914| 290,4610} 49,9089
4400 4,9682|21,8885| 260,9679| 50,0831
4500 4,0683)22,5851| 201 ,4547] 50,1348
4800 4,9685[22,8819|291,9515| 50,2440
4700 4,9886|23.,3788| 22,4484 50,5509
4800 4,9688|23,8766|292,9452| 60,4565
4900 4.9690|24.3725]|205.4421| 50.55679
5000 4,0692|24,8694|293,9580| 50,6585
5100 4,0894125,3664|204,4560| 50,7567
65200 4.,9697|26.8633|294.9529| 60,8552
6300 4,9701|28,3603|295,4298| 60.9479
5400 4,9705|26.8574|295.9270| 51..0408
6600 4,9710|27.5544) 296 .4240] 61,1320
5600 4,9716|27,8516|296,9312| 51,2216
&§700 4.,9722|208,3487|297,.4185| 51.3096
5800 4,9728 |28,8460[297,9156| 51.3961
5800 4.,9756 | 29,5455 298,4129] 51,4811
6000 4,9745|29,8407298.9103| 51,5647

“NNAGA”

(sed)g

 T9TZ ML VOVE


http://www.abbottaerospace.com/technical-library

TABLE XII ~ THERMODYNAMIC PROPERTIES OF Bg(GAS)
[oleoular weight, 21.64]

. - o - . . -
& 09 |mg-Eg | =g s | -4F a(-ﬁl_pi.°)=1_-g%(§+b) logyo K| 81og ok="rfig(f+
oal keal koal ocal ) a b c a
KmoIe EK (MOIe) mOIe ole
208.16] 7.289 | 2.0934 [470.7586] 48,668 18,8100 | mmmmmmn | mammmmm N PP PYe] QU po—— -
300 | 7.205 | 2.1068 [470.7720] 48,897 |18.0883 |=mmmmmn|maccmaco| 45,8005] mmearan [cmmmemacn
400 | 7.845 | 2.8540 |471.5102| 50,844 |88.8848 |—rmmmrm)ammmmeaan B3 40668 | ~mmmmrm | mom e mm e
500 | 7.950 | 3.6338 [472.2000] 52,584 |71.3288|mmmmmmn|cammmamaa| 25,8261 [ cammace|ammcceaa-n
600 | 8.185 | 4.4398 [473.1050| 54,052 |59.5952|----mmn N 1Y V1] [SSSEEN pS——
700 | 8.330 | 5.2646 |475.9298) 55,585 |51.2012 - ~=| 16.4548 | ~—=mmmm | mmmmmmm e
800 | 8.450 | 8.1042 [474.7604 56,444 |44.08980]~-- O 70| [ jU——
900 | B.540 | 6.0537 [475.6186) 57.445 |39.9809 |-=r==n=|=cm=mm=m=] 11.5032|-m==mm=|mmmemmen
|00 | s.e08 | 7.8115 |476.4787| 56,348 |36.0593| 3526 | 0,01325 | 9.7646| 1568 | 0.01399
1100 | 8.665 | 8:6751 [477.3403] 50,1711 |32.8406| 3208 | 0.01003 | e.33¢7{ 1413 | 0.01210
1200 | 8.704 | 9.5436 [478.2088| 50,9257 (30.1684| 294¢ | .oo798 | 7.l501| 1288 | .01138
1500 | 8.788 |10.4157 [479.0808| 60.6246 |27.8838| 2720 | .00624 | 6.1418| 1198 | .00899
1400 | B.764 [11.2898 [479.9560| 61,2732 |25.0347| 2528 | .00467 | 5.276L 1113 | .00940
1500 | 8.784 |12.1682 |480.8334] 61.8786 |24.2447| 2359 |, .00602 | 4.5247| 1040 | .00860
1600 | 8,803 [13.0475 [481.7127| 62.4461 |22.7655| 2213 | 0.00404 | 3.8861| o978 | 0.00788
1700 | 8.820 |13.9287 [482.5030| 62.0803 |21.4505( 2084 | 00342 | 3.2841] e1e | .00764
1800 | 8.832° |14.8113 [483.4765| 63.4848 |20.2983| 1969 | .00288 | 2.7659] 869 | 00693
1900 | 8.842 (15.8050 [484.3602| 63.6626 |19.2501| 18es | .oozeo | 2.3016| 824 | .008s0
2000 | 8.852 |18.5797 [486.2440] 6¢.4164 |18.3235| 1774 | .00184 | 1.888L{ 784 | .008597
8100 | 8.860 |17.4655 |486.1305| 64.8484 [17.4769| 1690 | 0.00172 | 1.5088] 747 | 0.00565
2200 | B8.868 (18.3517 [487.0169| 65.2608 [16.7070| 1614 [ .oo1se | 1.1s88| 7is | .00827
2300 | 8.874 |19.2388 [487.0040] 66,6551 |16,0030| 1544 | .00127 | .8429( 683 | .00522
2400 | 8.880 |20.1265 |488.7917] 66.0820 |16.3593| 1ag0 | .00120 [ .5531| 656 | .00500
2600 | B8.884 |21.0147 [485.6799| 66.3055 |14.7661| 1421 | 00106 | .2861| 630 | .00448
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L3954

2600 2,888 [21.9035(490,5685 66.7440 | 14,2185 1367 | 0.00080 | 0.0393 606 | 0,00446
2700 8.891 |22,7622|491,4574] 87,0785 | 15,7114| 1316 00090 | -.1886 ba4 00423
2800 8.885 |25,6815|492,34687) 67,4029 | 15,2405] 1270 «00067 | =.4024 564 00392
2900 8,808 |24,5712(495,2364] 67,7151 | 18,8019 1228 «00063 | -,8008 545 «00583
3000 8,901 {25,461l |494,1283 68,0168 | 12,3926 1185 00074 | -,7863 527 00370
5100 8,903 |26,35151495,0165 68,3087 | 12,0006] 1147 | 0.,00066 | =0,8600 611 | 0,00541
3200 8,908 |R7.2418|495,9070] 68,5914 | 11,6505 1111 «00063 | =1,1231 495 +00340
5300 8,908 |£8,1325)496,7977 68,8655 | 11,3138| 1078 «00064 | -1,2766 48] «00323
3400 8,010 |29,0234|407,6836|. 69,1314 | 10,90568| 1046 »00054 | -1,4212 466 «003356
38600 8,912 |29,.9145|498,65797| 68,3898 | 10,6962| 1016 «000568 | =1.5577 4535 « 00327
3600 8.915 {30.80658 |499.4710| 69,6400 | 10,4134 988 | 0.00057 | -1.6868 441 | 0.00311
3700 8,917 |51.6974|600,3688] 60,8868 | 10,1458 961 +00061 | -1,8091 429 «00311
3800 8,919 |32,5802 [601.2544] 70,1250 | 9.8023 936 |, »00050 | -1.92851 419 .00286
5900 8,921 (33,4812 |602.1464f 70,3647 | 9,.6518 912 .00060 | -2,0354 408 »00280
4000 8,923 (34.3734|505.,0386{ 70,5806 | 9,4232 889’ »00057 | -2.14082 398 «00283
4100 8.925 |55.2668 [505,9310| 70,8009 | 9.2058 867 | 0.00067 | =-2.2401 389 | 0.00268
4200 8.927 }56.,1584 |504,B8836| 71,0180 | 8,.9987 847 00052 | -2,3354 380 +00253
4300 8,930 |37.0513 |605.,7165 71,2261 | 8,801L 827 +00065 | -2.4263 S7L. .002568
4400 8,932 |37.9444|606.6096| 71,4514 | 8.8127 808 00054 | -2.5132 383 + 00253
4500 8.936 58,8377 |BO7,.5028| 71.63282 | 8,4326 790 00066 | -2,59684 3556 .00253
4600 8.837 |59.7313 |608,5065] 71.68286 § 8,2602 7753 | 0.00063 | -2,87681 348 | 0,00236
4700 8,940 [40.8252 [509.28004] 72,0208 { 8,0951 756 +00070 | -B.752356 541 00228
4800 8,044 |41,6194{510,1B846| 72.,209) | 7.9389 740 .00078 | -2,8258 354 «00224
4900 8,947 |42.4139 |511.0791] 72,3036 | 77,7851 724 .00090 { -2,8962 327 «00220
5000 8,851 |43.3008 {611.,9740] 72.5743 | 7.6304 710 »00088 | ~2,9638 38l 00216
5100 B,955 44,2041 |512,8693] 72,7518 | 7.499%5 696 | 0,00106 | ~3,0289 S16 | 0.00212
5200 8,859 |45.0008 |613.7650] 72.9866 | 7.3646 asg +00102 | -3.0916 509 «00210
5500 8,963 ]45,99569 {614,661)) 73,0062 | 7.2349 668 »00101 | -3,1520 303 + 00209
5400 8.068 |46.8086 |6165.,5577] 75.2658 | 7.1100 666 »00113 | -3.21.02 298 «00202
8500 B,973 |47,7895 |B16.4547] 73,4284 | 6.9806| 844 »00110 | =3,2664 293 +00188
5600 B.979 [48,8871 |617,56R3| 73,5001 | €.8735 652 | 0,00122 | =-5,3206 a8 | 0.00187
6700 8,585 [49,.5853 |618,8505| 75.7491 | 6,7614 620 «00130 | ~8,3750 285 .00191
6800 8,99) |50.4841 j519,1493| 75,9054 | 6,6532 610 «00131 § =-5,4237 -R78 »00188
§900 8.098 |51.3836 |580,0 74,0592 | 6.5485 599 «Q0137 | =3.4727 873 « 00190
6000 2.006 |62,2837 |620,9480| 74,8106 | 6,4473 =] =3.5201 -
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TABLE XIII ~ THERMODYNAMIC PROPERTIES OF BF(GAS)
[Moleoular weight, 29.82]
AHO AHO\_= 87T (a - 37/
ey | B [PEES| ER | 8F | ke 8 (-3 )="rb5 (i) | Lozro {32080t~ (3+)
(mcal )ﬂ (kcal) (kcal) cal a b c a
0LO moIe moIe ole
0 |mmwumem| 0 18549089 | mmmmm=e [ =mmeceem ——— -
£08,16| 7.1010) 2.0806 |187.98535]51.6150|283,5147 | 9240647 | mmmmwme| cmavenna—
300 7.1049 | 2.0957 [187.9966|51.6667|222,1538( meremun| ~mmemmaws| 91,4505 | v wmeme| =mmme ——
400 7.3656 | 2,8166 |186,7194 55,7544 (167,0108] wmmwmue| mecemcaun| 87,5128| mmmmman | cmammcen-
500 78430 | 3.5670 |189,4699 55,4079 (133 ,8888| ~=uvwumm| wcnuacan =| 5247921 | ==w=mmef emmncnana
600 748866 | 4.5430 [190,2468 |56 48236 [111,7794| =m=mwmm| waommnann| 43,0983 | =mwmoma| cxconaaa-
700 84,0825 | 5,1427 |[191.0466 58,0547 | 95,967L|=mmm=mm=| mmmme=c==| 36,1518 ——- ———
800 842568 | 5.9589 [191.8618 59,1444 | 84,0045 | memamre| mreraan] 30,0884 | emwmnn | —meanamm-
800 843553 | 6,7887 |192.6916|80,1216| 74.8505( =~mmemw=|=mmmmur=x| 26,8778 ~mmmema|mmmmmaaa-
1000 8.4480 | 7,629 [195.6320|81.,0060| 67.4488] 6641 | 0.023e3 |23.6251| 2912 | 0.01723
1100 845230 | 8.4777 |194.3606|61.8157 | 61.3883| 6045 | 0,01807 |20,9606| 2650 | 0,01457
1200 8.5623 | 9.5330 [196.2560(|62.5698| 56,3344 5543 | .01505 |18,7377| 2431 | ,01290
1500 846303 [10.1936 [196,0065|63.2487 | 52,0665 5120 | .01236 |16.8648| 2245 | .01203
1400 8.6696 |11.0585 |198.9615(63.8897 | 48,3860 4758 | ,00980 |15.2392| 2086 | ,01.093
1500 8,7021 [11.9272 [197.8301|64.4889 | '45,2048] 4443 | .00832 |13.8376] 1849 | .00948
1600 8.7205 [12.7088 |198.7017 (65,0514 ] 42.4100( 4167 | 0.00732 |12.6100{ 1828 | 0,00881
1700 8.7622 [13.6728 [199.5767|65,5815 | 39.9605| 3924 | ,00600 |11,.5259| 1722 | .00793
1800 8.7716 |14,5490 |200,4519 66,0821 | 57.7745| 3707 | .00545 [10.5613| 1627 | .00748
1900 8,7883 [15.4370 |201.5299 |66.5668 | 35.8180| 3514 | ,00430 | ©.8975| 1543 | .00870
2000 8.8027 [16.3066 [202.2095|67,0080 | 54.0567| "3359 | .00400 | 8,9183| 1466 | .00650
2100 8.8151 [17,1876 (203.0004 [67.4378 | 32.4627( 5181 | 0.00340 | 8.2147] 1397 | 0.00810
2200 8.8260 [18.0695 |[203.9724 |67.8481 | 31.0133| 3087 | ,00317 | 7.5736| 1334 | ,00580
2300 8.8556 18,9526 |204.8555/68,2406 | 29.6897] 2006 | .00277 | 6.9878| 1277 | .00542
2400 8.8440 [19.8366 [205,9395(68,6168 | 28.4761| 2786 | .00230 | 6,4503] 1225 | 00490
£500 8.8515 [20.7214 |206.6243 |68.9780 | 27.3504| 2675 | .00205 | 5.9554| 1176 | .00479
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2800 8,8582 |21,6068 {207,5097|69.32565| 26.3285 0.00184 | 5.4985| 1132 | 0.00444
2700 B.8642 |22,4930 |208,39598] 69,6568 | 25,3737 00160 | 5.0746| 1090 +0044)1
2800 8,8695 [25,3796 |209,28R5] 69,9822| 84,4871 -»00156 | 4.6809]| 1062 00414
2900 B,B744 |24,2668 |210.1697|70.2935| 23.6614 00127 | 4.,3140| 1016 » 00383
5000 8.8787 |25,1545 |211.0674| 70,5946 22.8008 «00110 | 3.9714 283 «00370
3100 8,8827 |26,0426 |21 ,94556|70.8857 | 22.1697 0.,00100 | 3.6506 851 | 0,00381
3200 8,8883 [26.9310 |212,8550|71.1677| 21,4937 «0008€ | 35,3408 922 00381
3300 8.88986 (27,8198 |213,7227|71.4412| 20,8585 «00104 | 33,0668 895 00537
3400 8,.8926 |28,7089 |214.8118{ 71,7067 | 20,2607 .00084 | 2,8000 869 «00321
5500 8.89064 |29.5983 |215,5012|71.9645| 19.6970 .00083 | 2.5485 B44 00326
3600 8,8979 |30,4880 [216,3909 72,2151 | 19.1645 0,00073 | 2.3108 821 | 0.00311
3700 8,8002 |31.3779 [217.2808|72.4589 | 18,8608 00062 | 2,0858 799 « 00304
5800 8.0024 |52.2680 |218,1709|72.6963 | 18,1836 00078 | 1.8725 779 .00286
3800 8,9044 |33,1584 |219.0613|72.9276 | 17.7308 »00045 | 1.8689 759 00285
4000 8.9062 |34.0489 |219,9518| 73,1530 | 17.3006 00058 | 11,4773 740 .00281
4100 8.9080 |34.03988 (220.8425|753.3730| 16.8913 0.00042 | 1,2940 722 | 0.00280
4200 B8.,9096 |35.8305 {221 ,7354|73.5877| 16.5016 00064 | 1.1193 708 «00261
4300 B8.9111 [36.7215 [222.6244| 73,7973 | 16,1299 00048 <9585 689 .00261
4400 B.9124 |37.6127 [225.5156|74.,0022| 15,7751 200033 7933 674 002562
4500 8.9137 |38.5040 |224,40609|74.8025| 16,4361 «00059 «6410 656 +00254
4600 8,9150 |39.,30564 |226.2983|74.3984| 15,1118 0.00029 | 0,4952 645 | 0.,00247
4700 8.9161 |40.2870 |226.1890|74.5902 | 14,8013 «00031 +3588 632 " «00233
4800 8.,91782 [41,1787 |227.0816 |74.7779| 14,5037 .00019 «2215 619 «00R227
4900 8.9182 [42.0704 |227,.8735}74.,9618| 14,2182 + 00030 +092¢ 606 00230
6000 8,919l {42,96235 |22B.8652[75,1420| 13,9441 +00018 | -.0308 594 00233
5100 8,9800 |45.8542 [229,7671.|76.3166 | 13.8808 0.00012 |~0.1494 583 | 0,00218
5200 8.0209 [44,7463 [230,6492|75,4918| 13,4276 -00008 | -,2637 572 00218
5300 8,9217 45,6584 {2831,5413|75.6618| 13,1840 00007 | =-.3738 661 002811
5400 8.9224 |46.,5306 [232,4535(75.8285 | 12,9493 «00010 | -,4798 581 +00818
5500 8.9231 {4B,4229 1835.,3258 75,0922 | 12,7252 «00014 | -,6821 541 00208
5600 88,8238 |48,31.52 |284,2181 (76,1530 18,5052 0.00005 |=-0,8808 532 | 0,001e7
5700 8,9844 [49.2077 |2565.1106 |76,35110| 12,2048 «00000 | =,7761 583 |. 00193
5800 8.9250 50,1001 |236,0030|76.4662 | 12.0917 «00010 | -.8682 514 »00198
5900 8.9256 |50.9927 |2368,8956 |'76,6188 | 11,8955 «00004 | -,9673 5056 «00193
6000 8.9262 |51.88562 |257.7881 |76.7688 | 11,7058 memmemnes | «] 0454 | vmeme | cmrm e ne-

—— -
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TABLE XIV - THERMODYNAMIO PROPERTIES OF BFs(GAS)
[Molecular weight, 67.82)

o 0 a AH® AHY _-pTfa S . -§Tfo
ey | O Bf-HG | HY 81 m |8 ﬁ!ﬁj‘l%o(m"‘b) logy g K| 810g; o="f;(F+a)
cal koal koal cal
GnoIe UK) (mo'Ie) (moIe) (moIe UE) 8 b ° d
) 0 = v = - - (o] 0 LU T T LT L T T T VP - o -
298,16 |12,0621| 2,7842| 2.7842| 60,6958 [704,3124|~mcmcua mmtnmmmee | 006, 274] [ ~mrrrre| cnmena—a -
300 12.0881| 2,8066( 2.8086| 60.7718 [700,0208]==mummw|meaaecaa ~|284.398] |=~=r=e=| mmnvnanaa
400 13,7645 4.,1030( 4.1.050| 64,4894 [586,0482|muccccn|ccmmaaaa ~|208,32%88 | =====we| wmencecns
500 15,0594 | 5.5471| 5.5471| 67,7061 [421.4018|«—c-mre|cenanauau 162.6076 |===wsm=| mmmenan- -
600 18,0460 17,1046 7.1046| 70.5455 [B51.8741 - =T | 132.0708 | ====——" mEe e m————
700 16,7919| 8.7482| B8,7482| 73,0755 BOL,7303|== ——— 1102418 |=w=w=rr|mmmacnan -
800 17.5580( 10,4570 10,4570 75.3564 [364.2235]|--remue|cnaaaccnn B3.BE53 |=m==mm=| === ———
900 17,7915] 12,2164 12,2154| 77,4270 B55,0185 [evmammn |crceeee == 81,1010 |=~~-- | ———————
1000 18,1277 ] 14.0120| 14.0120| 79,3197 [211.6314| 20,979| 0.07008 | 70-8015| 9168 | 0.02195
1100 18,5922 ( 15.8380( 15.8380| 81.0598 [L92.4805 19,089 | 0,06350 6245341 8339 | 0.,01883
1200 18.8050| 17.6878| 17.6B78| 82.6692 [L76.5095 17,513 +06118 | 55,6867 7648 «01462
1500 18.7731| 19.,5666] 19.5666| 84,1650 [162.9868 16,178 04179 | 49,8890 7083 +01180
‘1400 18,6122 | 21,4400| 21.4409{ 85,5613 [151.3893 16, 033 03430 | 44.8122 6561 .00870
1500 19,0270 23.3378| 83.3378| 88.8700 [141.3330 14,039 .02882 | 40,2985 6126 +00795
1600 19.1228| 25,2455 | 25.2453| 88,1010 [L32.5208 13,169 0.02423 | 36.3018 5748 0.00669
1700 19,2035| 27.1616( 27.1816( 8p.28288 24,7591 12,400 , .02091 | 33,0057 5409 00640
1800 19,2720 | 29.0864| 29.0854| 90.362% [.17.8493 11,717 01746 | 29,9963 5110 +00443
1200 10.3306 | 51.0156| 31.0155| 91,4069 11,8650 11,106 «01620 | 37,5014 4842 «00400
2000 19,3815 | 32.9511| 32.9511| 92,3987 [L06,0973| 10,554|. .01309 24.8764{ 4601 «00335
2100 19.4262| 34,8915| 34,8915 98.3454 [.01,05856| 10,055| 0,01135 22.8881 4583 0.00285
8200 19,46356| 36,8359 | 36,8350 | 94,2499 | 96.4767 9,601 +00996 | 20,6870 4184 002867
2300 19,4971| 38,7839 38.7839 95,1150 | 92.2024 8,186 .00890 | 18,8852 4003 +00228
£400 18.5268| 40.7351| 40.7351| 95,9463 | 88,4560 8,808 00780 | 17,1950 3837 «00190
2500 19.5532| 42.6891| 42.6801| 98,7440 | 84.9258 8,458 -0068% | 15.8B8% 35684 001868
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2600 19.5766| 44.6458| 44.64568| 97.5113 | 81.6668| 8,133 0,00808 | 14.2397| 3545 | 0.00148
2700 19.5976| 46.8043| 468.6043| 98.2505 | 78.0483| 7,833 .00560 | 12,9280 3412 00133
2800 19.8165| 48.5650|. 48.5650] 98.9636 | 765.84828| 7,555( .00503 | 11,706t | 3291 00107
2900 10,.6332| 50.5275| 50.5275| 99.6582 | 75.2580| 7,896 .00450 | 10,6702 | 3178 » 00087
3000 19,6488| 52.4916| 52.4916100.3181 | 70.7986| 7,064 ,00412 | 9.,5100| 3072 .00083
3100 19.6626| 54.4572| B54.4578 L00.9626 | 6B.5189| 6,887 0.00596 g.6182| 2973 | 0.00004
3200 19.6753| 56.4241| 56,4241 101.56871 | 66.3816| 6,615| .003546 7.5882 | 2880 »00087
3300 19,.6867| 58.3922| 58.5922102.1027 | 64.3735| 6,416 .00304 | 6.7148| 8793 « 00085
3400 19.6972| 60.3614{ 60,361402.7805 | 62.4834| 6,228/ ,00287 5,802% | 28711 «00085
3500 19,7068| 62.3318] 62,3316 03,3616 | 60,7011} 6,051 .OORE7 5.1189| 2634 00083
3600 19,.,7158| 84.3027) 64.3027P0%.9089 | 59.0177| 5,884 0.00833 4,3848 | 2561 | 0.00054
3700 19,7240| 66.2747| 66.2747[L04.4472 | 57.4251| 5,785 .00232 5.6919 | 2492 00051
3800 19.7318| 88.2475| 68.2475004.9755 | 55.8162| 5,575f L0021l | B.0366| 2427 .00039
3000 19.7386| 70.2210| 70.2210]05.4860 | 54.4848| 5,433 .00185 | 2,4120| 23656 | .00035
4000 19.7451| 72.1952| 72.1952Ph05.9858 | 55.1245| 5,288 .00171 | 1,.8813| 2306 00026
4100 19,7511 74.1700| 74.170008.4734 | 51.8306| 65,169 0.00169 1.2586 | 2250 | 0.00029
4200 19.7567| 76.1464] 76.1454p006,9494 | 50.5088( - 5,046f .00181 .7226 | 2196 «00030
4300 18.7619) 78.,1218| 78.1213[107.4144 | 49.4231| 4,928} LOOL57 .2118| 2145 .00030
4400 19,7668| 80.,0977| 80,0077L07.8688 | 48.3013| 4,817 .00146 -.2762 | 2097 00020
4500 19.7714} 82.0748| 82,0746 08,3150 | 47.2294( 4,711] .00187 -.7424 | 2050 .00025
4600 19.7737] 84.0519| 84,0519 L08.7476 | 46.8040| 4,609] 0,00118 | -1,188%5| <2008 | 0,00019
4700 19.7777| 86,0205| 86.0295 [L09.1729 | 45.2222| 4,512] .0010Q | -1,6153| 1963 .00014
4800 19.7814| 88,0074| 88,0074109.589% | 44.2812| 4,418] .00097 | -2,0244 le22 .00028
4900 19.7849| 89.9857| B9.9857[00.0072 | 45.376868| 4,328] .00090 | -2,4189| 1883 + 00020
5000 19,.,7882| 91.9644| 91.9644010.3970 | 42.5121| 4,242| ,00084 | -2,7987 1845 .00024
5100 19,7915 93.9434| 93.9434h10.7889 | 41.6795| 4,150| 0.00079 | -3,1557| 1809 | 0,00028
5200 19.,7942] 95.9226| 95,9226 111.1752 | 40.8788| 4,079| .00078 | -3.5038| 1775 00009
5300 19,7969] 97.9022| 97.9022h11.5505 | 40.1085( 4,002| .00079 | -3,8388| 1741 00019
5400 19.7995| 99.8820]| 99.88200111.9204 | 39.36668| 3,928| .00064 | -4,1614| 1708 00085
5500 19.8020{101,.8621(101.8621 12,2057 | 58.6516| 3,857| .00085 | «4,4728| 1678 ,00016
5600 19.8044|103.8424(103.8424h12.68406 | 37.9622] 3,780| 0.00056 | -4,7720| 1648 | 0.00008
5700 19.80671105.8250|105.8230h12,9910 | 37.8069| 3,728| .00058 | -5,0612 | 1619 »000186
5600 19,8089 |107.8057|107.8037 h1%,.3366 | 36.65646( 3,6569| .,00043 | «5,3405 | 1591 .00014
5900 19.8110{109,7847|109.7847 N15.6742 | 36.0340| 3,597| .00040 | -5,6103 | 1564 »00013
6000 15,0131{111.7659|111.7659014,0072 | 554341} mmmrene| cacaccnca| Lg g71] |===ree=| corcunana
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TABLE XV - THERMODYNANIC PROPERTIES OF BH(GAS)
[Molecular weight, 1l. 826]

© - -
S| 8 || =@ | s | - |s(f )=o) om0 Xsromor=3i5()
cal koall| (koal oal '
(moIe Ula (mole) (mofl.e) ole UK) 2 b ° d
0 wewnnuel| £279,8258 et B itisod Saamateiuintel Dutatuthutututntn

298.16| 6.,9583| 2,0739|281.8997| 41,0868|127 4088} =~~rm==| =mmewvecucs] 50,3050 memmrwn| cnecrecas
300 6,9596| 2.0867|281,9185]| 41,0790|126,6364 - 49,9666 -

400 6.9951| 2.7839|28R.6097| 45.0847| 05.3504| - - 36,1918 -] -

bo0 7.0796| 3.4871|2835.3189| 44,6534| 76,5727 - 2748950 wermmmn| ennenecwa

600 T.28130] 4,2014|284.,0272| 45,9654] 64,0448] =~ 22,3489 =

700 7.3715| 4.9305|284,7665|47.0790{ 55,0858 18,3628 —-_—

800 7.5844| 5,6758|286.601.68| 48,0740| 48,5563 ——— 1543677 | mmmmomme| meam—ana—

800 7.6897] 6,4371|206,28290| 48,87056| 45,1133 - 15,0508 | mewmcwn| vucmn= -
1000 7.8309| 7.2153|287.0501|49.7881| 38.5114| 3754 | 0.08127 |11.1658| 1887 | 0,02285
1100 7.8561| B,0026|287.6284| 50,6404{ 35.4674| 3417 | 0.02740 | 9.6175| 15819 | 0.,01987
1200 8.0658| 8,8037|288,6866| 61.B373| 38,5925 5138 «0B419 | B8,5324| 1596 01702
1300 8,1607| ©.,6150|288,4408| 51,8867 30.1.580| RBoS 02089 | 7.,B4R3| 1290 .01507
1400 8,2431|10,4362|200.2610| 52,4945] 28.0844] 2606 01807 | 6,3068| 1200 «01340
1500 8.5144|11.2631|291.0889| 653,0856| 26.2480| 2520 01560 | 5.4924| 1122 +01195
1600 8.3764|12,0976|291.9254| 53.6048| B4.6585) 2366 {1 0,01l344 | 4,7762] 1064 | 0,01080
1700 B.4302|12,9380(|292,7638| 64,1136| 235.2535f 4229 01217 | 4.1486 093 « 00983
1800. B8.4772|13.7855;295,6091| 64.5968| 22,0028} 2108 01033 | 3.5871 259 009819
1900 8.5184]14.85%51|294.4588]| 56,0662| 20,8830 2000 «00800 | 5.0837 88l « 00840
2000 8.5646|15,4868|205.3126| 66,4941| 19.8740| 1902 .00789 | 2,.62958 848 «00749
2100 8.5866|16.3458|296,1696| 65.,9183| 18,9604 1813 | 0,00781 | 2,218b 809 | 0,00687
2200 8.6150|17.2039}297.0297| 56,3124 18,1201| 1733 00612 | 1.843% 773 «00851
2300 8.6401118,0887 297 .8085| 66,6958} 17.56096| 1659 «00655 | 1.5013 740 .00627
2400 8.6626|18.9318|298.7576| 57.0641| 16.6727] 1591 00610 | 1.1867 710 .00580
2500 8,6828|19.7091| 299 .6249| 57.4181] 16.0512| 1529 004482 -8980 662 00569
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2600 8,7000|20,6683}300,4941| 67.,7590| 15,4387 1471 | 0.00409 | 0.6289 857 | 0.00527
2700 B,7172|21.5392|301,5650| 58.0877| 14,8808| 1418 = 005567 «3803 633 «00503
2800 8,7320|22,41161302,8574| 68,4050| 14.3798] 1368 »00338 »1462 611 «0048),
£900 B,7453|23.8855|303.1113| 68,7116| 13.9047] 1322 00893 | -.0683 590 00473
S000 B.7575|24.1606]| 505.9864| 59,0083 | 13.461l1| 12786 00268 | -.2677 871 00451
3100 B.7686|256.,0369]304,8627] 69.2966| 13,0459 1238 | 0.00858 | -0,4584 564 | 0.,00408
3200 8,77881{265.,9145| 505,7401| 69.5742| 12,66656] 1800 00236 | =-.5336 837 »00397
S3500 8,7881|26,.7026|306.6184| 68,8445| 12.2905| 1164 +00825 | =.B0O03 b2l 00386
3400 847966 |27.,6719| 507.4977| 60,1070| 11,9468| 1130 «00204 | =-.B574 508 003573
5500 8,8045|28.5619|308,3777| 60.53621| 11.6210| 1099 .00182 | -1,10867 462 00363
3600 8.8117|29.4327]500,2585| 80,6102} 11,3138 1068 | 0.00186 | -1.84860 479 | 0.00344
3700 8.8184|50.5145(310,1401| 60.86517]1 1l.0234] 1040 «00162 | =1,3789 466 «00547
3800 8.,8246351.1964|311.0282] 81,0870] 10.7481] 1013 «00156 | ~1.56060 454 «00559
3800 B.8304|32.0792|511.0060| 61.3163{ 10,4868 988 +00130 | -1,6248 443 «00316
4000 8.8567|32,9685|312,7883| 61.5599] 10,2386 964 «00118 | =-1,7387 432 Q0813
4100 8.8407|33.8465|51%,6781| 61,7581 10,0022 940 | 0,00119 | ~1.8478 422 | 0,00302
4200 8,8463|34,7506|314,66684] 61,9712| 9.7772 918 «00111 | -1.9607 412 -00299
4300 8.8497|35.6155(316.4411| 62,1794 9.56R6 897 00114 | -2,0495 403 00291
4400 B8.8657|56.6005|316,3863|62.5829| 9.3676], 877 00091 | -R.1440 304 00274
4500 8.8575|57.3861|3517.211P2|62.5819| 9,1818 868 .00088 | -2,2343 588 .00260
4800 8.8811|38,2720|318,0078| 62.7766| 8.9744 840 | 0.00078 | -2.3209 578 | 0,00257
4700 8.8644)30.1585|518,9841| 62.9872| 8.7949 822 +00075 | -2.4039 &70 00252
4800 8+8676|40.04483519.8707| 65.16539| 8,.,6829 806 +00072 | -2,48856 563 00242
4900 8.8705|40.9518|380,7576|63.3368| 8,4579 780 .00060 | -£,5600 &b6 +00230
5000 08,8753 141,8190|521.6448| 63,5180 8,2995 774 .00064 | -2,6335 549 .00227
5100 8,8769 |42,7064322,5522(65.6918| 8.1472 768 | 0.00063 | -2.7048 548 | 0,00833
5200 8,8784 43,5041 |325,4190]|63.8641| 8.0008 744 00052 | -2,7723 536 .00820
5300 8.8807 |44.4821 |524.3079| 64,0833] 7.8599 730 00062 | -2,8579 330 »00209
5400 8,8850|45,53703 |325,1961| 64,1995 7.7242 717 +00044 | -2.9011 525 »00201
5500 8.8850 | 46,2587 |526,0845| 64,3623} 7.5934 704 .00039 | -2.9622 519 »00194
5600 B.8870 |47.1473 |326.9731.|64.5224] 77,4675 602 | 0,00040 | -3.0211 $13 | 0,00189
6700 08,8680 |48.,0361 {537.,8619| 84,8707 | '7.3455 680 +00026 | -3.0780 508 «00200
| 6800 8.8207 | 48,0851 {328,7509| 64,8343 | 7.2280 668 «00028 | =3,1331 303 .00184
5800 8.8024 |49.8142 |329,68400|64.98853] 7.1145 657 +00030 | -5.1B63 208 »00183
6000 8.8041 |59.7055|550,5295]|65.13588| 7,0047 - -3,2378
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TABLE XVI - THERMODYNANIC PROPERTIES OF BO{GAS)
[Holeoular welght, 26.92].

Q " _AHO f_AH - 8T /a _—8T/0
S | ng-Eg | BR | s & 5( °)=-1%5( 8| logyg K Gloglox.-—r%b-(rd)
oal kcal koal cal a b
(moie '-"R) (moIe) (moIe (po e ' ¢
0 L I 168,1616| === ———— —

208.16| 6.976 | 2.0731|170.2347|48.605 |272.8666 | e 112.6245

200 6,977 | 2.0859|170.2475|48.847 |271,0072| =—ccrm|cmcamannac|111,8980 | cmmaaam ————————

400 7,082 | 2.7872|170.9488|650.664 |203,8499| -—-m=u]|~nem remmre| 82,4477 |-mcmemn| —en ————

BOO 7.250 | 3.5018]|171.6634| 62,269 |163,2146 64,7442 |-~ -—

800 Tad427 | 4.85347|172,3963| 55,504 |138,2380| m=nmee| mavumanaaa| 52,0207 -

700 7.835 | 4,9880|173.1496|654,755 |118,9540| mwmenn]| ccmcrennan 44,4620 | == -- -

800 7.810 | 5.7600|173.9218]|55.785 [102,4778| =emnee] —aam ~=—==ue| 38,1088 ———

200 7.970 | 8.5480|174,7106]|56,714 | 91.2079| =~unu= cmmmmena=a| 53,1604 -
1000 8.109 | 7.3530|175.5146|57.563 | B82.1842| 8084 0.03092 | 209.1974{ 3547 0.02195
1100 8,225 | 8,1697|176.3313|58.3413| 74,7981 7363 0.02647 | 25,9509 3229 0,01747
1200 8,325 | 8.9972|177.1688} 69,0813 | 68,6328| 6754 02252 | 28,2426 2963 +OL467
1300 8.411 | 9.8340|177.9968|50.7310| 63.4149| 6239 .01907 | 20,9487 2737 .01310
1400 8.485 |10.8788|178.8404|60.3570| 58.9394| 5797 01653 | 18.9806| 2544 .01120
1500 8.5485[11.5305(178.6921|60.94468| 55.0582]| 5414 01425 | 17.2734| 2376 .01010
1600 8,6025 |12,38081|180.5497|61.4980| 61.6602| 5079 0,01195 | 15,7783| 2229 0.00912
1700 8.648313.2506|181.,4122|62.0209 | 48.8608| 4783 .01048 | 14,4580( 2099 .00839
1800 28,6883 [14,1174]|182.2790|62.51684| 45,9929| 4520 .00885 | 13,.2835| 1984 00749
1900 8.7235|14,9886|183.1496{ 62.9871| 45,6051 4284 ,00790 | 12,.2318] 1880 .00720
2000 8.7550(15.8620|184,0236| 63,4354 41.4552] 4071 00733 | 11.2846] 1787 ,00865
2100 8.7835[16.7389| 184.9005| 63.8832| 39,6093 3879 0,00632 | 10,4270{ 1703 0,00611
2200 8.8095|17.6185{ 186.7801| 64,2724| 37.7398| 3704 .00587 9.6468| 1627 .00551
2300 8.8333 |18.5007| 186.6623| 84.6645| 36,1235| 5546 000492 8.9339| 1556 00547
2400 B.8549|19.3851|187.5467| 65.0409 | 34.6415| 3398 .00460 8.2801| 1493 .00480
2500 8.8749|20.2716] 188,4332] 65,4028 | 33.2777| 3264 00382 7.6781| 1434 .00458
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2600 8.,8054|21,1600{189,3216|65,751l5| 32.0185| 3140 0,00324 7.1280| 1379 0.00436
2700 8.9106122,0502|190,2118]|66,0872| 30,85251 3084 00380 6.6069| 1329 «00406
2800 8,9268 |22.9421)191,1057)|66.4118] 29,7691] 2918 »00249 6.1282| 1282 00383
£900 8.9421 |123,68555|191.9971|66.7251| 2B8,7604| 2818 «00217 5.,6822] 1238 «00383
3000 8.9565|24,7504| 192 ,8920|67.0286| 27,8189 B785 «00197 5.2657| 1197 00387
3100 8,9702 |25.6268|193,7884| 67.3284| 26.9378| 2658 0,00182 4,8758| 1169 0.00381
3200 8,985% [26,5R244| 194,6860| 87.6074| 26.1119] 2557 00115 4,5102| 1124 +00319
3300 8,9969|27,4254]195,5860] 67,8840] 25.3359| 2480 «00109 4,1664]| 1080 00311
3400 29,0081 1{268,.3236|196,4868| 68,1527| 24.6054| 2408 «00070 3.8427| 1058 .00311
3500 9.0200 29,2250 197.3066| 68,.4140| 23.9187] 2340 «00060 3,5373| 1028 «00504
36800 92,0316 |30.,1276|198,2892| 68,6685 25.2661| 2275 0.00054 3.2487] 1000 0.00£293
3700 9.0430]51.0513|199,1929| 68,9169 22.6507| 2214 « 00037 2,9755]| 973 00285
3800 9,0545|31.,9562|200,0078|69.15672|. 22.0877| 2157 200012 2.7166] 948 00272
3800 9.065432,8422|801,0038|69.3925] 21,85145| 8102 «00000 2.,4708( 924 00270
4000 9.0763 |55,7492]| 201,9108| 69,6222 20,9890] 20850 = 400020 2.2571] 901 00264
4100 9.0870134.65741802.8190]| 69 .,8464| 20.4892| 2000 | -0.00009 2.0147) 879 0,.00281
4200 9.0976 155,56661205,7282|70.0666| 20.0131| 1953 -+,00029 1.,8028]| 859 00243
4300 92,1080 |58,4769|204,68385(70,2797| 19,5582| 1008 ~.00044 1.6008| 839 .00242
4400 9,1183 |37.3882]205,5498| 70,4602 19.1260| 1865 -.00044 1,4075} 820 00238
4500 09,1284 |38,3006 | 206,.4622| 70,6943 | 18.7120] 1824 -.00082 1.2829) 802 00835
4600 9.1384 |39,8139]|207.5765|70.8660| 18.3161| 1785 { -0,00069 1.0462] 17856 0,00838
4700 9.1482 [40,1282|208,2808( 71,0018 | 17.9370| 1747 -o,00076 8768} 768 +00230
4800 9.1579|41.0325|209,2051|71.2843] 17.5738| 1710 ~.00058 «7145| 7B3 +00213
4900 8.1675|41,08698)210,1214|71.4755| 17.,2254| 1676 =.00070 -6BB87] 738 00210
5000 29,1769 142.8770|211,0586|71.6586| 16,8908| 1548 -.00086 «4080| 722 -002283
5100 9.1862 |[45.7952|211,9568|71.8404| 16,6886 1610 | -0,00072 0.,2652]| 709 0,00815
5200 9,1054 |44.7145)212,87569|72,0189] 16,2607| 1580 -,00091 .1267| 695 .00217
5300 9.2045 |45.6545|213.7969|72.194) | 15.9835| 1650 -,00084 -.0066]| 682 00210
5400 B,2135 |46.5552|214,7168|7TR.3662 | 15,6773 15621 ~-.00085 ~.1360| 669 00218
5800 0.2224|47,.4770|215,8806| 72,6564 | 15,4016 1494 -,00089 -.2588| 667 .00218
5600 29,2312 148.5996|218.56612)| 72,7016 | 16.1568] 1467 | -0.00077 | ~-0,5783| 845 0.00214
5700 P.2300 |49,3832|217.4848| 72,8651 | 14,.8792| 1441 -.00088 -.4956| 634 .00219
5800 9,2485|50.,2476]218,4092|73,0259 | 14,6316 1418 = ,00080 =-+6061] 6823 «00211
5800 942670 (61,1729 121.9,3345| 73,1840 | 14.5924| 1393 -.00097 ~-.7128| 618 +00220
6000 9.2654 [62.0090|220,8806|75.3397 | 14,1612 |wmuwecn| cccnavnca=| ~,8170 -

CSMBA

(seD)og

T9T2 KL VOVH


http://www.abbottaerospace.com/technical-library

TABLE XVII - THERMODYNAMIC PROPERTIES OF BpOz(GAS)
[Molecular weight, 69.64]

-

_ 0 AHO AHO\ - 3T/a -3%s0

Eo | o8 | mE8 | = | sf | g |8CHF)="fo(st) | Losuo K|sr0m,08="oh(i)

cal koal koal cal a b o a

ole MOIO (IIIOIQ mele

o it b 02 v 0 o ) 126.0889 morem | w—m - e A S 8 -anm - s o
298.16 - - - - -
500 memerm e | - - - - - LT s | om0 -
400 - - -] - A A ey b b D ek e | e b D S ol BN { kO kb s b ey b G
500 - - - - - - ar - o s o - - vescecan| crracwees
Boo - e | - - o | enem - gy o | e o g o 8 8 | o mmamme | Paem - -

700 - - —— - - mee | aeenaes | creeeceeren | osa- -
.Boo - - —memas | oo - - - -—--‘—--- e | oo mme
900 - - CRE LT LT L] mwmew | - - - -
1000 83.360| 18,.5946|142,.88384| 82,1636 |301.8037| £9,998| '©0,10329{101,1271| 13,090{ 0.01700
1100 25,7541 18,95028|146,0591| 84,4085|274,42895| 27,8968| 0,08117| 88,2101( 11,806} O,01197
1200 24,064 | 21.,3411|147.4300| 86.4886 |261.6025| 25,041 06409 | 79,2773| 10,917 .00821
1300 24,311 25,7596|149,8488| 88,4846 |232.82761| 23,131 +0B6176| 70.8714| 10,081 »00499
1400 24,510| 26.200091152,.2898| 90,2336 |215.7083| 21,408 .04230| 83,66567| 9,363 +00340
1500 24,672 | 28.6600|154.7489| 91.0500|201.3319| 20,071 03442 57,4203| 8,741 00178
1600 £4,.805| 51,1339|157.2228| 93,.526681188,7651| 18,885) 0,.,02017| 51.,9664| 6,196| 0,00092
1700 24.816| 35.6190(150,7088| 95.0337 {177,6604| 17,786 «02422'( 47,1333| 7,716 «00009
1800 £6.010| 36.1162|168,2051| 96,4605 |167,7784| 16,748 02046 | 42,8471 7,287| ~-.00086]
1900 26.000| 38.6218|164,7101} 97.8148 |156,9432 | 15,878 .01780| 50,0121| 6,904| «,00070
2000 25,159| 41,1337|167.2286] 99,1036 |150,9896 | 15,083 .01532| 35,6608| 6,660 -.00131
2100 25.221 | 45.65627(1689,7416 |100.3326 {145,7919 | 14,368| 0,01369| 32.4385| 6,248| ~0.00160
£200 £25.877| 46.1776|172.2666|101.5071 |157.2475 | 13,718 .01236| 29.6999| ©5,9656| ~.00198
2300 25,529 | 48.7079|174,7968|102,6519 |151.28706 | 15,187 .00992| 27,0084| 5,706] -,00178
2400 25,374 | 61.28430|177.3519 {103,7108 [125,7911 | 12,687 | - .00710| 24.,6331| 5,468 =-.00210
2500 25,408 | -55.8021179.8710 |104,74735 [120.7402 | 12,087 +00666| B2.4480| 5,249| =.,00196
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2600 26.,459| 56.3245]182,4154|105,7445 [118,0047| 11,686] 0,00418} 20.4311| -5,047| =0,00196
2700 £5.466| 5B.8697|184.9586|106,7050 |111.7846] 11,197 00367 lB.,5638] 4,861 -.00227
2800 25,491| 61.4178]187.5085|107.6316 |107,.7820] 10,808 00177} 16.8300| 4,687 ~.,00221
2900 25,814} 63,9678/190,0567|108.58686 [104,0554| 10,438 .00087| 15.,2180| 4,525 -.00203
3000 25,554} 66.5208|192,6091|109.,3919 [L00.5771] 10,087 «00003] 13.7097| 4,374 -.00207
3100 86,562 69.0745/195.1634|110.2204 | 97,3232 9,784] ~0.00066| 12.3008]| 4,233| -0,00201
5200 25.570} 71.6506{197.7195/111.0409 | 94.2726| 9,463] ~,00197| 10.8800] 4,100 =-.001B2
3300 25.585| 74.1884|200,8773|111.8280 | 91.4070} 9,178 -.00261| ©,.,7394| 3,876/ -.00101
3400 £5.598| 76.7476|202.8365|112.6920 | 88.7102] 6,910{ ~-.00301| B.57l9| 3,868 -.00159
3500 25.613| 79.3082|205,5971|113.3342 | 86.1675] 8§,659] -.00418| 7.4712( 3,748 =.00161
3800 26,624 B81,8700|207,9589|114,0560 | 83,.,7664| 8,420| =0,00447| 6.4317| 3,644| -0,00166
3700 £5,685| 84.4550|210,6219|11.4,7668 | 81.4052| 8,185 -.00528| 5.4485] 3,545 =-.00159
SB800 25.646| 86.9970|£213.0859|115.4419 | 79.3439| 7,980]| =.00535 4,6172] 9,452 -.00153
3800 £5.866| B9,.,6620|216,6609|116,1082 | 77,3031 7,779] -.00636| 3.85%8| 3,362| -.00130
4000 26,663 | 92,1279|218.2168|116.75678 | 756.3647} 17,585| =.00840 2,7944] 3,278| -.00121
4100 25.671| 94.6946}1220.78356|117,3916 | 73,5211 7,401| -0,00864| 1.9961| 3,198| -0,0012%
4200 25,679 | 97.26£11223.3510/118.0103 | 71,7666 7,226] -.00696| 1.2368| 3,122| -.00125
4300 26.687| 99,8504|225,9193)118,68147 | 70.0921) 7,060| =,00756 +5111] 5,049 «.001156
4400 25.695(102,.3994|228,4885|119,2053 | 68,4051] 6,900 =-.00753 -.1807| 2,978] =.00000
4500 26.699 |104,9690[251.0679|119.7827 | 66.9693| 6,748| -.00776| -.841l8| 2,912| -.00084
4600 25.705|107,5592}255.6881|120,3476 | 65.5001L| 6,602| =-0,00808| -1.4740| 2,849| =0,00087
4700 25,710]110,1099}236,1988)|120.,9005 | 64.11356| 8,461| -.00784| -2,07903| 2,788{ =-.00073
4800 25,716 (112.6812| 38,7701 |121.4418 | 62.7763| 8,328| =-,00B23| -2.6594| , 2,730} =.00074
4900 ‘85.720|116.2530|241.,3419|121,9721 | 61,4021 6,198| -,00800| -3.2168| 2,675 -.00060
5000 £65.726|117.8855|245.9142|122,4918 | 60.28056| 6,075| -.,00818| -3,7499| 2,619 -.00043
6100 £5.7291120,3980|246,4869)123,0013 | 59.0775 5,866| =0,00828| =-4,2630| 2,668| =0,000456
6200 25,733 [122.9711|2492.0600|123.5009 | 57.9404| §&,842| -.00836| -4,7564| 2,518 -,00020
5300 25,787 |125,5446|251.8555 | 125.9911 | 56.8466 B, 73] =-.00820| =-5.,2312| £2,470] ~.00021
5400 25.741(128.1186]|2564.2074|124.4722 | 55.7934| 5,625| =~-.00823| -5.6884| 2,4R4]| ~,00013
5500 25,745 |130.6928|256.7817 |124.0446 | 54.7789| 5,524| -.00843| -6.1290| 2,379 -.00002
5600 25,748 |133,2674|259.3583|186.4086 | 53.8009 6,425 | =0,00800| =-6,6638| 2,337| -0,00010
5700 25,768 |136,08424|261.9315|126.8643 | 52.8675| 6,327 ~.00786]| =8,0657| 2,285] . .00011
8800 25,7566 |158.4178|264,6087 [1.26.5122 | 61.9469| §,235| =-,00780| -7.3595| 2,255 . 00020
5800 25,760 |140,9936|267.0825(126,7625 | 6L.06876| 5,148| »,00810| =-7,7419 2,816 » 00027
6000 25.763 143'5698 269.6587 127-1855 50.21'76 hndeniesd Lol ol ol kol ol d ol ol ot ad o d -8.1115 L LT T oY Yoy NPT T TP
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TABLE XVIII - THERMODYNAMIC PROPERTIES OF Bg0z (CRYSTAL)

-

[Molecular weight, 69.64]

[+] (s} 0 0
ey | B [BrEG | B | s | -gp flomo K
cal cal cal cal
ole “Kf c:‘lole) mole) ole
0 el 2 [0 48,6039 |[==rm=—e~ mewmmmme (oane——
298,18 | 14.73 | 2.2410 [50.9249 | 13,07 [1137.336 [455.564
300 14.79 | 2,2680 |50.0519 | 13.16 [1130.390 [462.523
400 18440 | 3.9840 [52,6079 | 17.90 | 848.915 [528.717
500 21,12 | 5.,9080 |F4.5919| 22.31 | 879.678 [2655.953
600 25.28 | 8.1300 [66.8139 | 26.38 BE6.642 [206.747
700 26.16 [10.5620 [56.2369 | 30,09 | 485.753 [L71.589
723,16 | 25.57 [11.1400 |[59.8259 | 30,91 470.191 [164.853
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TABLE XIX - THERMODYNAMIC FROPERTIES OF BgOg(LIQUID)
[Molecular weight, 69.64]

(o] 0 .0 AHO AHO\ - §T/a -2 Tl
&y | B | B-u8 BQ S8 55 | 8 )55 (R0 | 2oe10 X 810510K=1%6(T+d)
cal 4| skeal koal cal Y a B o a
etetor) (B335) | () fretitn
a

723.16 51075 16.5500 65-2459 38.41 466.420 164.855 S b ks S A e e -—---u--;.
800 31,660 18,8982 | 67.6801|41,6117]481.894 |=mmewwa]|cceccna -] 145,584
900 31.242| 22,1413 | 70,8252|45.3166 |374.121 —— —m—e=| 125,064 ——————
1000 50,835! 25,2452 | 73.9201| 48,5872 |336,4027| 34,014| -0.07512|108.8151| 14,670 -o.oeoss.g
1100 30,580| 28,3159 | 76.9998|51.6141[306,5560] 30,8983] -0.04637| 95.5391| 13,333| -0.05693 [~
1200 30.442! 31,3870 | 80.0509|54.1690|279.8582| 28,201] -.02131{ 84.4852| 12,216 =-.05142 |
1300 30,392 | 34.4087 | 83.0026|56.,8037|258,1172] 26,095] =.00489{ 75.,1397| 11,271 -.04631§
1400 30,377 | 57,4472 | 86.1311|58.8554|259.4828| 24,226| =.00097] 67.1368| 10,462 ~.04377 |+
1600 30,372 | 40,4846 | 89.1685|60,9511)|223,.8331| 22,610{ -,00015{ 60.2049| 9,760| -,04040|R
1600 30.370] 43,5217 | 92.2056|62.9112[209.2020| 21,197 =-0.00022| 54,1453| 9,148| =0.,03770 g’
1700 30.370| 46.5687 | 95.2426]64.7535|196.7334| 19,951] =-.00049] 48,8030| 8,605| -.03586 |5,
1800 30.370| 49.5057 | 98.270666.4882(186.6600| 18,8421 =-,00024{ 44.08583| 8,1R3| -.05346]..
1900 30,370 | 52.6327 [LO1,.3166}68,1303(175,7334f 17,85L] -.00050( 39.8165| 7,692 -.03160 3
2000 30.370| 55,6697 [L04.3536|69.6880|166.8082| 16,958| =-.00024| 36,0020| 7,304| -.02090|%
2100 30.570| 68,7087 07.5908|71.1608{158.7332] 16,161| -0.00036] 32,6538 6,954| -0.02861 |5
2200 30.370| 61,7437 L10.4278(72,.6826(151,3922| 15,418] =~.000L1] 20.421.5| 6,635| =.02738 |2
2300 30,370| 84,7807 [L15.46468]|73.9326]144.6897| 14,7486] -.00027{ 26.5641| 6,344 =-.,02613 |t~
2400 30.370| 67.8177 N16.5018] 75.2251|158.5458| 14,131| -.00010| 23.9469| 6,077| -.02500|%
2500 30.370| 70,8647 19.5386|76,4649{132.8935 - meme=| 21,5411 —— ——

aEnthalpy change in converting BgOz(orystal) at 0°

K to BpOz(liquid) et temperature indicated.
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PABLE XX - THERMODYNAMIC PROPERTIES OF G(GAS)
[Atomic weight, 12.010]
INIEEEECIEERE
cal a keal koal cal )4

I(Eo e W mole mole ole
0 mweeeese i O 262.5181 P YT
208,16 4.9803| 1.5589] 263.8770| 37,7611
300 4,9801 1.5681‘265.8862 37.7917
400 4,9747| 2.0858| 264,3839| 39,2235
500 4.9723| 2.6631| 264.8812| 40,3333
600 4,9709{ 3.06803| 265.3784| 41,8398
700 4,9701] 3.5573| 265.8754] 48,0060
800 4,9697| 4.0543| 268.3724| 42.6696
900 4,0603| 4.5513| 286.8694| 43.2550
1000 4.9691! 5.0482| 267.3668) 43.7785
1100 4.9691| 5.5451}267.8832] 44,2521
1200 4,9697] 6,0421|268.36802| 44.6845
1300 4,9705| 6.5391|268,8572| 45.0883
1400 4,9726| 7.0362]269.3645| 45.4607
1500 4,9747 7.5336| 269.8517| 45.7959
1600 4.,9783| 8.0312|270,5408| 46,1150
1700 4,9835| 8.5293|270.8474| 46.4170
1800 4,9899| 9.0280|271.3461| 46,7020
1900 4.9980| 9.5274|271.8456| 48,9720
2000 5,0075|10,0877| 272.3458| 47,2287
£100 5,0189[10.5200|272.8471| 47.4732
2200 5,0316{11.0315|275.5496| 47.7070
2300 5.0466|11.5354]| 273.8535| 47,9310
2400 50607 | 12,0407 |274,.3508| 48,1460
2500 5.0760|12,.54768|274,8657| 48,3530
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2600 56,0941 15,0561| 275,3742| 48,5524
2700 5.1118| 13.5664] 275.8845| 48,7460
2800 5,12089|14.0785| 876,3966| 48,9318
2900 5.1486|14.5924] 876,9105| 46,1116
3000 65,1677|15,1082| 277 .4265| 48.2864
3100 5.,1866| 15.6269] 877.9440] 49,4568
3200 5.,2055| 16.,14565| 878,4636| 49,6212
3300 5.2243]| 16,6670 278,9851| 49,7816] -
5400 5.8428| 17,1904} 279.5085| 49.9379
5500 5.,2610| 17,7158 280,0337| 50,0901
5600 5.27686]18,2426| 280,5607| 50.2386
3700 65.2959| 18,7713| 281,0894| 50,3854
5800 5.,5126| 19.,501.7| 281,6198| 50,5249
5900 5.3286| 19.8358| 282.1518| 50.66351
4000 5,5448| 20,3674| 282 ,6855| 50,7982
4100 5.3500| 80,9088 283.2207| 50.9305
4200 5,3732| 21,4398| 283 ,7673| 51,0666
4300 5.,3866| 281,9772| 284,2983| 51,1862
4400 5.,3994| 22.5165| 284,8348] 51.3102
4600 5.4115| 83.0670| 285.,375HL| 61,4517
4600 5.4227| 23.5087| 285,9168) 51.5508
4700 5,4331| 24,1415| 286,4596} 51,8675
4800 5,4427| 24,6853 287,005/ | 51,7820
4900 5.4514| 25.2500| 287 .5481 [ 51,8843
6000 5.4592| R5,7765| 288,0936 | 58,0045
5100 5.4661| 26,3218| 288.6399| 58,1187
5200 5.4720]| 26 .8687| 289,1868( 58,2189
5300 5.,4770| 27.4162} 889,7345 | 52,3281
5400 5.4810| 27.9641| 290,2822 | b2, 4256
5600 65.4841| 28,5123 280,8304 | 62,5262
5600 65,4866]| 29,0608| 291 ,3780] 52,6260
5700 5.,4882| 29,8086| 281 ,8277| 52,7281
5800 5,4803| 30,1685 292,4766| 52,8175
5900 5,4898| 30,7074] 395,0265| 62,9114
8000 5.4899|31.2564] 293 .5745] 53,0037
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TABLE XXI - THERMODYNAMIC PROPERTIES OF CO(GAS)
[Molecular weight, 28.010]

S R - o JAHO\ -~ aT/s = 3T f0
By | 8 |EE8| mR | sf & [s(-8 F5(d) | 1080 H{sr0e10m=rb5(14)
oal (kcal) cal) cal ) a b o a
ole mole ole ole
(4] [PYSTUTRPETEIY By 65,748l | rmmenes |[cummmmnn | rereos| reonaccsnn | meseeenn | eosewe | oo
208,18| 6.965 2.,0727| 687.8188|47.3501 |434,8188 | ~womee| mmcamunann 1088 ,8536 |nnummns fuuenccnna
300 6.985 2,0856| 67.8516|47.342 |431,069) | =wrem=| wmmanm== -=1181,0087 — -
400 7,013 2.7838] 68,5290|49.352 |384,0680 |wwmwn=| cnccnnenae 134.8147 |»=—=e==- ———————
5§00 7.180 3.4900| 69,.2361[50,0R27 |250.5684|=—~rmmun| wemue—== =106 ,0BL0 [uumcann |mencwamnn -
800 7.276 4,2096] 69,9556|62.838 |Bl6,5368 |wmmmmn| cnnmmmn=" ww| B7,2538 m— = -
700 7.451 4,9468] 70.6919[03.373 |185,793L |-~ remmmnmennl 73,8128 |=—--- o |munnn =
800 7.624 5.6098| 71.4450|54.379 |162.7238 |==r=m=e| acucmccsuc]| 63,7218 |memren= ————— -
800 7.787 6.47068] 72.8167|55.2087 |144,7600 |=w=mm=| ===~ mmmmean| 55 ,B66D |mmmm———- ————e——
1000 7.9%32 7.266856] 73.0026|656.1160|130,3062 (12,904 0.03348 49,5767 | 5640 0.02293
1100 8,058 8.0660| 73.8021|58.8779|118.6348|1L, 736 0,02870 44,42656| 5131 0,01827
1200 8.167 B.8675| 74.6134|57.5837|108.82611.0,76% 02534 40,1314 4706 01680
1500 8.266 0.6889| 75.4350|58,2413[100.5223| B,039 +02161 36,4946 | 4546 .01461
1400 B 3549 [10.51968| 76.2657|568.8660| 93.4014( 9,236 «0)733 33,3764 4038 01310
1500 8,419 [11.36580} 77.1041]|50.43563] 87:8274| 8,623 .01492 30,6703 | 3771 .01142
1600 g8.481 |12.2030| 77.9491]59.9806| 81.8831] 8,087 0.01304 28.3080| 3537 0,01031
1700 8.556 [13.0638| 78.,7998]|60,4684] 77.0680| 7,615 «01.094 28.2111| 3330 .00980
1800 ‘8.585 (13.9099{ 79.8580|60,9857| 72,B8115| 7,196 00883 | 24.3515| 3146 00891
1900 8.627 |14.7705| 80,6166{61.4510| 69.0155| 6,820 00720 22,6888 | 2982 ».00800
2000 8.8685 |15.6551| 81,3812|61.8645| 65.,6985| 6,488 +00863 21.1878| 2854 .00748
2100 8.609 |16.5033| 82.2494|62.3181| 68.5080| 6,176 0.00445 19,8308 | 2700 0.00683
2200 B8.730 |17.3747| 83.1208|62.7234| 59.6943| 5,898 00325 18,5866 | 2578 00653
2300 8.758 |18.2491| 83.9952|83.112)| 57.1267 5,644 00213 | 17.4892| 2467 .00808
2400 8.784 |19.1282| B84,.8723|63,.4854| 54.7729| &,412 « 00080 16.4362 | 25656 . 00580
2500 8.806 {20.0057| B85,7518|63,8444| 52.8073) 5,187 00025 15.4834)] 2271 00544
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2800 8.827 |20.8874| B6,6335(/64,1908| 50,6082| 4,999| =-0.,00048 | 14.6045] 2184 0.00551
2700 B.847 |81.,7711] B7.5172|64.6250| 48,7572] 4,815 ~.00084 | 13,7903| 2104 00507
2800 B.B656 |22,6567| BB.4028|64.8468| 47.0584( 4,645 =-.00183 | 13.0338| 2029 . +00494
£800 B.B82 }25.5440| B9.2001165.1572| 45.4383| 4,488{ -.00203 | 12.3292| 1959 «00490
3000 B8.808 [24,4330| 90.1791(|65.4586| 43.9450| 4,338] -,00236 | 11.6713| 1804 «00483
3100 8.913 |25.3248]| 91.0707|65.7506| 42.5480| 4,199| -0.00289 | 11,0555 1834 0,00448
3200 8,927 |26.2166]| 91.9627|66,0538| 41.2387| 4,070, .-.00353 | 10.4779| 1777 » 00432
5300 8,939 |27,1009| 92,8560|66,5087| 40,0089] 5,946 -.00339 8.9351| 1723 »00444
5400 8,962 |28B,0044| 93,7605|66,6757| 38,8517| 5,832] =-.00386 9.4239| 1873 »00420
3500 8.963 |28,9002| 94.8463{66.8554| 37.7607| 3,723} =-.00417 8.9417| 1626 »00403
3600 8,974 |20,7970| ©5.5451|67,.,0880| 36,.75307| 5,619 =0,00391 8,4860| 1880 0.00417
3700 8.985 |30.6960| 96.441)|67.3340| 556.7565| 3,522] -.00414 8,0548( 1538 00406
3800 8,995 [31.5940| 97.5401|67.6738| 54.8338| 3,420 -.00403 7.6460( 1498 + 00390
5900 9.005 [52.4040| 98.2401|67.8076| 53.8586| 3,341| -,00405 7.2680| 1460 Q0380
4000 9,015 |55.5950] 99.1411]68.0357| 33.1274| 3,258 -.00423 6,.8892| 1423 00393
4100 9,084 |34,2969[100,0430|68,8584( 33.3370| 3,177| -0.00383 6.5382| 1389 0,00579
4200 9.054 |55.1998|100,.8450|68.4760]| 31,.5844| 3,103 -,00423 6.2037| 1356 «00385
4300 9.042 |36.1036{101.8497|68,6887| 30,8670| 3,050 =-,00394 5.88471 13285 .00566
4400 2.051 157.0083|1082.7544|68,.8866| 30,1823 2,961 -,00400 65.5799( 18956 00362
4500 B.059 [37.9138|105.6599)|69.1001| 29,6283| 2,895 =-.,00395 5.2885| 1266 +00358
4800 8,087 |58,8201{104,5662|69,2093| 28,9028| 2,858| =0,00396 5.00071 1239 0.,00358
4700 6.074 |39.7871|105,4752|69,4944| 28,3045| 2,770{ -.00358 4,7425| 1213 +003549
4800 8.082 |40.6549|1068.5810|60.8865| 27,7308| B,713| =,00347 4.485%5| 1187 00356
4900 9.086 |41.5435|107.2806|69.8728| £7,1808| 2,655| -.00310 4,8405| 1184 +00340
§000 8,086 |42,4627|108.1988|70.06656| 268.6529| 2,601 -,00300 4,0045| 1140 «00347
5100 | 9,103 {45,3627[109,1088|70,2567| 26,1459 2,548 -0.00279 S.7773] 1118 0.003540
5200 9,110 |44,2733|110,0194|70,4136| 25.6585| 2,400 -.00261 5,5688 ] 1097 Q0332
5500 9.117 |45.1847]110.9308|70.5872{ 25.1896| £,451| «,00239 3.3486 | 1077 .003286
5400 9,123 [46.0987|111.8428170,7576| 24,7381| 2,403 =.00201 S5.)459] 1087 .00322
5600 9.150 |47,0093|112,7564{70.9251| 24.3032| 2,358| ~,00167 2,9506| 1057 «00332
5600 9,137 |47.9227|115,6688|71.,0897| 25,8888| 2,316] =-0,00172 2.7620| 1019 0,00335
6700 8.145 |48.8367|114.5628]71.2514| 23,4798| 2,873 ~-,00140 2,5799| 1001 . 00321
800 9.150 |49.7515{115.,4974|71.4105| 23,0887 2,234 -,00135 B.40411 984 .00322
5900 9.1568 |50,6666|116,4127|71.5670| 22,7114 2,196 -.00130 82,8541 968 +00317
8000 94162 |51.6825]|117.,32868|71.7200 | 28.8467 | =wrmmn]| cnenancan=| 2,0806|-cceccc|avccncaan
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TABLE XXII - THERMODYNAMIC PROPERTIES OF COp(GAS)
[Molecular weight, 44.010]
. 0 E - -
S| . | ™8| B s | gy |8 (87 )= 186(5+0) | 10810 K| #108 08=TEE(3+d)
gal koal koal cal a b c a
mo.le moIe IIIOIE olLe
0 GO aB Ak gy A 08 o 0 - - - - - e - -

298,16 0.874| 2.8381| 2.2581|61.08L |648,2084 267.6053

300 8,804] 2,2546| 2.2546|51.116 |644.2527 £65,8787 - -

400 0.871| 3.1948| 3,1948| 53,815 {483,9350 emmmnn| ccuem- meme| 195,8795| mmmnme| mmmcnenee-

600 10.862| 4.2228| 4.2228(56.113 |387.6422| wm==-- cmmmmemman] 153 ,8214 | memmne| cmsmeanaad

600 11,311] 5.3224| 5.3224|68.109 |525.5798| ~- 125,7469| mmmman| cocc o caa

700 11.849| 6,4813| 6.4813| 59895 |277.4307| ~=rmmm|w=wanacuas] 105,6751] ==

800 12,300| 7.6894| 7.6894|61.507 |248.9862| ==mmuy|mmmmnaau- -| 90.6086]=wnu=u —————————
200 12.678| 8.9399| 8,9399|62.080 |R16.0824 784882L| —mmemwn| wm e
1000 12,995{10,2220| 10.2220| 84,3310|194,56823| 19,288 0,070956 | 69.4953| 8428 | 0.02238
1100 13.865|11,5350|11.5360| 65.56822|176.9768| 17,548 0.05867 | 61L.8111} 7666 | 0.01797
1200 13.490{12,8728| 12,8728| 66.7461|162,2048| 16, 007 .04919 | 65.4048| 7031 01434
1300 13.680|14.2312(14.2312| 67.8354 |149.8633| 14,868 04210 | 46,9820 6494 .01103
1400 13,844|15.6074| 16.6074| 68.8532 |139,2012| 18, B14 .03647 | 45.3324| 6033 .00880
1600 1%.988|16,9990| 16,9990| 69.8132 |129,9554| 12, 900 .03180 | 41.3018] 5633 .00718
1600 14,116{18.4042|18,4042| 70.7200 (121.,8611|12,100{ 0.02796 | 37.7788| 5283 | 0.00686
1700 14.230|19.8216] 19.8216) 71.5792 |114.7155| 11, 395 .02394 | 34.6603| 4974 .00487
1800 14.331|21.2496| 21.2496| 72.3966 | 108.5610| 10, 767 .02116 | 31,8925 4690 00394
1900 14,.421|22,.6872| 22.6872| 75.1727 |102,6730| 10, 206 ,01820 | 29,4152 4453 .00320
2000 14,502|24,1354|24,1334| 73.9145| 97,5618 9,701 .01548 | 87,.1855| 4231 .00R74
2100 14,576|25,5872|25.6872| 74.6238 | 92.9168| 9,244| 0.,01518 | 25,1680| 4030 | 0.00248
2200 14,643)87,0482| 27.0488| 76.5034 | 88.7018| 8,828 .01124 | 23.3337| 3848 ,00196
2300 14,705|28.5156|28,6156(76.9557 | 84,8623| 8,447 .01002 | 21,6587 3681 .00175
2400 14,763|29,9890| 29 .9890| 76,5828 | 81.3227| 8,099 .00850 | 20,1232| 3529 00120
2500 14,.817|31.4680| 31.4680| 77.1865 | 78.0746| 7,778 .00716 | 18.7104| 3388 .00112
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£600 14.868[32.9522|32.9522| 77.7687| 75.0759] 7,482 0,00509 | 17.4082| 3258 0.00083
2700 14,916|54,4414|54.4414| 78.3307| 72,2088] 7,208 00401 | 16,1988| 3138 +00069
2800 14,0961|35,9555|55,8553|78,8740| 69.7198| 8,955 .00322 | 15,0772| 3088 «000865
2900 15,003 |37 ,4355| 57, 4556) 79,3997 | 67.3181| 6,717 .00260 | 14,0331 2922 00060
3000 15.045|58,93558|58,9368|79,9080| 65.07656] 6,406 00172 | 13.0585| 28825 00041
3100 15.081|40.4420]40.4420| 80,4029 | 62.9793] 6,288| 0.00079 | 12.1468| 27534 0.000352
5200 15,117|41.,9519|41.,.9519| 80,8822 | 61.01l52| 6,094 00045 | 11,2921| 2649 » 00027
53500 16,162|43,.,4654| 45.4654|81,3480| 59,1661| 5,912| -,000582 | 10.4891| 2568 +00051
5400 15,185]|44,98822| 44,9882(81,8008] 57,.,4278| 5,740 -.00100 9.7333| 2495 .000351
3500 15,216|468,5022|46,5022| 82,2414 655,7888| 6,578| =-.00154 9.0207| 2421 «000560
5600 16.248|48,0854|48.0264|82.6705| 54.2400| b5,424| ~-0,00184 8.3477| 2354 0.00048
3700 15.275(49.5614}49,5614|83,0886| 52,7768| 5,280 ~,002B7 7.7110| 2290 00047
3800 15,3502|51.0802|61.0802|85,49635| 61.,3899| 5,141| -.00250 7.1079| 28230 -00081
5900 15.,529|562,6118|52.611.8|85.8941 | 50.0742| 5,011| -.00295 6.5356| B173 00045
4000 15.555[54.1460]154.1460|84,2826 | 48,8244| 4,888| ~-,00311 b6.8919| 2119 «00037
4100 15.380|55.6828|55.6828| 84,8620 | 47,6358 4,767 =-0,00310 5.4747| 2087 0.00046
4200 16.406|b'7.2280|67.8220| 85,0329 | 46,5059 4,664 ~,00322 4,9821} 2018 « 00040
4300 16,429|68,7637|68,7657|85,3957 | 45.4248| 4,545 =,00318 4.5124| 1970 «00057
4400 15,4562 |60,3078|60,3078| 85,7507 | 44.3948| 4,443 -.00333 4.0641| 1928 «00060
4500 15.475|61.8541|61.8541|86.0988 | 43,.4108| 4,343| ~,00313 5.,6556] 1883 «00065
46800 15,498 |65.4028{63,4028|86,45686 | 42.4608| 4,240| -0,00314 35,2257| 1lp42 0.00048
4700 16.,620|64.9656|64.9656|86.,7721 | 41.6680| 4,158| ~-,00305 £2.8355| 1803 «00048
4800 15,542 |66.5068|66.6068|87.0991 | 40,7057| 4,070] =.,00271 2.4572| 1765 »00080
4900 15,564 |68,0620|88,0820|87,4198 | 39.,8778| 3,986 =,00250 2.0064} 1729 »00080
8000 'L56.586|69.6196|69,6196|87.7544 | 39,0831 3,906 ~.00239 1,7500| 1694 +00064
5100 15.608 |71.1792|71.1762|88,0433 | 38,3198| 3,827] ~0.00196 l.4172| 1661 0,00068
5200 15,830(72,7412|72,7412|8B,3466 | 37.5858] 3,752 ~-.00172 1.0871| 1lé29 «00064
5300 15.652|74.5062|74.3062|88,6445 | 36.8796] 3,880| =-,00158 »7801| 16598 00067
5400 165.674)76.87168|75.8718|688.9373 | 36.1897| 5,610| -,00116 »4925] 1568 «00071
5500 15,696 |77,4400|77.4400| 89,2251 | 35.5445| 3,543| -.00088 «R067| 1540 .00070
5600 15.718|79,0108|79,0108| 89,5081 | 54.9127] 3,478| -0,00068 | -0.,0690| 1612 0,00074
5700 15.740)80,5856 B0 ,5856 | 80,7866 | 54,3082 3,416| =-,00037 -.3360| 1486 +00080
5800 15,762 82,1688|82,16688|90,0804 | 35,7148 3,3668| =,00031 -.5919| 14860 «00074
5900 15,784|83,7360|85,7360| 90,5301 | 33,1461| 3,898 -.00007 ~.8401] 1435 00073
8000 15,806 |B5.5156|86.3166|90.5956 | 52.5965 =1,0800 -
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[Atomic weight, 35.457]

TABLE XIIIII- THERMODYNAMIC PROPERTIES OF 01(GAS)

0 0_g0Q 0 0

gy | %P [Br¥o| e Sp

aal koal koal ) cal
mole mole/|\ mole ole Uﬂ
0 mmmmnee | O 3R 4513)| mwmwnan
298,16 5.3208| 1.4991]|34,0122|59,4569
300 b,.2237| 1.5087] 34.0218|39.4890

400 B.3706| 2.0391]34,5582| 41,0158|.

800 5.,43683| 2.5801]36,0032| 42.2208
600 Be4d4B| 3,12844(35,657b| 45,2102
700 5.4232| 3.6880|36,181%|44.0511
800 5.3887| 4.2086| 36,7817} 44,7751
200 5.,5606| 4.7458]37.2587| 45,4066
1000 '5.5155 5.,2788]| 37,7919 45,9674
1100 B.2788| 5,B8084|368,5816|46,4782
1200 5.28477| 6.,5347| 38,8478| 46,9302
1300 542201 | 6.8581| 39.3718| 47,3491
1400 6.1668] 7,3789|39.8920| 47.7351
1500 5.,1745| 7.8974| 40.4105] 48,0088
1600 5.1557| B.4150] 40,9270] 48,4262
1700 5.,13p2]| B,0888| 41 ,4417}48,7383
1800 5.,1846| 9.,4418] 4]1,9549] 46,0316
19C0 5.1117| 9.9536] 42,4667 49.3083
2Q00 5.,1002|10.4842| 48,92773| 49,5702
2160 . 10,9757 «4868[ 49,8188
2200 5.,0809|11.48R3| 45.9954| 50,0664
2300 5.0727111,8900| 44,5031 | 50,2811
2400 5,0664|12,4969] 45,0100| 60,4968
a500 5,0588|135,0031| 45,.5162| 50,7034
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50,9017|

2600 65.,0528|13,5087] 46,0218

2700 5,0474|14,0137| 46.5268(51.0923
2800 5.0425|14,5182| 47.0515}51.2758
£900 5,0380|15.0282] 47.5355 |51 .4627
3000 5.,0339|15,5258| 48,0589 |51 .6834
5100 5.0501|18,02090| 48,5421 151,7884
3200 5.,0287|16,5518| 49,0448 51,9480
3300 5.,0235|17.0345]| 49.6474]62,1027.
5400 5.0806]|17,.5565] 50.0496 {52.2526
3600 5,0179]|18,038b| 60,5516 | 58,3981
3600 5.01.54|18.5401| 51.0532 | 62.5594
3700 5,0131|19e,0418| 51,6547 | 52,8768
3800 5.,0109(19,.5428( 62,0559 | 58,8106
3900 5.0089120,0437] 62,6668 | 62,2406
4000 65.0070120.5445| 55,0576 | 53.0674
4100 6,0062|2).,0452| 63,5583 {63,1810
4200 5.0085|2).5458| 54.0587 {563.3116
4300 5.0080|2L.0459| 54,5590 | 55,4263
4400 5.0008|22,65460| 66,0591 | 65,5443
4500 4,9995|23.0460|55.5691 | 63,8566
4800 4,0081|25.5459( 56,0690 |b63.76656
4700 4,9970}24,0456| 56,5587 |53.8740
4800 4,9960)124,6453] 67,0684 | 53,9792
4900 4,9950126,0448| 57,6579 | 64,0822
5000 4,9941185.5445| 58,0574 |54.1831
5100 4,9932|26,0436 | 5B+.5667 [54.2820
5200 4,0924|26.5420|659.0660(54.5768
8300 4,9916|27,.,0421| 59,5552 |54.4740
5400 4,9908|27,5412| 60,0645 |54,5673
5500 4,990128,0405| 60,5534 |54,6689
6600 4,9894|28,5595{61,0524 |54,7488
5700 4,0887|20.,03582]61,.5515 |54.8871
6800 4.9880|29,5570] 68,0601 |64,9859
5200 4,9875|30,0358]68,5489 |55,0091
6000 4.9866|50.5545)] 65.0476 165550029
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TABLE XXIV - THERMODYNAMIC PROPERTIES OF Olg(GAS)
[forecular weight, 70.914] .

. o oy . -
Sey | % [ BE8| mR | s8 | -gF [8(-RF FoudG(R)|teeso 8108, g5 187 (§+2)
cal keal\| fkoal\ls ocal b 4
ole (moIe moIe) (moIe Uﬁ & b
0 mmm==na] 7.8081 -
298,16| 8,11 2.1939| 10,0000] 53.286 | 97,9319 06,8304
300 8.1k £.2089{ 10,0150] 53,336 |97 43383| mmmec=| camcaeeaua 56.8695 ————
400 .44 5.0584| 10.8445] 55,720 |75.2047 - £6,0820 eLL
500 8.68 5.8930| 11.6981} 67,625 | 58,8856 19,7044
600 8.74 4.7610| 12,5671| 59.207 | 49,2389 165.4354
700 B8.82 5.6399| 15,4460 60,562 | 42.5545 12,5766 -—
800 8.88 6.5248|14.3309| 61,744 |37.1837 —— 10,0785 | ~==cr=| cenccnad- -
800 B,92 744148115,28203| 62,792 | 33,1564 mmmcsc) ccannnanaa| 8,2757
1000 B8.86 8.3000|16.1161| 63.7550|29,9862] 20884 0.02478 | 6.8337| 1282 0.01766
1100 8.99 9.2065|17.0126| 64.5004|27.8796| 2624 0.02285 5.,6506| 1168 0,01517
1200 9.02 |10,1070|17.9131|85.,3739{26.0701| £410 .01895 | 4.6621| 1073 01312
1300 8,04 |11.0100/18.8161|66,0967|23.1973] 2227 «01719 | 3.8238| 998 «.01183°
1400 9.06 |11.9150]|19,7211|66.7674|21,5894| 2070 «0LE70 | 3.1032| 923 « 01047
1500 9.08 12,8220|20,6281]67.3631|20.1957| 1930 0L696 | 2,4774| 863 « 00983
1600 9,108 |13,73165]|21,.5376|67,9800|18.9705{ 1817 0.01228 | 1.,9288| 810 0.00863
1700 9,124 114.6431{82,4492|68,5327|17.80804| 1712 201108 | 1,4437| .764 «00786
1800 9,139 |16.5663|23,3624|69.,0547|16.9272| 1618 .01042 | 1.0116] 722 00720
1900 9,165 |16.4700|24,.2770]|69.5492|16,0652| 1534 «00890 .6244] 686 «00620
| 2000 B.171 |17.3873|25.1934{70.0192|15.2883| 1450 00856 «R2752] 853 +«005485.
£100 9.185 [18.30651|26,1112|70.4670[14,.56845| 13901 0.00828 |=0.,0412| 623 0.00492
2200 9,200 |19.2243|27,0304|70,.8946{138.9440]| 1320 «00767 | -,3293] 595 «00480
2300 9.215 |20,1451)|87.9512|71.3059]|135.5585! 1272 .00740 | -,5088| &70 «00440
2400 9.230 |21.0675(|88.8734{71.6964|12.8211| 1220 «00700 | -,8347| 547 «00410
2500 D.244 |21,9910|29,7971|72,0736|12.3281| 1178 00685 |-1,0578] 5286 «00379
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2600 9.259 | 22,9161| 30,7228] 72,.4364{ 11.8687| 1128 0,00832 | -1.B2637| bBO6 0,00559
2700 9.273 | 25.8427| 31.6488| 72,7860] 11,4446 1087 00599 | -1,4547| 488 « 00331
2800 ©.287 | 24.7707| 32,5768 75,1855} 11,0504| 1049 .00668 | =1.6325| 471 00319
2900 9300 | 25,7001] 33.5062| 75.4497| 10,6830/ 1012 .00597 | ~1.7070] 4b6 » 00280
3000 9.316 | 26.6309| 34.4370| 73.7652| 10,3397 981 00495 | -1.,9587] 441 «00264
5100 9.327 | 27.5628| 35.5690| 74,0708] 10,0185| 949 0,00514 | -2,0076] 427 0.00866
5200 9,341 | 28,4983 36.5024] 74.3672| 9.,7166| 019 +00538 | -2.2338{ 415 »00224
3300 8.355 | 20,4311] 37.2372| 74.6648| 9.4528| 893 200465 | -B.36168] 402 00226
3400 9.368 | 30.3673| 38,1754| 74,9545 9.,1655| 866 .00487 | -2.4881| 39l 00209
5600 9,382 |31.,3048| 39,1109| 75,2060 8,9132| 843 +00443 | -2,5060| 381 «00177
5600 9.395 | 32,2437] 40.0408| 75.4705| B.6746| 819 0.00455 | =-R.7036| 371 0,00183
3700 9.409 | 33,1839 40.,9900] 75.7281| B.4487| 798 +00430 | -2.8054| 361 00180
5800 9.422 | 34,1254} 41,9315] 76,9792 8,8344f 776 .00453 | -2,9020| 352 +00144
3800 9,436 | 35,0683] 42.8744| 76.224).| 8,03009f 768 00410 | -2,90837| 543 +00156
4000 9.448 | 36.,0126| 43,8186] 76.4632] 7.8373] 739 .00406 | -3.0810| 334 00154
4100 9.46)1 | 36,9579} 44,7640| 76,6968| 7.8530| 721 0.,00403% | -3.1640] 327 ¢.00154
4200 9.474 |37.9047] 45.7108| 76.9248| 7.4773} 703 00431 | -3.8432| 319 .Q0131
4500 9,488 | 38,8520| 46,6589 77.1479| 7.3095| 688 +00394 | »3.3187| &12 «00129
4400 9.601 | 39,8023| 47.6084] 77.5662| 7.1492| 672 00597 | =3.,3908| 30b6 .001282
4500 9.514 | 40,7530| 48,5591) 77.5798| 6.9959| 658 .00386 | -3.4666| 299 .00110
4600 9.687 | 41,7061} 49,5118] 77.7891| 6.8490f 644 0.00378 | =5.6260| 202 0.00117
4700 0.540 |42.6584| 50.4645| 77.,9941| 6.7082} 630 .00385 |-3,5883| =286 .0011%
4800 9.563 |43,6131| 51.4192] 78,1961 6.5751) 617 .00378 | =-5,6600| 281 «000856
4900 9.566 | 44,5690 62,5751| 78,3982| 6,4454f 606 .00370 | ~5.7083| 275 00100
5000 9.579 | 45.6265] b5.5524| 78,5866| 6.3187] 593 «00363 | -3,7643| 270 «00086
5100 9,692 | 46,4868 54,2000] 768,7754] 6.1988| 68l 0.00377 |-5.8L8L| 266 0.,00084
5200 9.606 | 47.4447|55.2508|78,9618| 68,0835 569 00384 | -5.8698| 260 00084
5300 9.610 | 48,4069} 56.2120]79.1449| 5.9721} b59 00378 | -35,92198| 2b56 .00078
5400 9,632 49,5684 57,1745|79.3848| 5.8648] 549 .00388 |-3.8678| 250 00086
5500 9.645 | 60,3525| 58,1384| 79,5016| b5.7613} 539 «00385 |~-4,014)| ‘246 «00077
5600 9,658 |b51.2974|58,1035|79.6756| 5.6614| 530 0.00362 |-4.0588| 242 0.,00074
5700 0.671 |52.,8639|60.,0700|79.0466| 5.05648] 520 003684 |-4,1020| 238 00067
5800 9.684 |653.8516|61,0577|80,0149]| 5.4715} Bl 00369 |-4,1457| 233 .00071
5900 9,897 |54.2007|62.00688|80.1806] 5.5813| 503 00357 |-4.18389| &30 «00067
6000 84710 [|55.168680|6L,0771|B80.3458| 54B008|m=merm=|wmrenrnmne=| -4 ,8220 | -~
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TABLE XXV - THERMODYNAMIC PROPERTIES OF GL1F(GAS)
[Molecular weight, 54.457]

_AHO _AHOY -8 T ra —4T /o0
Go| 6 || = | 88 | -&F | S(RR )=ho()|2omo Ksromon= Ty (H+d)
cal Y [koal oal) cal Y
(moIe °K oIe) ole (moIe K| a b o d
0 mmnmawe | 21,2069 muvmnvn| nevcnenn] srmuunel conmre——— wemmemn]| cssren| cecnec e
208,16| 7.6517| 2.1281|23.3350| 52.0435]| 102.1328| ~rmmee]| connununna 58 48196 -
300 7.6609| 2.1422| 23,3491| 52.,0904]| 10L..5164| ~~ere=| cnamcccnna| 38, ,5476] crerma| annnmena
400 8.,0382| 2,9283| 24,1351| 54,3491 76,4945| ranunn] cennmmaaa. 27 45018 | mmveme| cnnmncnaa -
500 B.2920| 3.,7456|24.9525| 56,1720 61.4528| mmuwac] caccmcimmn 20,8444 memmee| e -
600. B8.4594] 4,5838| 26,7907| 5746997 51.4044| cormccn| remnecanaa- 16,3882 | w=rwen| menncnanaw
700 8,5723] 5,4%b7|26.6428 5840127 44,2125 mmwesa| cucaaccana 13,1937 | mmemaa| ceacann e
800 8.,8511). 6.2971| 27.5040] 80,1628| 38.808)| —=m—e—= mrmeneenen]| 10,7808 | cemcen | rere e cnaw
200 8.7077] 7.1652|288,3721|61.,1852| 34.5078| mmmmem ennmmannes]| §.0145| cecann| cnnnmaaa -—
1000 8.7496| 8,0381|29,2450|62.1049| 31.2228| 3018 0.02148 7.4100] 1337 0.01885
1100 8.7814| 8,9147|30.,1218]862,.9404| 28,4577| 2748 0,01730 6,17567| l1ele 0.01680
1200 8.80680| 9.7940|31,0000]{63,7055| 26,1504| 2522 «01480 5,1445| 1119 .01383
1300 8.8255|10.,5766|51.8825{684.4111] 24.1955| 2331 01250 4,2899| 10356 01811
1400 8,B411|11.65689|32.7658{65,0857| 22.5180| 21687 +0LO73 5.5185 262 «01127
1500 8.85358|12.4437|33.8506] 65,6761 21.,0828| 2025 +00008 £2.,8659 200 «00980
1600 8.8644|13.3206]| 34,.5565166.2479 18,7879] 1901 0.0074%7 2,8836 845 0,00804
1700 3.,B732|14.2185|35.4234|66,7866| 18.8622| 1790 +00696 1.7875 7686 +00848
1800 8.8808|15.1042]|36,3111|67.,2929| 17.8608| 1692 «00817 1,33868 763 00778
1900 8.8875|15.9926|37.1895|687.7733] 16.7641| 1605 « 00600 93527 714 « 00730
2000 8.89357|16.8817|38.0866| 68,2203 15.9568| 1525 |- »00491 «5684 680 «00649
2100 8.8997|17.7713|38.9782|68,.,68634| 15.2255| 1453 0.00465 0.2381 848 0.00835
2200 - 8.9059(18.6616|39.8685|68,0775| 14.5804| 1388 +00412 -,0628 819 00607
2300 8,9128]|19.5525]|40.7594|69.4756| 13.9528| 1327 « 00448 -.3380 593 +00562
2400 8.9202|20.4442|41.6611|69.8630| 13.3954| 1272 00430 -.56907| " B89 +00530
2600 8.9201|21,3366|42,.5435|70.2174| 12.88235| 1220 00477 -, 8236 547 +00492
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2600 8,9398| 22.2301} 43.4370| 70.5678| 12,4083 1173 0,00476 | ~1.0389| 527 0,00461
2700 8.9525|23,1247] 44,3316| 70.9054| 11.92691 1128 »00534 | -1.2587| G508 « 00437
2800 B8.9678| 24,0207| 45,2876] 71.2315| 11.5609] 1086 00608 | -1.4245| 4980 « 004335
2900 8,9858|24.9184 46,1253| 71.5463| 11.1804] 1047 00650 | ~1.6978| 474 «00390
3000 9.,0072|25.8180] 47.0249{ 71.85613| 10,8249 1009 .00762 | -1.7597| 4569 «00374
3100 9.0520| 26,7200] 47,9269]| 72.1470| 10.4918| 074 0,00832 | -1.8115| 4456 0.00544
3200 9.06806| 27,6246 48.8315| 72,4548} 10.1791] 941 .00015 | -2.0540] 432 .00319
3500 9,0932| 28.5323| 48.7592| 72,7136 9,.8848| 609 .010156 { -2.,1881| 419 +00306
5400 9.,1299| 29,4436| 60.,6504| 72,9855] ©.,6075 879 01116 | -2,3144| 408 00873
3500 9.1709| 30.3586{ 51.56654]) 75.2508] 9.3450] 850 01229 |=-2,4557| 397 «00252
3600 0.2162|31.2779| 62.4848| 73.5008| 8.,0966( B23 0,01317 | -2.6465| 587 0.0022L
3700 §.2658| 32.2020| 53.4089|73,7630] B8.8810 797 01416 | -2,6833| 377 00219
3800 0,3197| 35.1312| 64,5381 74,0108| 8,637l 772 .01535 | -2,7647| &6€8B 00184
3900 9.3778|34.0861| 55.2730| 74.2536| B.4238( 749 »01605 | -2.8508| 569 «00175
4000 9.4399|55,.0070| 56.2139| 74,4918| 8.2205f 726 +0171% | =-2,9424{ 351 «00149
. 4100 5,5059|35.9543| 57.1612| 74,7267 8.,0265| 705 0.01804 |-3.0205| 343 0.001353
4200 9,5754|36,0084| 58,1155|74.9666] 7.8404| 684 01893 |{-3,1185| 336 « 00108
4300 9.6486|57.8696| 56.,0765|75.1818| 7.6624] £66 »01964 | ~3,1917| , 329 «00063
4400 9.7246|58.8382| 60,0451|75,4046] 7.49156| 647 «02032 | -3.2674| 322 »00074
4500 9.8035| 39,8148 61.,0215|76.6239| 7.5274| 630 02084 | ~3,3397| 316 +00060
4600 0.58849|40,7090{ 62.0069|75.8405]| 7.1696| 614 0408146 |-5,4089| 310 0.00024
4700 £.9686(|41,7917| 82,.9986|76.0658] 7.0175| 699 .02181 |=-3,4751| 305 -,00004
4800 10.0539| 42,7928 63.9997|76.2645| 6.8708] 585 .02881 [-3.53B6| =299 -,00012
4900 10.1407|43,8026| 656,0095]|76.4727| 6.7293| 6572 08830 | -3,5995| 294 -.00030
§000 10.2287|44.8210| 86.0879|76.6786] 6.5926| 5660 02850 |-3,.,6580| &89 -.00057
65100 10,3173|45.8485;67.0552|76.8818| 6.4603| G548 0,02272 |=3,7141| 284 | -0,00078
5200 10,4064 | 46 .8845] 68,0014|77.0851] 6.5382] 538 02259 |-3.76B0| £80 -.00093
5300 10.49556| 47,9296| 69,1566 77 .2822| 6,2081l] 6528 .022528 |-3.8199| 875 -.00103
5400 10.5844]|48,9838|70.1905| 77,4792 6,0878] 619 .02244 | -3,8698| 270 -.00108
5600 10.6725|50.0485]|71.25634|77.6742| 6,9710{ ©E11 »02215 |-3.9178| 287 -.00138
5600 10.7597|51.1181|72,3260|77.8675] b5.B576] 604 0,02178 |~5.9641| £635 | -0,00154
&§700 10,8457|52,.,1985|75,.,4062(78,0686| b5.7474| 497 .02141 (-4,0087| 269 -.00166
5800 10.9302|63,.2871|74.4940|78,2478| 65,6403 491 02008 |-4,0618| 255 -,001862
6900 11.0120|54,5845|76.56912|78,4554] b5.536l] 4856 .02067 |=-4.0952| 252 -,00190
6000 11.0037| 65,4896 76 .6965|78.6212| b5,4348| mmwmrs|menveccunen]ed ]i0]|wecncn|vancncaces
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TABLE XXVI - THERMODYNAMIC PROPERTIES OF F(GAS)

[l_!olecular welght, 19.0@

2 | 8 |BEr-mg| BB | s§
(°) [ F

cal kecal keal cal

(moIe UR) (mo e) (moIa mole
0 wmmmnee | O 48.278]1| mumnuaw
298.18{ 5.4364 ] 1.5580| 49.8361| 37.9173
300 65,4356 | 1,5680| 49.8461| 37.9507
400 5,3612 | 2,1081| 50,3862{ 39,6050
«| 600 65.2819 | 2.6401] 50,9182 40.89268
600 5.2179 | 5.1650] 61.4431 41,6497
700 5.1692 | 5,.6842| 51,9625 42.4502
800 B.1384 | 4,1958| b2,4773| 43,1379
800 5.1043 | 4,7110| 62,9891} 43,7407
1000 5.0886 | 5.,22035| 53.4984 44,2774
1100 5.0655 | 5.7377| 54.,0058] 44,7810
1200 5.0619 | 6,2336| 54.5117| 45,2012
1300 5,0409 1 6,7382] 55,0163| 45,5051
1400 5.,0318| 7.2419| 85,.5200] 45,9783
1500 5.,0844 | 7,7447]|56,0228] 46.3252
1800 5.01BL | 8.2468| 56.65249| 46.6493
1700 5,0129| 8.7483| 57.0264| 48,9534
1800 5,0084| 9.2494| 57,5275 47.2398
1900 §5.,0045| 9.7501| 58,0282 47.5105
2000 65,0012 |10.2503| 58.5284] 47.7671
2100 4,9983 |10.7503] 69.0284] 48,0110
2200 4,9957 [11.2600| 59.5281| 48.2435
2300 4,9935(11,7495| 60,0276| 48,4655
2400 4,9915|12.2487| 60.5268| 48,6780
2500 4,90898112,7478|61,0259| 48,8817
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2600 4.,9882|15.,2467| 61.5248| 49,0774
2700 4,9868}13,7454| 62.02355| 49,2666
2800 4,9855|14,.244)| 62.5222| 49,4469
2000 4,0844|14,.7425| 65.,0206| 49.6219
3000 4.9854|15.2400] 65.5180| 49.7908
3100 4.9824]115.7598| 64.0173| 40.9642
3200 4,0816|16.2374{ 64,5155/ 50.1124
3500 4,9808(16,7565] 65.0136| 50,2657
3400 4.9801|17.2536| 656.5117| £50.4143
5500 4,9794|17,7316] 66.0087] 50,5587
3600 4,9788]|18,2295| 66.5076] 50,6990
3700 4,9782|18.7273| 67.0054| 560.8354
3800 4.9777|19.,2251) 67,5032] 50.9681
3800 4,9772|19,7229} 68,0010} 61,0974
4000 4,9768|20,2206[ 68,4987} 61,2254
4100 4,9764120,7182| 68,2963 61,3463
4200 4,9760| 21,2168 69.4959| 61 .4662
4300 4.9766|21.7154{ 60.9915| 51.6853
4400 4,9753|22.2110| 70,4891} 51,8977
4500 4,9750|22,7085| 70.9866| 61,8095
4600 4,9747|23.2060| 71.4841|651,9188
4700 4,9744|25,7054| 71.9816{ 52,0258
4800 4,9741)24,2009| 72,4790] 52,1306
4900 4,9759| 24,6983| 72.97654] 52,2331
5000 4.9757|285.1956| 73.4737 | 52.3336
5100 4,9756|26.6950| 75.9711 | 52,4320
5200 4.9752|26.1905| 74.4684 |52. 5266
5300 4.9731|R6.6876|74.9657 |52.6834
5400 4,9729|27,1849| 75,4630|52, 7165
5500 4,8727{27.6822| 75.9603 |52.8078
5600 4.9725|28,1795| 76,4576 | 652.8872
5700 4,0724|28,6767|76.9548 |52,9852
5800 4,9723|29,1740(77.452) |63.0716
5800 4,9781|29,6712]|77.9493 |65.1666
6000 4,9720|30,1684|78.4465 |63.2402
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TABLE XXVII - THERMODYNAMIC PROPERTIES OF Fp(CAS)
[Moleqular weight, 38.00]

o 1210 o o AHC AHO\ - 8T/m _=aTfc
Zey | % | EREB | = s |-mr |8(-mr )*~rho(T*e) [108y4 K{8 106, =h5(+4)
oal keal keal cal [
[(nole (mole) (mole) I(molo a b ¢ d
0 mmmmmee | () 60,9668 menmmun | mannaaa e - - - —-— ———
208,16| 7.6183| 2,1137| 63.0699| 48,5500 |81,7763| ==mmea| enmeuecasa=| 20,8661 -
300 7.6862] 2.1278| 83,0838] 48,6053 |61 ,4078| wmenre| cmmnccacen 20.7035 | w=amaa -
400 7.0077| 2,92001| 635.85635| 50,8251 |46.4488| —==~-- comrecmeen 14,0101 | w—ee—- -
500 8,1822| 5.,7056| 64.6817|52.6R11 (37 .4148| mmecenn| mennnnmane| §,06268 |-~ -~
600 8.5704| 4.5337| 65,4899 54,1306 |31 3646 ~~=reu| cemmecmemn!. 7e2467 | mowman|cnmncamaan
700 845004 5.,3776| 66,3538| 5544313 |27 ,0838| =r—-w=| mmrnranacn| 5,20950|=ccsue|cnecnaaac -
800 B.5924| 6.83235| 87.1887| 56,5727 |23.7560| wemvar| mnvanannnnl F,8255]|~mm==x -
900 B8.6685| 7.0053| 68.0515| 57.5888|21,2063| wmmcee| cuewmcaaaa R.,6768 | mmmcen | ccnmcanaa -
1000 B8.7002) 7.9643| 68,9205|58.504219.1610| 1825 0.01791 | 1.,7540| 817 0.01517
ilo0 B.7472| 8,8371| 60.7933| 590.3360|17,4840{ 1663 0.01427 | 0,9981| 745 0.01297
1200 8.7768| 9,7133| 70,6695| 60,0984 |16.0839| 1528 «01148 +3623| 6B4 «01205
1300 8.800210,5921| 71.5483|60.8019|14.89071| 1413 00931 | -.1769| 633 010786
1400 8.8190(11.4731| 72.4293| 61,4547 |13,8785| 13156 00733 | ~.6388| 589 00083
1600 B8.,8386|12,3667| 73.311.9{62,0636|12.9945| 1829 .006l8 | -1.0413| 56l »00883
1600 B8.,B8471113,2307| 74.1959]|62.68341 [12.2202( 1154 0.00518 |-1.3845| 518 0.00799
1700 8.8577|14.1249] 75.0811]63.1708 [11.5562] 1087 .00461 | -1,7072 488 «0076¢2
1800 8.8666|15,0111] 75.,9673|63.6774|10.9277| 1028 «003756 | -1,9869 462 00894
1800 8,8742|15,8982| 76.,86544|64.1570[10.3889| 978 00530 | -2.8360| 438 « 00680
2000 8.8807{16.7869| 77.7421|64.8123| 9,8921| 927 00287 | -2,4618| 417 « 00833
2100 8.88685|17.6742]| 78,6304|65.0457 | 9.4478| 884 0.00238 |-2.6667| 398 0.00579
2200 8.891.2[18.,56351l] 79.5193|65,4592 | 9.0436| 844 .00224 | -2,8654| 381 +00B35
2300 8.8965|19.4626] B0,4087|65.8546| 8.,6744| 808 00193 |-3.,0244| 366 00512
2400 8.80995120.,3422| 81.2084|668,2332| 8.3358| 776 00170 |-3.1816| 3560 «00500
2500 8.9026|21.2585| 82,1885|66.5966 | B8.0241 744 «00L65 |=3.3266 338 « 00457
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2600

8.9056|22,1227| 85.0789|66,9458| 7.7363| 716 0.00152 | =-3,4608| 324 0.00460
2700 B.9082|25,0134| 85.9696|67.2819] 7.4696| 6900 .00117 | -3.5864| 313 «»00431
2800 8.9106|23.1043| 84.0605|67.68080| 7.2220| 666 «00104 | -3.7015]| 302 »00418
2900 8.9127|84,7955| 85.7517|67.9187| 6.9913| 643 .00107 | -5,8098| 292 »00397
3000 B.9146|25.6869| B86,6431|68,2209| 8,7759| 622 .00085 | -5.8111| 283 «00371
3100 B.8164|26.5784| B7.56546|68.5132| 6,5744| 602 0.00088 | -4,0061| =275 0.,00346
5200 8,8180|27,4701| 88.4265|68.7963] 6.38564| b84 .000635 | -4,0055| 266 00549
5500 8.9194|28.3620| 88.3182|69.,0708| 6,2078| 566 00063 | -4.1796( 288 «00552
3400 B8.9209|29.8540| 90,2102|690.3370| 8.0407| 650 »00066 | -4,2590] 251 00339
5600 8,9220|30,1462| 91.1024|69.5958| 5.8830| 534 00057 | -4.3341| 244 «00328
3600 8.9831131.0384| 91..9946|69,8470| 5.7341] 520 0.00046 | -4,4051| 238 0.00308
3700 8.9241(31.9308| 92,8870/70.,0916| 5.5931| 506 +00034 | =4.4725| 232 .00285
3800 8,9350|32.8282| 93.7794|70.3205| 5.4596| 492 «00066 {-4.5385] £26 +00295
5800 B8.9260|53.7158| 94.8720|70,56614] 5.3329| 480 »00040 [~-4.5874| 221 00275
4000 B.6267|34,6084| 95.,5646]|70.7873| 5.2125| 468 +00036 | -4,65664| 215 00876
4100 B.P274|35.5011| 96,4573|71.,0078| 5.0980| 457 0.00039 | -4.71068| 210 0.00280
4200 8.0R81136,5959| 97,3501|71.2229| 4.0688| 448 .00088 | -4,7654| 206 .00R59
4300 8,0288|37.2867| 98,2429|71.4330| 4.8848| 436 .00021 | -4,8139| 201 «00268
4400 B,9204{58.1796( ©0,1358|71.6383| 4,7855| 428 00023 | -4,8622| 196 .00264
4500 8.9300139.0726(100.0288|71..8390] 4.6906| 417 .00085 | -4.0084| 192 «00258
4600 8.9305{59.9656)|100,9218[ 72,0362 | 4.5997| . 407 0.00050 [-4,9587| 188 0.00260
4700 8,9310(40.8587]101,8149|72,2273| 4.,5128| 399 .00028 | -4,9953] 184 « 00247
4800 8.9315(41,7518|102,7080| 72,4163 | 4.4204| 391 «00010 | -5.0361| 181 - 200246
4200 8.9519|42.6450|105,6012|72,5095] 4.3495( 383 .00020 |~-5,0785] 177 .00240
5000 8.8323|435.55881104,4944| 72,7800 | 4.2727| 375 .00027 | -6,1133| 174 00228
5100 B,9327|44.4315|105.3877|72.9568( 4,1989) 368 0.00013 | -5.1497| 171 0.00222
5200 8.9331 | 45.3248/106.2810| 75,1305 | 4.1280| 361 .00019 | ~5,1848| 168 00220
5500 B.0334|46.2181|107,1743] 75.3005| 4.0597| 354 .00014 | -6.2187| 185 .00214
5400 B8,4337|47.1114)|108.06768| 73,4674 5,9940| 348 Q0013 | -5.2514] 161 00223
5500 8.9540(48.0048| 108,9610|75.6314| 3.9308| 341 +00021 |-5.,2829| 159 .00221
5600 8.954348,8982| 109.8544| 73,7924 | 3.,8695| 336 0.00028 |-5.3135| 166 0.00213
5700 8.9546140,7917]110.7479|75.9506| 3.,81065| 329 .00018 | -5.3430] 153 00222
6800 8.9349|50,6852|111.6414|74,1059 | 3.7536| 324 +00008 | -5.5716| 150 .00218
5800 8,9351|61,.5787|112.5549| 74,2586 | 3.6986] 318 +00020 | -5.3692| 148 .00213
6000 Blgsss 52.4722 115.4284 74.4088 3.6454 O N W SO BB | A A SR G sk e v e —5.4260 ----- LA UL T T Y T T
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TABLE XXVIII ~ THERMODYNANIC

PROPERTIES OF H(GAS)

[Atomic weight, 1.00d]
T 1 Hp-Hg | Ef s@
(oK) P 70
cal keal koal i oal
(moIe UK) (mo e) (mo].e) (mole
288.16| 4.9680| 1.4818| 86,8097| 27,3027
300 4,0680| 1.4904| B6.5189| 27.4832
400 4.,9680| 1.9872| 87,3157 28,8584
500 4,9680| 8.4840| 87,8125 29,9610
800 4.9680| 2,9808| 88,5095 30,8667
700 4.,9680| %.4776| 88,8081|31.83286
800 4.,9680| 3.9744| 89,3020| 32.2969
900 4.9680| 4,4712| 89,7997 32.8811
1000 4,9680| 4,9680| 90.2085| 35,4046
1100 4,9680| 65.,4648| 90,7933| 53,8780
1200 4.9680] 5.9616| 91.2801|34,3108
1300 4.,9680| 6.4684| 91,7869] 34.7079
1400 4.90680| 6,0562| 92,2837|365.0761
16500 4,9680| 7.4520| 92,7805|35.4188
1600 4.9680| 7.0488| 93.2773| 36,7395
1700 4.9680| B8,4456| 95,7741] 38,0407
1800. 4,8680| 8,9424| 94.8709| 36.3248
1900 4,9680| 9.4592| 94.7677| 36,6052
2000 4,9680| 9.0380| 95,85645| 38,8480
2100 4.9680|10,4588| 95.7613| 37,0904
2200 4.9680)10,9806| 96.2581| 37,3216
2300 4.9680(11.4264| 96,7549]37.5424
2400 4,96880|11.9252| 97.2517]|37.7538
2600 4.,9680|12,.4200| 97,7485|37.9566
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2600 4,0680|12,9168| 98,£453| 38,1516
2700 4,9680|135.4136| 98,7421| 38,3390
2800 4.,9680|13,9104| 99.8589| 58,5196
2900 4,9680|14.4072| 99,7367| 38.6940
3000 4.9680|14,9040|100,B525]| 58,8624
3100 4.9680]15.,4008|100,72935| 59,0253
5200 4,9680|15.8976 101,2261| 58,1830
5500 4,9680)16.5944|101,7229(| 59.3359
3400 4,9680)16,8912|108,2197| 30.4842
5600 4,9680|17.3860|108,7166(| 39,6262
3600 4,9680(17,68648|103,2153| 59,7681
S700 4,9680(1.8,3816 (103,7101} 39,9043
3800 4,9680|18.8784 |104.2069] 40,0568
3900 4,9680|19.3752 |104.7037| 40,1658
4000 4.9680|19,8720(105,2005( 40,2918
4100 44,9600 20,5688 |106.6073|40.4142
4200 4,.9680|20,8656 |106,1941 | 40.5340
4300 4,9680(| 81,3624 |106,6909| 40,6509 -
4400 4,9680 (21,8598 |107,1877|40,7651
4500 4,9680(22,3660|107.66846( 40,8767
4600 4,9680|22,85628 |108,181% | 40,9859
4700 4,9680(83.5496 [108,.6781 | 41.0928
4800 4,9680(25,8464|1008,1746|41,1273
4900 4.9680(24,343L |109,6717| 41,2088
5000 4,9680(24,8400|110,1685| 41,4008
5100 4,9680{25.3568 |110,66565 (41,4085
5200 4,9680125,8336 |111,1621 | 41,6880
6300 4.,9680|26,3504 (111 .6689 | 41,6898
5400 4.9680(26.8278 [112,1.557 | 41.7885
5600 4,9680(27,3240 |112,.6586 (41.8758
5600 4,8880|27,8208 |115,1493 | 41,9632
5700 4,9680128,3176 |113,6461 | 42,0511
5800 4,9680|28.8144 |114,1420 | 42,1575
5900 4,8680|20.5112 {114.6397 |42.2224
6000 4,9680|£9.8080 [115,1365

42.5059
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TABLE XXIX - THERMODYRAMIQO PROPERTIES OF Ha(GAS)
[Moleoular weight, 2.016]

AHC AHO\_— a1 -3 fo
Go | 8 | =8| = | s | -m |S(fF ) TB(E) | Loewo X| 10 0%- 5 (R
cal koal koal cal
i(poIe Ua (moIe) (moIe) @oTe “ﬂ a b ¢ d

298.16| 6.892 | 2.0238| 69,4407 31.211 (175.8207 - 71.2008 ]
300 6.895 | 2,0565| 69.4534| 31.253 {174,7610 - == 70,7414 ema ———
400 6e874 | 2.7310| 70,1479| 35,250 |151,4465 - 51l.7421

500 €.003 | 3.4286) 70,8464|34.800 |105,4544 - 40.5000| ==

€00 7.008 | 4.1286| 71,5456|36,084 | 88,1261 - 52,6669 mercan| cnvrancnm-
700 7.0556 | 4.8518| 72,8404|37.167 { 75.7454 - - 7198l | mrrevn| crnunnunaa
800 7078 | 5.5374| 72.0645| 38,108 | 66,4588 memene| concanuuas| 23,0744| cmmeee| cmncnnccaa
200 7139 | 6.2480| 75,6640| 38,946 | 59.2522 - -— 19,8636 -
1000 T.219 | 6.,0658| 74,3827 39,7040 63.4478| 5185 0.,02308 | 17.28083| 2201 0,05007
1100 7.310 | 7.6923| 75.1008|40.3963| 48,7111 4712 0.08453 | 16.1765| 2087 0.08583%
1200 7407 | 8.4281| 75.8450)|41.,0565| 44.7599| 4318 «02566 | 135.4105| 1916 «023156
1300 75600 | 9.1739| 76.,6908| 41,6554 41.4128| %985 +0R637 | 11,8135 1772 +02029
1400 7.6156 | 9,9301| 77.5470|42.1938| 38.5400| 3700 -026563 [ 10,6875| 1648 .01833
1500 7.7202|10.6968| 78,1138| 42,7287| 36.0468| 3454 «026056 | 9.5106| 1541 .01628
1600 7.8252|11.4740| 78,8909| 43.8243| 33.8620| 3240 0.02502 | 8,531l 1447 0.01472
1700 7.9229112,261%5| 79.,8782|45.,7016( 381,.8311| 3051 -08400 | 7.0852| 1364 . «01338
1800 8.0185/15.0684| 80.4753|44.1671| 50,2121| 2884 «08261 | 6.894l| 1201 +01173
1900 B.1093|13.8648| 81,2817| 44.5951| £8,6716| 2734 «081l70 | 6.2020| 1225 «01060
2000 8.1949|14,6800| 82,0969| 46,0112 27.2828] 2600 -02051 | B,6798| 11686 +00048
2100 B.2762|15.5038] 82.98065| 45,4150| 86,0245 2478 0,01964¢ | 65,0151 1l12 0,008¢66
2200 8.5557|16.8351| 83,7580| 46.,7998| 24,87868| 2367 +01867 | 4,5010| 1063 « 00793
£300 B.4274(17.1741| 84.5910|46,1728] 23,8308( 2267 «01752 | 4,0309| 1018 «00733
2400 8.4977|18,0204| 85,4375 46,5329 22,8687 2174 «01690 | 3.5094| 978 .00640
2500 B.5647|18.8735| 868,8904|46.8812| 21,9822 2089 «01604 | 33,2018/ 940 »00586
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2600 8.6286]|19.7331| B7.,1500{ 47,2183| 21,1627 2011 0,01819 | 2.,8344| ©05 0.00541
8700 8,.6896| 20,5091 | B88,0180| 47,5461 | 20,4087| 1938 «01466 | 2.,4938| 875 +00481
2800 B,7479|£1,.4700| B88.8878| 47.8622| 19.69869| 1870 +01417 | 2.1772| 845 00441
2900 8,804£1 22,3485 89,7654| 48,1702| 19,0388] 1807 «01377 | 1l.86821] 815 «00403
3000 8,8587|25,8317| 90,6486| 48,46068| 18,4208| 1748 «01323 | 1.6084] 769 00368
3100 8.9118|24,1202| 91.5571| 48,7609| 17.8437| 1695 0.,01294 | 1l.3482| 764 0.00365
3200 B,0838|£25.0140| 92.4309| 40.0447| 17.3017| 1840 .01283 | 1.,1068| 741 +00BR5
3300 0.0145|265,9120| 95,5208| 49,5215| 16,7919| 1591 +01266 «878l| 718 «00313
3400 9.0630|26.8168| 94.2337] 49.5911| 16.3113| 1546 «01E19 «8655| 699 «00879
3500 9,1128|27,7266 | 95,1485| 49.,8645| 15.85674| 16502 +01808 «4610| &80 «00841
3800 9.1602|28,6302| 96,0561| 50,1119 15,4881 1461 0.01le4 | 0,2697| 662 0.00228
5700 89,2070 (29,6676 | 08,9748| 50,3635 15,0214| 1483 4011563 «0885| 644 «00883
5800 9,2689|30,4806| 97.8075| 50,6097 | 14.65564| 1586 01132 | =-.0833| 688 «00197
3000 9,2979|81.4081) 98,8250|50,85606| 14,.2687| 1351 .011E5 | -,2462| 613 «00175
4000 9,3421 32,3401 88,7570|51.0866( 15,9197| 1318 .01104 | -,4012| 598 001685
4100 9.3858 | 33,2765 |100,6054}651.31.78| 13.5872| 1287 0.01067 | -0,5487| 6584 0,00146
4200 9.42835 | 34,8172 (101,6341 | 51,5445 | 13,2701 1857 «01067 | =-.6892] §&71 «00131
4300 9.4704 |55.1621 |102,5700|61.7668 | 12.9672| 1220 .010%8 | -.8235( 6558 00118
4400 9.5118 |56.11135 |103,.5288| 561.8860 | 12.87765| 1E0L +01031 | -.9513] ©646 - «00007
4500 9.5506 | 37,0845 |104,4814| 52,1908 | 12,4003| 1176 «01017 | =1.0736| 65356 +00080
4600 D,5028 138,0817 |105,4386]| 58.4006 | 12.,134%7| 1150 0,01008 | -1.1907| 624 0,.00071
4700 946524 |58,9850 [106.5999| 62,6164 11..8800| 1127 00971 | -1.3020| G514 »00042
4800 92,6714 (39,9482 |107.3651.| 682.8196 | 11.8556| 1104 «00069 |~1.4104| 605 +00045
4800 97000 |40,9175 [108,33542] 63.0194 ] 11.40056]| loe2 +00060 | =1.Bl36| 494 +00030
BOQO 9.7479 | 41,8901 [109.,3070]| 55,2169 | 11.1746] 1061 00936 |-1.8128( 484 «00020
5100 9,7855|42.8668 {110,2857|53.4095 | 10.0572] 1041 0,00081 |~1,7077| 475 0.00015
5200 0.8822 43,8470 {111 ,2641 | 63,5097 10,7477| 1021 200916 |~l.7992] 466 +00018
£300 9.8686 (44,8512 [112,248] |55.7871| 10.56469| 1003 .00008 |-1.,8875| 458 =+00001,
5400 0.894545.8180 [113.2358 | 58.8717 | 10,3611 9085 .00891 |-1,9721] 450 -+00008
55600 9.0299 [46.8101 [114.2870]|54.,1556 | 10.,1631| 967 -00882 | ~2,0559| 442 =-,00013
5600 9.9649 |47.8048 |115.2217 | 54.5388 | 9.9818| 651 0.,00876 |-2,1387| 434 | =-0.00014
6700 9.9004 48,8031 (116,2200(54,5085| ©9.8060| 034 +00867 |=-2,2087| 427 -.00018
56800 10,0554 |49.8047 |117.8816 | 54,6837 | 9.6363| 918 «00864 |-2.,2882| 420 -.00029
6900 10,0870 |50.8097 [118,2266 | 54.8555 | 9.4720| 004 00843 |=2,3651| 4135 =,00053
5000 10.1001 51‘8181 119.2350 55.0250 9.3129 -2.4‘216 B A EnEn et an | BN ab S5O to &L ol du BB
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TABLE XXX - THERMODYNAMIC FPROPERTIES OF HO1(GAS)
[Moleoular weight, 38.465]

o oy - -
Bry | B | ERES| - ER | sf | -m | S(RF )="Bo(fY) [2omuo E|s20mg=rl(5re)
(m cal kealli fkoall\l ecal a b
ole mole/| \mole .(mo e ¢
208,16 6.96 2.,0648|17,6574| 44.617 {174.1180 70,7596 | m=wmue| rennenacns
300 6.56 2.,0778|17.6704| 44.661 |173,.0588 - 2= 7048060 mrmmmme| cnvncananaa
400 6.97 84,7740/ 18,3666| 46,856 | 13048113 | mannnal cencucncce |51 4776 | eccaca| cvcanccrea
- 500 7.00 5.4730|19,0866| 48,824 | 104,5100 =-=[40,1622
€00 7.07 4.1766}19,7692] 40,508 | 87,3747 - 3L .5768 - -
700 7.17. 4.888)( 20.4807{ 50,605 | 75.129]l| emeceal cmeaacan- =|87,1468| mwemne| ccncmaaa -
800 7.9 5.,6112|21,8038| 51,568 | 65,9356| === 23,0623 -
900 T.42 6.5468| 21,9394| SR.434 | 5B,7768| mmeccn| cncaccncrs (19,8761 enmewn| camcuncaan
1000 7.664 | 7.0850|22,6876| 65,2820 63.0404| 5124 0,04282 (17,5201 2274 0,028943
1100 7.680 | 7.8572|23,4408| 53.9484| 48,3394| 4861 0.,04025 |15.2234] 2071 0.02667
1200 7.819 | B.,6326|84.,2252)| 54.6230| 44.4150| 4277 «03660 |13.4719| 1903 +02145
1300 7.938 | 9,4205|265,0131| 56.85368| 41,0884| 3952 035564 )11,9866| 1780 »01876
1400 8,048 110,8197|85,8123| 56,8458| 38,2320 3676 02903 |10,7107| 1637 »01667
1500 8.140 |11.0290| 26.6216| 56.4041| 35.7573| 3437 »02498 | 2.6027| 1530 «015606
1600 8.221 |11,8470| 27,4396 68.9520| 33,5702 3237 0.02197 | 8,63514| 1437 0.01331
1700 8.208 | 1£,6737|28.2655| 57.4585| 31,6590| 3040 0031 | 7.,7728| 1356 01172
1800 8,368 1135,5062|20.,0978( 57,9084| 29,9498 2871 02045 | 7,0083] 128 «01036
1900 8.426 |14.3444)29,9370| 68.3621] 28,4183| 28723 .C1870 | 6¢3238| 1218 +00960
2000 8,488 |165.1901{30,7887| 568.,79568| 27.0881| 2590 01717 | 5.7056| 1157 .00865
8100 B.546 |16.0417|31.6343] 59.,2114| 265.7876| 2471 0,01608 | 5.,1461| 1103 0.00804
8200 -8.596 |16.89087| 38.,4915| 59.6100| 24.6494{ 2381 -01398 | 4.6367| 1085 «Q0710
£300 8.643 |17.7608]| 35.3532| 659.9932] 23,6089 2262 01240 | 4.,1709| 1010 +00667
2400 8,885 {18,6870|34.2196| 60,3619| 22,6640 2169 01190 | 3,7454| 969 «00620
2500 B.726 |19.4976| 35,0002| 60,7178| 21.7745| 2086 +010359 | 3.3496] 931 +006582
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2600 8.762] 20,3720 35.,9646] 61.06808| 20,9618| 2007 0.00897 | 2,9857 888 0,00545
2700 8,796| 21.2499] 36,8425| 61.3915] 20.2085| 1954 «00839 | 2,6484| 864 «00813
2800 B8.829| 28,1311 37.7237| 61,7120| 196.5084] 1868 «00848 | 2.3347| 854 00471
2900 8,858] 235.0165] 58,608]] 62,0885 18.,8558| 1805 00783 | 2,0424] 806 »00443
L 3000 8.885] 235.9026] 39.4062] 62,3851 18.2463| 1746 .00780 | 1,7693| 780 « 00409
5100 8,912( 84,7925 40,3851| 68,6148| 17.875668] 1691 0.007068 | 1.H51l88| 756 0.003786
3200 8,957 85.6849| 41.2775| 68,8088| 17,1401| 1639 00883 | 1,2738| 733 «00368
3300 8.961| 26,5798 42,1724| 83.1736| 16,6366] 1591 «00626 | 1,0478| Tl +00348
5400 8.985| 27.4770{ 43,0696| 63.4414] 16.1624] 1540 00607 «8355635| 691 «00387
5500 9,004| 28,3784 45.9890| 63,7081| 15,7149 1502 +00578 «83546) 671 «00321
3600 9.084 29.2778'44.8704 65.9560| 16.2919] 1462 0.00527 | 0.4450| 6354 0.00284
3700 9,043 30,1811| 45,7737]| 64.,20535| 14.8915] 1421 «00665 «86564| 636 «00283
5800 9.,065| 31,0864] 46,6790 64,4450, 14,5118] 1386 005082 .0952| 680 «00275
3900 | 9.081| 51.9938| 47.5862] 64,6806 14,18615| 1352 +00460 | -,0668]| 604 -00870
4000 9.008| 32.8026] 48.4953| 64,9108] 1.5,.,8089| 1318 00474 | -,2802| 690 00850
4100 9.116| 33,8132{ 49,4058/ 65,1366 135,4827| 1287 0,00437 | -0.58686] 676 0.00226
4200 9.131| 34,7266| 60.3181| 66,5564 135.1719| 1256 »00461 | =-,B6060| &63 « 00217
4300 9.147| 36,6394 51,8320/ 85,5705] 12,.,8753| 1228 .00481 | -.83591] 661 00107
4400 9.162| 36.5549| 62.1475| 65.7810f 12.5920| 1202 00379 | ~,7665] 638 001984
4600 9.176| 37.4718| 63,0844| 85,9870 12.3211] 1174 00408 | -.8878] 587 »00183
4800 9.,101| 38,5901] 55.9887} 66.1888| 18.0618; 1160 0,00572 | -1.0048| 516 0.00171
4700 9.,206| 39.3009| 54,0025| 66,88687| 11.8134| 11E7 00541 |-1.1157| 60b .00169
4800 9.218| 40,2311} B5,8237| 66,6808 11,5768| 1102 +00580 | ~1.2886] 405 «00158
4600 9.232| 41,1536| 656,7462| 66.,7708| 11l.54656| 1081 00540 | -1,3868| 486 +00160
5000 9.245| 42,0774| 57.8700| 66,9574} 11,1269| 1060 +00336 | =1.4258| 476 +00247
5100 P.257| 43.0025| 68,5951 6741406 10,9167 1038 0,00548 | -1,5186| 467 0,00159
6200 9.270| 45.9289| 60.5215| 67.38056] 10,7126| 1020 00525 | «1.6098] 458 00138
5300 9.282| 44.8565| 60,.449)|67.4978 10.5169| 1001 «00315 | ~1l.6076}] 449 «00145
5400 9.204| 45.7853] 61,3779| 67.6708| 10.3284] 982 «00525 | ~1.788R] 441 00142
5500 9.3508| 46.7153| 62.3079| 67.84156| 10,1466 964 .003516 | -1.8638] 433 +00138
§600 9,318 ( 47,.6465| €53,2391| 68,0085 99,9713 947 0.00526 | -1.9425; 428 0.00128
&§700 0330 48,5789] 64,1715]| 68,1745] 9.,801l9| 930 +00386 | -2.0185( 419 +00116
8800 9.342| 4D.5125| 66.106)|68,5567| 9,6585| 0l4 00528 | -2,0019| 412 «00117
65900 9.554| 50.4473| 86.,0309|68,49685| 99,4801 900 «00300 | -2.,16E28| 405 .00110
6000 9,365 51.5882|66,0758| 68,6588 ©,3271 : -2.,8515 -
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TABLE XXXI - THERMODYNAMIC PROPERTIES OF EF(GAS)

[Molecular weight, 20,008]

0 - -
S| 9 | EES| E [ o§ -fr 5(‘%?)"':8%(%"’) logy K| 810g, ok= '1‘%(%*“)
cal cal keal cal
(no e moIe) (moIe) (mo e 8 v ° d
0 -y d s o o o maaswenuis]| cnsnwe mmen | o -
208,18| 6,.9816f 2,0653| 2,0553|41.5114(827.1579 95,4605 | mmvone| mevrecrenn

300 6.9615] 2.,0881| 2,0881|41.5542|825,77564 - w==| 92,8472 - -

400 65.9668) 2.7646| 2,7645]|43.5575|160,7599| mwonen| cancvcnac.l 88,5058 o] ==

&§00 6.9715] 3.4613| 3.4613|45.,1184|136,142)1 - 63,5438 | emmennl cacannacnn

600 6.0868] 4.1598| 4.1502|46.3848|113.72353 45,8784 e -

700 7.0150! 4,8598| 4.,8592]47.,4639| 97.7043 ~— 36,6149 ——- ———

800 7.0687| 5.6631l] 5.5631|4B8.,4038| 85.6849 wemel 51,3061 == -

900 7.1200] 8.8727} 6.,2727]140.,2396] 76,5516| wwnnun| cnnnmmenva| 27,1860 mmuare]| cecncauanan
1000 7.2108] 6,0897| 6,9807)49,9950] 68,8430 8714 0,02746 | 23.8476| 2959 0.,03070
1100 75058 7.7164| 7.7154|50.6866| 62,7128] 6103 0.02817 | £1,1288| 8694 0.02690
1200 7.4035| 8,4508| 8,4508151.%264| 57.5988] 5594 02852 | 18,8560| 2473 02359
1300 7.5056| 9.1962| 9.,1962|51.9231| 53.2672| 5164 .02825 | 16.9201| 2887 «0B033
1400 7.6084| 9.9520{ 9,0520|62,4831| 49.5504| 4797 »0B700 | 15.2752| 2128 +01847
1500 7.7084|10,7178| 1.0,7178{55.0114| 48,3254 4479 «02573 |13.8594| 1987 01855
1800 7.8048(11,4935| 11,4955 |63.5120] 43,5003| 4201 0.,02462 |12.5810| 1868 0,01455
1700 7.8967|12,2785| 12.2785|53.9879| 41,0046| 39566 «02338 |11.4688| 1758 +013555
1800 7.9836|13,07R6| 13,0726 54,4417| %8,7835| 3739 -02161 |10,4788| 1662 2012386
1900 8,.,0857|13.8760] 15,8750| 64.87568| 36,7940| 3545 02030 | 9.5917| 1577 »01100
2000 B+1427|14.6854| 14.6854|56.2912| 35.0012| 3370 -01904 | 8.7922| 1500 «01011
2100 8.,8150]15.5033| 15,5033 | 656.6903| 33,5774| 3212 0,01790 | 8.,0878| 1430 0.00820
2200 8.2828]16,.3282| 1.6.5282|56.0740| 31.8995| 3069 01666 | 7.4086| 1367 .00835
2300 8,3464|17.,1697]| 17.1597|56.4436| 30,.5486| 2938 .016543 | 6,8059| 1309 .00768
2400 8.4061|17.9975] 17.9973|56.8001| £9,3020]| 2818 01450 | 6.,2528] 1256 «00710
2600 8.4625|18,.8407| 18,8407 | 67.1444| 28,1675| 2707 +«01385 | 5.,7433] 1206 00685
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[

2800 8.5152|10.8896| 10,6896| 57.4773| 27.1123] 2605 0.01289 | 5.2728| 1161 0.00650
2700 B8.5850| #0.5456) 20,5456] 67,7996] £6,1346| 2510 «0124%7 | 4.,8365] 1119 00596
2800 8.8124|21.4025| 21.4025| 68,1119 26,8257 2423 .01148 | 4.4307| 1080 +00649
2900 8.6572| 82,2660| 22.2660| 58.4149| 24.5787| 2341 | .01087 | 4,0588( 1044 »00510
5000 8,7000| 25,1338| 25,1338| 58,709).| 23.5875 2264 +01068 | %.6987] 1010 «00479
3100 8,.,7408) 24,0059 24.0059| 68,0051 22,8466] 2193 0.00998 | 3.,3691] 979 0.00426
5200 B.7797| 84,8819| 24,8819 50,2732 22.1513| B126 «00846 | 5.0689| 949 «00408
3300 8.8169| 25,7617| 25,7617| 59.5439| 21,4976 2082 00035 | 2,7673| 921 .005882
3400 8.8627| 26.64058| 26.,.8458] 59,8077| 20,8818 2003 .00881 | 2.49268| 885 «00549
5500 8.8878| 27,5522 27,5382) 80,0848| 20,3007 1947 «00847 | 2,2354] 870 «00333.
3600 8.9805| 28,4226] 28.4226| 60,3158| 19,7514] 1294 0.00881 | 1.90884| 847 0.00308
3700 8,9528| 89.31682| 26.3162| 60,5605| 18,2313 1843 .00820 { 1.,7664| 824 «002968
3800 8.9842| 30.2131| 30,8131 60,7996| 18,7381| 1795 00784 | 1.6366| 804 +00266
5900 9.0151| 31.1130| 51,1130 61,0354| 18,2699 1750 00780 | 1.3278| 784 «00840
4000 9,0453| 32,0161} 32,0161| 61.,2620| 17,.8246{ 1707 00756 | 1l.1284] 765 «00831,
4100 9.0750| 32,9221 | 32.0821| 61.4858| 17.4007| 1668 0.007533 | 0.840B| 746 0.00828
4200 9.1043|35.8310| 35,8510 61,7048| 16,9967 1628 -00756 .7606| 750 »002035
4300 9.1336| 54,7429| 54,7429} 61,9194| 16,6111 1588 «00789 .5888) 7135 +00185
4400 9.1631|35.6578} 35.6578| 62.1287| 16.2426( 1EB6) «00773 .4248| 697 001981
4500 9.1956|36.5756| 56.57568| 62.3559| 15.8902| 1513 00849 «2680| 682 00174
4600 9.2871]|37.4066| 37.4966| 82,6584 15,5628 1479 0,00872 | 0,1180] 668 0.00167
4700 9.8623|38.4211] 38.4211| 862.7372| 15.2204| 1448 .009186 | =-,0268f 6564 «00165
4800 0.,8978|39.,349)| 59.34081| 62,9326| 14.0100| 1l4l4 «00002 | -.1836f 641 00138
4800 9,3335| 40.2807| 40.8807| 65.1246| 14,6810 1387 «00910 | ~-.2658| 629 «00130
5000 9.3600] 41,2158| 41,2158 85.3156] 14.3545| 1360 .0088% | -,4229| 616 001382
5100 9.4040 42.1545'42.1545 63.4994) 14,0689 1354 0.,00878 | -0,6450{ 604 0.00125
6200 0,4386| 45,0966| 45.0086| 65.6824| 13,7938] 1309 »00872 | -,6624] 598 «00130
5300 0.4786| 44,0488} 44,0422 65.8625| 13,.5378| 1286 +00B44 | -,7754} 582 »00112
5400 9.5061| 44,9911] 44,9911| 64,0396| 18,.2618| 1262 .00845 | ~,8843| 571 .00lle
5500 9.5301| 45.9454| 45,9434 64.,8146| 13.0536] 1240 .00817 | ~,9893] 561 .00112
5600 2,5718| 46 ,8989| 46,8989| 64,36868| 12,.8240| 1218 0.,00822 |-1,0906| 651 0.00103
5700 9.6040|47.8577| 47.8577| 64.6665) 12.6021| 1198 +00796 (-1.1883| 541 .00102
800 9.6356]468.8107] 48.8197| 64.7238| 12,3876 1177 .00801 }-1,.,2828| 6532 00103
5900 8.6673[49.7848] 40,7848} 64,8888 12,1801 1158 +00780 j=1,3758| 524 00087
6000 9.6986|80,7631| 50,7631] 65,0615) 11,9793 - “1lo468l| mammmn| canmmnana.
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TABLE XXXII - THERMODYNAMIC PROPERTIES OF HgO(GAS)
[Molecular welght, 18,016]

_AH®

S| 08 | =8| m | a8 | A [s(8F)" 8| 2emo Kercmonri5iee)
cal koal koal oal a b a
e mole (moﬁ) (moIe oK o

298,16 B,025| 2,3677|15.6908|45,106 |375.,2200 151.6648

300 8.086| 2.5820|135.7131]|45.,154 |570.,9541 150,B6708 -

400 . 8.1B85| 5.1940|14.525)|47.480 {B79.0058 —— ={110,2378| mwevcve| ccccscncn=

500 B8.415| 4,0258|15,38668| 49,344 [|2283,9834|werrwn| cnucncncce] B85,0608| avnmer]| cenunernae

600 8.6877| 4.8822|16.2185|650,9083 |187:1873 | movven|acvncuuasa| 65,7280 — ——a

700 8,959| B5.7715|17.1026| 52.269 |160.8683 |==erun|accccuc=ua| 58,0096 -

800 D.284| 6.68968|18.,0207]|55.400 {141,1R2]13 | cuvm—w|omccnnnres| 40,3548 —— —-——

800 D550 7.8347|18,.9658| 54,598 |125,7488|mecemen | vunnccama==| 48,5381 -
1000 9.861| 8,8080{19,9391{55.6180|115.,43565]|11,016 0.07318 37.0674| 4875 0.05168
1100 10.,145| 9.6083|20,9394| 56.56712[105,.3487]/1.0,019 0.06833 32.5840| 4439 0,04493
1200 10,413| 10,6362 |21 ,0675| 67.46654| 94,9312 9,188 «06491 26,8399 4076 +03908
1300 10,668]|11.68903| 25,0213 | 68.5000| 87.7986| 8,486 +08L37 26.6€b65| 3768 +0B457
1400 . 10,809(12,7691|24.1002| 59¢,1084| 81,8758| 7,886 «05696 22,8305| 3505 +03013
1500 11.154| 13.8712| 85.2025| 59,8687 | 76.3615] 7,366 +083156 20,6787| 3276 +02690
1600 11,343| 14,0851 | 26,3862] 60,5959 71,7046] 6,913 0,048563 18,4983 3075 0,.02428
1700 1)..534| 16,1589 27,4700| 61 ,8873| 67.5898) 6,514 +04401 16.66562| 2898 +02200
1800 11.708|17.3010|28.838)|61.95L6| 63.9287] 6,160 «035969 15.0332| 2741 «01957
1800 11.865|18.4797|29.8108| 62.5887| 60,6460} 5,845 «03590 135.5710| 2600 01770
2000 12,008|19.8733| 51.0044| 65.2010| 57,.,6876| 5,557 03271 12,.2533| 2474 «01570
2100 12,138|20.8808|32.2117|63.7900| 56.0087| 5,209 0.02966 11.,0596| 2359 0.,01483
2200 12,256| 28,1003 | 33,4514 64.3574| 52,5704 5,064 +02688 9.8730| 2255 0177
2300 18.364| 23.3513| 34.6624| 64,9045| 50.3418| 4,849 +02468 8,9798| 2180 01150
2400 12.463| 24,5727| 35,9038/ 65,4528| 48,2087} 4,655 « 02220 8.0683] 2072 »010860
2500 12.564| 25.8R55]| 37.,1546| 66,9454| 46.4155) 4,471 +02049 7.2289] 1991 «009935
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2600 12.638| 27,0831 38,4142| 66,4374| 44.6732| 4,504[ 0.0186% 6.4532| 1016 0,00087
2700 12.715| 88,3508| 39,6819 68.91568| 43,0605| 4,149 01691 5.7343| 1846 +00806
£800 12.786| 20,6258 40,9569] 67,.,3796] 41.5618| 4,006 «01547 5.0661| 1781 +00856
2000 12.858| 30,9077| 42,2588| 67.8394| 40,1653| 3,871 «01407 4,.4434{ 1721 «00803
3000 12.915| 32.10960| 43.5R71| 6B.2681| 38,8609 3,747 01839 3.,8617| léé6 00728
3100 18,968 53.4900( 44,8311} 68,6804 37.6398| 3,630| 0,01113 3,8170| 1le13 0.00684
3200 13.,01.8| 54,7893 46,1204} 69,1020| 36.4943| 3,520 «00993 £.,8060] 1664 +«006566
3300 15,084| 56.,0054( 47.4246) 69,5042 365.4177| 3,417 +00890 2.,32566| 1517 00642
3400 13.107| 37,4020 48,73351| 69.8949| 34.4038| 3,380 +00793 1.8780| 1475 «00624
3500 13.147| 38,7147| 50,0468| 70,2754] 33.4473| $,288 +00703 1.4468| 1431 «00610
5600 15.184| 40,0312| 51 .3623| 70.6463| 38,5436] 3,142 0.00801 1,0422| 13e2 0.00688
3700 15.218| 41,5513| 52 .6824| 71,0080| 31,.6884| 3,089 « 006560 »6601| 1365 «00672
&800 18.250| 42,6747| 654.,0068| 71,5609 30.8779| 2,981 00484 «2978] 1320 « 00554
3900 13,2801 44,0012| 56,5525 71.7064| 30.1087| 2,807 «00486 -,0468| 1287 «008L56
4000 13.508| 46.3506| 56.86817| 72,0420| 29,3777| 2,836 +00379 -.5758| 18565 s 400620
4100 13,334 46.6627| 657..9958| 72,3710 28.6822| 2,769 0,00321 | =0,6845| 1266 0.00480
4200 13.358| 47.9973| 69.5884| 72,6026| 28,0197 2,708 «00283 -,0812| 1198 00480
4300 13.381| 49.53543| 60.8654{ 713.0071| 27.3878| 2,643 00262 | -1.2643( 1170 «00449
4400 15.405| 50.,8755| 62.0046| 73,3150 26.7845| 2,584 «00838 | ~-1,5347| 1144 00438
4500 13.424| 52.0148| 83.34650| 75.,61.64| 26,2079| 2,528 «00204 | ~-1,7833| 1119 «00434
4800 13,444| 55.5582( 64.6893| 75.9117| 25.6583| 2,473] 0,00203 | ' -2,0409] 1085 0.,00418
4700 135.464| 54.7056| 66,0547} 74,2011| 25,1881 2,421 «00195 | -2,2780f 1073 . +005986
4800 13.483)56,0510] 67,5821| 74.4847| 24,6218 2,371 .00182 | -2,5066/ 1051 00381
4900 135.602| 657.4002| 68,7515 74.7629| 24.1361| 2,323 «00170 | =-2,7258[ 1080 » 00370
5000 15.521| 68,7614|70,0825| 75.,03569| 23.8688| 2,876 .00183 | -2,9335] 1010 +D0366
5100 15.540{60.,1044| 71..4355| 75,3038 23,2217| 2,238| 0.00177 | -3.,1351| * 991 0.0054%2
5200 13.559| 61 ,.4694| 72,7905| 75.5669| £2.7907| 2,189 .00168 | =-3,5891| 973 003528
5300 15,577| 62,8162 74.1475|75,8254| 22.3760| 2,148 00172 | -3.51l58| 655 «00315
5400 15.508)|64.1748|76.5059|76,0794| 21,9765| 2,108 .00163 | -3,6088] 638 +00305
5500 15.614|656,5563|76,8684| 76.3290{ 21,5918 2,070 .00166 | -5.86885 €21 «00504
5600 15.835|66.8977| 78,2288| 76,5745 21.2203| 2,033| 0,00163 | -4,0570 905 0.00203
3700 15.6861|68,82619|79,56050| 76.8159| 20.8620( 1,998 .00162 | -4,1987 880 » 008856
5800 15.669| 69.6279) 80,9590| 77.0685| 20,5159 1,963 00169 | -4,5550[ 875 +00870
6900 15.687|70,9957|82,3268|77.2875] 20.1818| 1,930 +00183 | =-4.5061] 860 00877
6000 18.,706| 72,3653 | 85.6964|775175] 19,8688 | =mmremn| mmcmnncvanl «4,6628] cn—wen| crcennnaea
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TABLE XXXIII - THERMODYNAMIC PROPERTIES OF

e~ (BLECTRON GAS)
[Atomic weight, 5.4847x10-4]

P ce O} o ‘88

(%K) P Hep= 8 HT iy

(m cal ; (koal) (knal) cal

oLO moIe IIIOIE olLe
0 | =memme—={ 0 60,0000 w=ram=-
208,16 4.9680| 1.4818|61.4812] 4.9882
300 4.,9680| 1.4904| 61.4904| 5.0188
400 4.9680] 1.9872| 61.9872| 6.4480
500 4.0880| 2.4840| 82.4840 7.5688
600 ¢.9680| 2.9808| 68.9808] 8.4625
700 4,9680| 3.4776| 65.4776| 9.2281
800 4.9680| 3.9744| 63,9744 90,8015
200 4.9680| 4.4712|64.4712| 20, 4786
1000 4,9680| 4.9680| 64,9680 11.0001
1100 4.,9680| 5,4648| 65,4648| 11,4738
1200 4.9680| 5.9616| 65,.9616] 11,9058
1300 4.9680| 6.4584| 66.4584| 12,5056
1400 4.9680| 6.9552|668.9552|12.6717
1500 4,9680] 7.4520| 67.4520| 15,0144
1600 4.9680| 7.9488|67.9488| 15,5360
1700 4.9680| 8.4456| 68.4468|13.6362
1800 4.9680| 8.9424|68.9424|13.9208
1900 4.9680| 9.4392|69.4502(14,1888
2000 4.9880| 9.9380|69.9360| 14,4436
8100 4.9680 |10,4328| 70.4328| 14,6860
2300 4,9680 |10,9296| 70.92896|14.9171
2300 4,9680 |11.4264|71.4264[15.1379
2400 4,9680 [11.9232|71.9232)|15.5404
2500 4.9680 [12,4800| 72,4200| 15.5622
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2600 4,9680| 12.9168| 72.9168| 15,7470
2700 4,9680| 15,4138 75,4156| 15,8345
2800 4,9680| 15,9104] 73,9104| 16,1168
2800 4,9680] 14,4072| 74.4072| 16,2805
3000 4,9680] 14,9040] 74,9040 16,4679
3100 4,9680| 15,4008} 75,4008| 18,6208
5200 4,9680| 16,8976 76,8976| 16,7786
3300 4,90880] 16,3044| 76.5944| 18.9314
3400 4,9680| 16,8918| 76,8918| 17,0797
55600 4,9680{ 17,3880| 77,5880| 17,2237
3800 4,9680| 17,8848| 77,.8848( 17,3637
3700 4,9680| 18,5816| 78.5818] 17,4998
3800 4,9680| 18,8784} 78,8784| 17,6323
3900 4,9680] 19,3752 79.,37568| 17,7614
4000 449680| 19.,8720| 79.8720| 17,8871
4100 4,9680| 20,5688| 80,3688| 18,0098
4800 4,9680] 20,8656| 80,8658 18.1206
4300 4,9680( 21,3624 81.,5624| 18,2464
4400 4,9680| £1,8592( 81,8502| 18,3606
4500 4,9680] 22.3580| B2,3560| 18,4723
4600 4,9680| 22,8588 82,8528| 18,5815
4700 4,9680| 25,3496 83,5496) 18,6883
4800 4,9680| 25.8464| 85,8464| 18,7929
4900 4,9680| 24,3432| 84,3452( 18,8053
5000 4,9680| 24,8400{ 84.8400{ 18.9957
5100 4,9680| 25,3368| 85,3368| 18,0941
65200 4.9680| 26,8336} 85.,9838| 19,1908
5300 4,5680} 26,3304| 86 ,3304| 19,2852
5400 4,9680| 26,8272| 86,8272 18,3781
5600 4,9680| 87,3240|87,3240| 19,4698
5800 4,9680| 27,8208| 87,8208( 19,5587
5700 4,9680| 20,3176/ 88,5176| 19,6467
5800 4,9680) 28,8144| 88,8144} 19,7331
5900 4.96B80| 20,3112} 89,5112 19,8180
8000 4.9680| 20.8080| 85,8080| 19,9015
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TABLE XXXIV - THERMODYNAMIC PROPERTIES OF F~(GAS)

[Atomio weight, 18,00]

o AHC AHO\ ~gT/a -87fc
(0% °p | Ep-E§ | Hyp B3 9.4 B(' )"'ﬁ‘ﬁ(’l’“’) logyp X 51°810K"1%6('I'*d)
oal ca) koal cal
'(mo ) moIe) -(moIe (moIe UK) a b e d
296,16 4.9680| 1.,4812|13.4563| 54,7682 [L65,.1619 80,9500 |mmwnen [cacnnnones
300 4,9680) 1.4904|13.4685| 34,7988 [164,1858 69 5105 o=
400 4,96801 1.9872115,9853| 36,2280 123.8037 5l.,6419 we = maa=
500 4,9680| £2,4840]|14,468]1| 37,3366 | 90,5784 | mnacven hacswecsnas (40,8614 - ———-
800 4,9680| 2,9808(14,9589 38,8423 | 83,4228 |emvene hevnnanwus |33 8357
700 4,0680| 3.4776|15.4557|308.008l | 71.8780 | mnnvau hnevccncan |28,4472 [rr=rre [cesnencas -
800 4,9680| 3.9744|15.,95285]| 39,6715 | 63.2178|cceme= lecanneawa |B4,5355 |wwonnn (wamwncmne-
200 4.,896B0| 4.4712]|168.,4493] 40,8568 | 56,4793 | =w=mse |remmmeeaa - |21,4778 ) —
1000 4,9680| 4.9679|16.,9460| 40,7801 | 51,0877 | 4849 0.00402 19,0187 | 2184 0,05483
1100 4,9880| 5,4547|17.4428| 41.8538 | 46,6766 4409 0,00333 [16.8968 | 1972 0.04997
1200 4,9680| 5.,9615|17.9396|41.6868 | 42.9980| 4042 .00297 [15,3035| 1812 «046086
1300 4,9680| 8,.4585|18.4364| 42.0836 | 30.,8858| 3732 «00219 13,8636 | 1677 «04234
1400 4,9680| 8,9551]|168,9332| 42,4517 | 37.L179| 3486 00193 |[12.6234 | 1661 +05953
1500 4,9880| 7.45190|19,4500| 42,7944 | 34,9063 | 3235 00172 [11.5432 | 1461 03848
1600 4,0680} 7,.,9487]|19,9868|43,11560 | 32,8817 | 3034 0.00110 |10.5936 | 1373 0.03435
1700 4.9680| 8,.4455|20,4836| 43.4168 | 31.08589| 2855 .00129 9.7516 | 1296 F03210
1800 4,9680| 8.94235]|20,9204| 43,7002 | 20.5085| 2697 «00103 8,99956 | 1287 03031
1900 4,9680| 9.4391|21,.4172| 43,9688 | 28,0880| 2656 «00110 8.,3235( 1185 +02890
2000 4.9880| 9,9359|21..9140| 44,2238 | 26.8094| 2428 «00081 7.7121{ 1110 <0273
£100 4,0680(10,4327|32.4108| 44,4660 | 25.8526| 2312 0.00079 T.1584 | 1059 0.08614
2200 4,0680(10,9205|22,9076| 44,6971 | 24,6008| 2207 «00073 6.6489 | 1014 L2473
2300 4.9680|11.42683|23.4044) 44,9179 | 23.64068] 2112 +00040 641833 o772 02380
2400 4,9680|11,023)|23,9012| 45,1294 | 28,7602| 2024* « 00030 5«7545 954 + 02270
2500 4,9680|12,4199|24,3980| 45,5328 | 21..9503| 1043 «00039 5.3582 Bgoe 02173
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2800 4,9880[12,9167| £4.8048 | 45,6870 | £1.,20268| 16888 0.00045 | 4.9007) 866 0.02106
2700 4,9680|13,4135| 25,3918 |45,7145 | 20,5103| 1799 «00040 | 4.6489| 836 02083
2800 4,9680/15,9103| 26,8884 | 45,8052 | 19,8674 1756 +000352 | 4.3301]| 808 .01958
2900 4,9680{14.4071| 26,5852 |46.0695 | 19.2688| 1676 -00037 | 4.,0319| 782 .01883
3000 4,9680|14.8059| 26.86820|46.2579 | 18,7101 1819 00044 | 3,7523]| 758 «01818
3100 4,9680|15,4007| 87,5788 [46,4008 | 18,1874{ 1667 0,00051 | 5.4806| 7356 0.01761
5200 4,9680|15.8875| 27,8756 |46.5586 | 17.,8974| 1618 00030 | 3.8483| 714 +01704
3300 4,9680(|16,5945| 28,3724 |46,7114 | 17.,2837L| 1472 00036 | 3.0089| 694 «01668
400 4,9680|16.8911| 28,8692 |46.8508 | 16.8058| 1486 «00021 | B,7882| 675 «01614
5500 4,96880|17,3879| 29,3660 47,0088 | 16,3965| 1388 .00024 | 2,6792| 658 «01542
3600 4,9680|17.8847| E9,8628 |47,1437 | 16,0005 1350 0,00014 | £2,3810( 641 0.01506
3700 4,9688018,3815| 30,5596 |47.8798 | 16,64456| 1313 «00027 | 2,1987| 6356 «01473
3800 4.,9680|18,878035| 50.8564 |47.4123 | 15.2087| 1279 00005 | 2.0135| 610 »01429
3900 4,9680(19,3761| 31.5558 [47.5414 | 14.9707| 1R46 00010 | 1.8488| &956 +01415
4000 4,9680(19,8718| 31.8500 | 47,6672 | 14,6501] 1216 +00016 | 1.6799| &82 «01365
| 4100 4,9680}20,5687| 52,3468 |47,.7898 | 14,5626| 1185 0.00026 | 1l.6@45| 569 0.01332
4200 4,9680|20,8655| 52.8456 | 47,9095 | 14,0802 1157 .00013 | 1,3766| 687 «01297
4300 4,9680|21.5683] 55,3404 48,0264 | 15,8110| 1130 00018 | 1.2530| 6545 «012874
4400 4,9680|81,.859)) 55,8378 |48,1406 | 15,6540| 1104 «00017 | 1.,0964| 554 +01243
4500 4,9680|22,3550| 34,5340 {48.2623 | 13.3085| 1080 .00012 «9653| 524 01199
4600 4,9680|22,8527| 34.8308 |48,5615 | 15,07568| 1067 0.00001 | 0,8394| ©Gl4 0,01174
4700 41,9680 [23.3485]| 35.5876 |48,4685 | 12,8487| 1034 .00008 »7183| 504 «01150
4800 4,9680|23,8463| 35,8244 |48,5729 | 12,6338| 1013 «00007 6018 | 494 01138
4900 4,9680]24,5451] 36.5812 |48,6754 | 12.4R64] 998 «00000 »4896 | 486 «01110
5000 4,9680|24.8399| 56,8180 |48,7767 | 12,2280 972 .00011 | .5816| 477 .01.087
5100 4,9680[£6.3367| 37,5148 [48,8741 | 12,0375| 955 0.00013 | 0.2771L| 468 0.01070
5200 4.9680|25.8355| 37.8116 (48,9706 | 11..8639 034 «00017 .1764| 460 «01081
5300 4.0680|£6.3305( 38.5084 |49,0662 | 11.6775| ©O17 «00009 0791 | 453 «01031
5400 4,0680|26.8271| 58,8058 |49,1681 | 11.5076| 900 »00016 | -.01E1l| 446 «01009
5600 4,9680|27,3259| 59,5080 49,2498 | 11,3438| 883 00012 | -.1061| 439 »00881
5600 4,6680|27,.8807|59.7968 |48,5587 | 11,1860 868 0.00012 |-0.,1045 | 432 0.,00961
5700 4,.9680|28,51.76| 40.2956 |49.428687 | 11.0338]| 865% 00003 | -.2797| 4826 .00042
65800 4,6680 |28,.8143| 40,7084 (49,5131 | .0,8865| 838 +00007 | ~.35624| 419 «00928
£900 4,9680|290,5111 41,2892 |49.6980 | 10.7444| 624 «00007 | -,4487 | 413 «00917
6000 4.9680 |29.8079| 41,7860 [40.6815 | 10,8070} =rrwor [romcrencnn | = 5207 [resucs mduvcnnonsn
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TABLE XXXV - THERMODYNAMIC PROPERTIES OF Li+(GAS)
Btamic weight, 8.,949]

08

e

gesl

. AHO - 87 fa -~ LT /o
Eol 8 |mE| = | st | ofp (s(-ar)="rho(pe) | Lesso K{s1omomrB(R)
( orl ) al cal cal a b o
ncle ole ole ole
208,16| 4.9680| 1,4812|232,2102| 31,7682 |=-21]1 .5008| wremen| sranccnan= |=f]l 0660
30'0 4.9880 1.4905 232.2195 51.7967 -210.2229 et | e e et on e -90.50% o ooy or A o M an An 00w
400 4,9680 | 1,0871|232,7161| 33,2850 [«158.,R0RL| mrmcva| mumvcvcea= |=87 ,6371 " L)
500 4,9680 | 2.48359|23%5,2120| 34,3345 |=127,13387 | mwewne| avcvccunes |55 8680 | cwon=s hercaa
800 4,9680 | 2,0807| 85547007 5542400 [=108¢06L4 | =mmmm=|[ === - [=44, G436 [=emame [mmme
700 4,9680 | $,47765|234.2085|56.0061 | ~91.5841 - we |uB38,03R5 | avmcon boeeu=
800 4,9680 | 5,9745|234,7033| 36,8605 | =-80,3961 - =33 ,0546 - “ew
800 4,9680 | 4,4711]|235,8001| 37,2848 | «71,7410| wmacuc]| nvscrcccwe |nBD 1670 | rerran bovcvocans
1000 4,0880 | 4,9879|2365,6969|37.7780| -64.8169| -8232 0.,00036 [-268,0464| =278l | «0.08380
1100 4.9680 | 5,4847| 236,19357| 38,2515 | =-59,1518| =5665| =0,00017 |~23,4826| 2515 | =0,04897
1200 4,96880 | 5,95615| 236.69005|38.6838 | -54.4308| ~5183 -, 00008 |-21,3378| ~£310 -.04488
1300 4,9680 | 6.4583| 837.1873|30.0814 | =50+4361| =4793 - 00043 |~19,5160| =-B136 =- 04179
1400 4,96080 | 6.9551| 237.6841| 39,4496 | =-47.0121L| =445l =,00017 |=17.8485] =1987 -,035893
1500 4.8680 | 7.4519]| 838,1809| 59,7924 | =44,0446| -4154 -+.00035 [=16,560849| -1858 -,035655
1600 4,9680 | 7.90487| 238.6777| 40,1130 | =41.4480| =3804| ~0,00051 |=15,3871] =1745 | =0.00455
1700 4,9680 | B8,4455] 259.1745| 40,4142 | =39,1.569| =5664 =,00104 |=-14,3865]| -~1646 =,03206
1800 4,9680 | 8,0423| 236,6713| 40,6881 | ~37.1203| =~3460 -.00185 [|-13.5798] =15b68 =,03000
1800 4,9680 | 9.4391| 240,1681| 40,9668 | -35,2080| =3277 =,00180 |-12,5298| -1479 -,02840
4 2000 4,0680 | 9.,9359| 240.6649( 41.8216 | -35.6677| =3112 =-,00220 |=11,7619|.=1408 - o,02682
2100 4;9680 10,4327| 241,1617| 41,4840 | -38,1736] -296%| ~0.00268 |~11.0648| -1345 | ~0,08586
2200 4,9680 [10.9295| 241.6585| 41.695) | =30.8242] -2827 =,00327 |-10,4883| =-1285 -, 02440
2300 4.9680 {11,.4263| 242.1553| 41.9159 | -29.5918| =-2708 =,00407 -9.8452| -1251 -,02348
2400 4.,9680 [11.,.9231 242.8521)] 42,1273 | -288.4619| =-2588 -,00480 -8.3088| =-1183 -,02220
2500 4,0680 12,4199 245,1489] 42,3301 | =-27.4216} ~2482 -,00569 -8,8154| -1138 -,02111
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2600 4.9680| 12.9167 |245.6457 [42.5250 -26,4616( -2384| -0,00674 | -8.3546| -1097 |-0.02010
2700 4.,96B0| 15,4135|244.1425 |42.7185 | -25,5719| -2283| -,00777 | =7.9282| -1068 | -,01944
2800 4.96B0| 15.9103 |244.6303 [42.8032 | ~24,7458| -2208| -.00892 | -7,.5509| -1023 | -,01844
2900 4.9680]| 14,4071 |245.1361 [45.06875 | -B3.,9749| =-28120| =~.00983 | -7.1587| =990 | -.0L770
3000 4,9680|14.9039 |245,6329 |43,2569 | -25,.,2664| =-2055| -,01080 | -6,8120| =959 | ~.01895
3100 4.9680| 15,4007 |246,1207 |43.3088 | -82,5816] -1986| -0.01178 | -6.,4857| -930 [-0.01638
3200 4,9680}15,8075|846.6265 45,6666 | -21,9492| -1821| «,01868 | ~6,1787| =903 | =.01566
3300 4.9680| 16,3945 (247,1233 (43,7004 | -81,3544| -1860| =-,01354 | -5.8894| -878 | -.01506
3400 4,0680| 16,8011 |247,6201 |43.85677 | -R0,7938| -1802| =,01444 | -5,6161| -854 | =.01440
5600 4,9680( 17,3878 |248.,1169 |44.0017 | ~20,2645| =1748| -.01584 | -5.3577| ~831 | -.01397
S600 4,8680(17.8847 |248,6137 |44,1417 | 19,7657 | ~1698| -0,01568 | -5.11289| =810 [-0,01348
&700 4,9680(18,3816(|249,1105 |44.2778 | ~19.889L| -1649| -.016456 | -4,8805| =790 | -.01201
5800 4.9680(18.8785|249.8073 | 44,4105 | -18.8%87( ~1608]| -.01707 | -4,6597.| =771 | -.01231
3900 4.9680(10,3761 |260.,104] | 44,5595 | -18.4108| «1561| =,01746 | =4,4497| ~753 | -.01185
4000 4,9680|19,8719|250,6009 | 44.665) | <18,0029| =1520| =,01787 | ~4.2495| -738 | «.01149
4100 4,9680| 20,5687 (261,0977 [44.7878 | ~17,6143| =-1481| -0,018%8 | -4.0685[ -720 [-0.01097
4200 4.9680(20,8655|251.5045 (44,0075 | 17,2433 | =1444| -,01860 | -3.876L| =708 | =.01045 |
4500 4,9680(21,3623 |258.0013 [45,0244 | -16,8888| -1410| -,018685 | -3,7017| =690 | =.01008
4400 4.9680|21.8501 |258.5881 146,1386 | -16.5494| ~-13768| -,01982 | -3,58548| =676 | ~.00968
4500 4,9680(|22,5550|265,0840 |45.2502 | ~16,2244 | =1345| =~,01941 | -3.3749| =663 | ~.00927
4800 4,9680|23,8527 | 2563,5817 |46.3504 | ~15,9186] ~1315| ~0.01961 | -3.2215| =680 |=0.00890
4700 4,9680(835,5495|864.0785 (45,4663 | -15,6152| ~1886 | -.01978 | -3.07435| -639 | -.00838
4800 4,9680|25.8463 |254.5758 | 45,6709 | =15.38565| ~1259| -,01988 | -2,9328| -6268 | -.00814
4900 4,9680(24,3431 |255,072) | 45,6735 | ~15.0487 -1233| =,01990 | -2,.7980| ~818 | =.00770
5000 4,9680|24,.8390|266,5680 [456.7757 | -14,7822| -1208 [ =-,01994 | -2,6680| =605 [ -.00737
5100 4.06801£5,5367256.0657 |45.8721 | -14,5854| ~1185| -0,01982 | -3,5400| -505 |-0,00708
5800 4,9680(25,8335(266,5625|45.9685 | -14.2777| ~11683| =-,01967 | -2.4185| -585 | -,00672
5300 4.9680 (26,3303 (857,05935 46,0652 | -14.,0386| -1142| =-,01942 | -2.3014| -576 | -.00633
5400 4.9680|26,8871|2567,6561 |46,1560 | -13.8077| -11828| =,01930 | -2.1884| ~-568 | =.00593
5500 4.,9680|87,3859|258.0520 (46,2478 | -13.,5844 | ~1108| =~-.01904 | =2,0792! =568 | -.00578
5600 4,0680|27,8807|268,6497 (46,3567 | -13,3684| -1084| -0,01882 | -1,9738| =550 |=-0.00551
5700 4,968028,5176(250.,0465 | 46,4246 | -13,1594| =10687| =,01853 | -1.8718| =541 | -.00532
&800 4.9680 28,8143 |259,6455 |46.5110 | -12,9569| ~1050( -.01833 | «~1.7732| =534 | -,00499
5900 4,9680 29,5111 | 260,0401 |46.5960 | ~12,7606| =-1033 | =,01B1l3 | ~1.8777| =526 | =.00473
6000 4.9860|29,8079|260.5368 | 46,6795 | -12,5703 ——— =1,5863 |mamrese [vcasacana
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TABLE XXXVI - THERMODYNAMIC PROPERTIES OF Li(GAS)

fAitomic weight, 6.940]

T ¢cg | B$-E§| ©=ER sg
(o) | P

cal keal keal cal
@aIe "!a (mo’f.e (moIe) (moIe UK)
(o) vemwemw| O 166 .894]| wevecan.
298,16 4.9680| 1.4809]168,3760| 35,1418
300 4.9680| 1,4904]|168,3845] 33,1734
400 4,9680| 1.9872|188,8813(.34.8026
800 4,9680| 2,4840|169,5781]|35.7118
600 4,9680| 2.9808|169,.,8749|36.6169
700 4,9680| 3,.,4776|170,3717|37.3828
800 4,.9880| 3.9743|170.,8684]38,0481
900 4,06801 4.4711|171.3662|38.6512
1000 4,9680| 4.,9679|171,.8620|39,.1547
1100 4,9680] 5,46847|172.5588| 59,6282
1200 4,9680| 5.9615|172.8556]| 40.0605
1300 4,96BL| 6.,46583|173.53524| 40,4581
1400 4,9683| 8.8651|173,8492| 40,8283
1500 4,9687| 7T.4520(174,3461]41.1691
1600 4.9696| 7,9480|174.8450|41.4888
1700 4.9711| 8.44591175.3400| 41.7911
1800 4,0736| B.9432|175,8%73142,0753
1900 4,8775| 9.4407|176,3348| 42,3443
2000 4.9828| 9.,9388|176,8320]42,5998
2100 4,9908]|10,4574|177.33156| 42,8431
2200 B54,0011|10,8370|177.8311| 45,0755
2300 5.01428|11.4578|178.3319| 43,298)
2400 5.03504|11.9400|178,8541|43.5119
2500 B5.,0506|12,4441|179,3582|43.7176
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2600 540748} 12,9503|179,.8444| 43,9168
2700 5.1017]13,4591|180,3532| 44,1082
£2800 5,1532] 13,8709} 180,8650] 44,2943
£6800 5,1687] 14,4859( 181,3800| 44,4750
3000 5.2083| 16.0048| 181.,8989| 44,6509
5100 5.2820| 15.6878| 182.,4219 | 44,8024
3200 5.,2007] 16,0554| 1.82,9465| 44,9899
5300 5.5497)16.5879| 185.4820145,1538
5400 5.4054] 17,12565| 184.,0196| 45,3143
3600 5.4619| 17.6688| 184,5629| 45.4718
5800 5.5283| 18,8180} 185,1121| 46,6266
3700 5.5841]| 18.7753| 186.6674| 46.7786
5800 5,6495| 19,8350] 186,2261 | 45,9284
39800 65,7188] 19.9054| 186,.,7975| 46.0760
4000 5.7870] 20.4786]| 187.3727| 46 .2217
4100 6,8686| 21,0609] 187,9560/ 48 .3655
4200 5.9516| 21.6604| 188,5446] 48,5075
4300 8,0063| R2.24735| 180,1414] 46,6480
4400 6,0813| 22,8616| 189,7457| 46.7869
4800 6.1578] 25,4638| 190.,3577| 46,9244
4800 6.£366| 24,0888 190.9773| 47,0606
4700 6.3129| 24,7106| 191,6047| 47,1965
4800 6.,3910| 25,3459| 192,2400( 47,3893
4900 B8,4708| 25,9890] 192,885 | 47.4619
5000 6.5495| 26,6400| 193,5341| 47.5634
5100 6.6875| 27.2088(| 194,1980| 47,7238
5200 6,7089] 87,9655/ 194,8596 | 47.8533
8300 6.7853| 28,6399 196.5340( 47.9818
5400 6.8608| £9,3222|196.2183| 48,1093
5800 6.,8373| 530.,0121|198.90688} 48,2359
5600 7.0130} 30,70968]197,6037| 48,3616
8700 7.0880| 51,4146}198,3087| 48,4863
6800 7.1617|32.1271|109,0212| 48,6108
5900 7.2348]| 32,8469 198,7410| 48,7535
6000 7 +3083| 35,5740| 200,4681 | 48.86566

R
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TABLE XXXVII - THERMODYNAMIC PROPERTIES OF LiF(GAS)
[Molecular weight, 25,940]

AHO AHO\ _-gT ~37fc
Bo| % || m | s | B |s(-8)-TEE)| 2omo N sromo= (e
cal keal koal oal b a
(mo e (moTe) (mo e) (moIe UK) & e
0 |eememaa 0 779204] mre=ecn= —mmcmemn] ———— T [ YSIOTRIPRI SRV TR I ———
208,18 7.0838| £.0796| B80.0000| 47.1209 aa.asag crrmel ercnnm——en §6,0757 heencel esnsncann
300 7.0872| 2,0026| B0.0130| 47.1645 [231.8488] ~~wvce] mcmcaceuad 05,4543 pwnuen| ceccaccaena
© 400 7.3314| 8.8120| B80.7333| 40.2549 [174.284¢ rerren] cecvem—wa- 70eR56L [rmmewnl ccncnesacas
500 7.6048] 5.5598| B81.4802| 50,9005 L39.7116| murcca| recnancmed] 55,1023 |emma= B e
L'E’oo 7.8484] 4,3328| B2,2532| 62,3002 (116 B350 =wmmen| mmccuacmes 44,0810 |== ———— -
700 B8,0471| 5.,1280| 85.0484| 55.5545 [L00,1316| mr=ren] cwmccwanad 37.739) fmmeca] ccmccnnnee-
800 B8.2042| 65.9409| 83,.8613| 54.6197 38,2008 [remwwr] mremm————— -
900 8.5275| 6.7677| 84.6881| 65.59035 28,0830 -
1000 B8.4245| 7.6068] 85,5259| 58,4761 24.6604 | 3039 0.01707
1100 8,6018| B8.4018] B80.3782| 57.2026 | B1.6896 | 2760 0.0148% |
1200 8,5635| 9.35050, 87.2264| 58,0850 19.5706 | 2536 +01353
1300 8.6137 10.1659¥ 88.0843| 58,7124 17.6065 | 2343 .01173
1400 8.6549|11,0273| 88.9477| 59.352% 15,9210 | 2177 01077
1500 8,6800[11,8945| 89,8149| 59.9506 14,4589 | 2033 .00988
1600 | B.7175| | 00,6065 60456120 | 15,1784 | 1907 | 0,00904 |
1700 B.7416]|13,6378] 91.5582| 61.0416 12,0476 | 1796 .00842
1800 8.7621|14,5130] 92,4334| 61,5417 11,0414 | 1697 00774
1900 8.7796|15.3901] 95.3106| 62,0159 10,1405 | 1609 .00710
2000 | B,7948 94,1892 62,4666 9.32689 | 1529 .00880
BI00 | B.B079 A 8.5040 | 1467 | 0.00655 |
2200 28,8194 63.3061 7.9854 | 1392 00578
2300 8.8295 63,6983 | 30.9651] 3040 -.00117 | 7.3144 | 1332 +00560
2400 8.8384 64,0743 | 89.8006) 2917 =-,00280 1 66,7538 | 1277 «00540
2500 8.8483 98,6008| 64,4353 | 28,6356 2803 -.00378 | 6.2376 | 1226 00526
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2800 8.,8534(21,6654| 99,4858 64,7824 |27,.4613| 2698 | -0,00486 | 5.7608] 1179 0,00523
2700 8.8697|22,4510|100.5714 |65.1166 |26.4889| 2602 -.00639 | 5.3188| 1136 .00499
2800 8.8653|25.3375[101.2577 |65.4389 |25,5440| 2512 -,00731 | 4,90B2| 1095 .00511
2900 8.8704 24,2241 |102.1445 |65,7502 |24.6851| 2429 -,00867 | 4.5255| 1068 .00483%
3000 B.8750|25,1118|105.0517 [|66,0609 |23.8841| 2351 -.00069 | 4,1680| 1023 .00480
3100 8,.8792|25,9990[103,9194 66,3420 25,1354 2279 | -0.01079 | 2.8332| 090 0.00473
3200 8.8830|26,8871(104.8076 |66.6239 |[22.4340| 2210 -.01180 | 3.5191| 969 00479
3300 8.8865|27.7756 |105.6060 (66,8073 |21.7759| 8146 «,01248 | 3.2237] 930 00477
3400 8.8897|268,.6644 |106,.5848 |67,1627 |21,1672| 2088 -.01397 | 2.9454] 9803 .00470
3500 8.8926 |29,.5555[107.473¢0 [67.4204 |20.5746| 2030 -.01439 | 2.8887| 877 00469
3600 8,8955 (30,4429 [108,5635 |67.6710 |20.0251| 1975 | ~0.,01478 | 2.4544] 652 0,00493
3700 8.8078131.3326 [100.2530 |67.9147 |19.5061] 1925 -,01668 | 2,1992| 829 00404
3800 8.9001|32,2825 (110.1429 |68,1520 [19,0162| 1878 -.01674 | 1.9762| 807 .00408
3000 8,9022 35,1126 [111,0330 |68.5832 (18,6504| 1830 -.01670 | 1.7643| 7886 .00510
4000 8.9041 |34.0020 [111.9283 |68.6087 |18.1098| 1787 -,01735 | 1.5627| 766 .00507
4100 8,9060 (54,8934 [112.81568 (68,8286 |17.6011| 1745 | -=0.01788 | 1.3708| 748 0,00500 |
4800 849076 (35,7841 [113.7045 |69.0432 |17.2985| 1704 -.01788 | 1,1877| 729 »00517
4300 8.9092 |36.6740 |114.5953 |69.2528 [16.9151| 1668 -.01879 | 1,0130| 712 .00528
4400 8.9107[37.5659 [115.4865 |60.4578 |16.5548| 1830 -.01872 .8450| 698 +00583
4500 8.9121 (38,4571 [116.3775|69.6679 [16.2113| 1596 -.01926 .8860| 680 00857
4800 8,9154 (39,5484 |117,.8688 69,5608 |15.8856| 1661 | -0.01925 | 0.5528| 666 0,00641
4700 B8.9146 (40,2398 |118,16802 |[70.0445 [15.5707| 1529 ~.01044 .3869| 651 .00538
4800 8.9167 (41,1315 [119,0517 |70.2332 [15.27168] 1497 -.01941 .2449| 638 .00560
4900 B.9168 (42,0220 (119.9433 70,4170 |14.9855| 1488 -.019870 .109s5| 623 +00570
5000 B8.9178|42.9146 [120.8350 70,5972 [14.7116| 1437 -,01936 | -,0208] 611 00660
5100 B.9187{43.8064 [121,7268 [70,7738 |[14,44902| 1409 | =0,01948 |-0.1462| 598 0.00580
5200 8,01906 44,6984 |122,6188 |70,9470 |14.1977| 1381 -.01917 | -.2670| 586 .00583
B300 8,9204 |45,5904 [123,6108 |71.1169 |[13.9663| 1355 -,01933 | -.3834| &75 00592
5400 B.9212 46,4824 |124.4028 |71.2836 {13,7247| 1328 -.01885 | ~.4958| 564 .00595
5500 8.6280|47,.3746 [125,2950 [71.4474 {13,5021| 1303 ~,01878 | -.6043| 553 .D0605
5600 8.,9227 |48.2668 |126.1872 [71.6081 [13.2882| 1279 | -0.,01869 |[-0.7001| 543 0.00604
5700 8,92354 | 49,1591 [187.0795 |71.7661 |13.0825| 1265 -.01828 | -.8104| 534 .00603
5800 8.,9240 |50,0615 [127.9719 |71.9213 [12.8844] 1832 -,01811 | -,9086| 524 00609
5900 8.9246 [50.9439 [128,.8643 {72.0738 [12.6937| 1208 -,01780 |-1..0034| 515 .00817
8000 8,9252 |51,8564 |120,7568 |72.2238 |12.,5100|enemne [anccancnn= |=] ,0054| cmeene [cercanncen

(sed)dr1
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TABLE XXXVIII - THERMODYNAMIC PROPERTIES OF LiH(GAS)

[Molecular weight, 7.946]

AHC AHO\ ~37Tfa ot -3 ()
- o o - -
g | B | | T2 Bz fr [ mo)*ms(rb) Log; B 810g, k= 5 (f+a
: cal koal cal cal
(mo e (mol'é) (;(:oIa) (mo e a b o d
0 wenmcnuul 0 190,3825| wwrmmnn| cmernnmac] monnnd devvcccnne] covrnnn| cenven] socaccened
298.16| 7.0783| £,0793| 162.4018| 40,7963|105,9655 —— ====| 41,7065 - -

300 7.0797| 2.0923| 162,4148| 40,8398|106,3228| =~werdd cammecnewal 41,4235 -

400 T7+3176| 2.8115| 195,1340| 42.9072| 70,5375 w===ve] ccccvcanex| R0 ,085]l| amemen| cncavanmma

500 7.5879| 3.5568| 195.8795| 44.6698| 635,7T197| mwsececnl wevermcnw- B83,0611l| ~~—wrm| cocmmmm=n.

600 7.8515] 4.3281)| 194.65608| 45,9748 | 55,8868 mmeran| erwmneanna]| 18,4412 ermrre| crreconee—-—

700 8.,0312| 5.1216| 185,444)1] 47.1975| 45.81l78| =rr~ea] cnvecccmun]|]15,150]( wrrene| ceccacnne

80O 8,1800] 5.,9350| 198.2555| 48,2807 | 40,2082| me=men| ceccncnnmes 12,8594 -

900 8,5148| 6.75685|197.0810| 46,8689 | 355.8319| ===vww| cw=enwn==a| 10,6068 - -
1000 8.4134| 7.5951]197.9176| 60.1548| 32.3277| 5136 0.020090 | ©9,1388| 1388 0.01588
1100 8.4918| 8,.4403}198.7628| 50.9398| 29,4667| 2858 0,01550 | 7.8610| 1264 0,01387
1200 8,5648| 9.2927)199.6152| 51,6814 27.0812| 2621 .01306 | 8,7938| 1160 012689
1300 8,8060| 10,1507| 200,4732| 52.368L{ 25.0380| 2483 .0l019 | 5,8888| 1072 01148
1400 8,6481|11,0134| 201.5359| 53.0074 | 23,2011| B258 -00877 | bB,1116| 897 + 01053
is00 8.6829|11.8890| 202 ,2024| 63,6063 | 21,7810 2104 »00730 | 4,4366] 932 »00930
1800 8,7121(12,7467| 203.,0722| 64,1686 | 20,4587 1875 0.,00574 | 3.8448| 8756 0,00839
1700 8,7367|15,6281| 205,9446| 54.8056 | 19,2918 1861 00451 | 35,3817 824 .00818
1800 B.7676)14,4968| 204 ,8194| 55,1955 | 18,2588 1759 .0037. | 2,8558| 780 00707
1900 B8.7756115,3735| 205,6960| 55.6694 | 17.582382| 1669 «00230 | 2,4388| 739 + 00700
2000 8,7911}16,.2518| 206,6743| 56,1200 | 16,4866| 1588 «0018l { 82,0617 703 00644
2100 8,8046|17,1316| 207,.4541| 56,5492 | 16,7291 1514 0,00042 | 1.7206] 670 0.00686
2800 8,8162|18,0127]| 208,3352) 66.9691 | 15,0405| 1448 ~+00087 | 1,4087| 640 «00604
2300 8,.,8£66|18,8948|200,2173| 57,3518 | 14,4118| 1387 -,00172 | 1,1254] 613 00558
2400 8,8358|19,7779|21.0,1004] 57,7270 | 15.8356| 1332 =+00290 .8644] bB8 «00550
2600 8.8439|20,6619|210,9844| 58,0879 | 13.50567| 1282 -.00428 .8858| 566 .00519
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2600 8,8511) £1.5467] 211..8698| 58,4349| 12,8168 1235 | -0,00511] 0.4014| 543 0.,00519
2700 8,8578] 22,4321 212,7546| 58,7691 12,3646| 1183 =-+00647 «1951| 584 00486
2800 8.8654| 25.5188| 213.6407| 59.0813| 11,9450 1154 =,00773 «0031] 5056 004886
2900 8.8686} 24,2048| 214,6273| 59,4024 11.55648] 1117 -.00883| -.1758| 488 «00483
3000 8.8733| 25.0018] 815.4143| 59.7052{ 11.1913| 1083 -.00075 -,3434| 478 «00464
3100 B8.,8776| 25.9794 216.,35019] 50,99 10.8517] 1052 | -0,01115| =0,5001] 457 0.00458
3200 8,.8815| 26.,8673| 217,1898| 60,2761] 10,8541] 1081 —.01159h -.8477| 443 «00456
5300 8.8861| 27,7657 218,0782| 60.5405 10.2863| 093 ~.01256] =.7B685| 429 004782
5400 8,8884| 28,6444 218,9669] 60,8148 ©,9568| 969 -,01416| ~,9174] 417 «00456
3600 8.8913| 29,5333] 219 .8558| 61,072 0.,6041] 943 =o01454| =~1,0411)| - 404 «00478
3600 B,894l| 50,4226| 820,746 61,323 9.4467] 918 | -0,01491] -1,15Bl] 394 0.00461
3700 8,8966| 51..3121| 821.6546| 61,6667] 9.2135 897 -.015685 -1.2682| 383 « 00481
3800 8,.8000|-32.2019| 228,5244} 61,8040 8,9534| 877 -,01687 =1,3746| 373 »00468
3800 8,0011| 35,0919] 883,4144| 62,0368 B,7854] 854 -.01670\ -1.,4749| 383 « 00475
4000 8.9052| 33,9821} 324,3046| 62,2605, B.58868| 836 =.01760} =-1.5704] 364 004786
4100 8,9050| 34.8726| 226.1961| 62,4804| 8,4085 817 | -0,01768| -1,6615| 345 0,00486
4200 8.,9068| 35.7651| 228,0866| 62,6950 8.,2257] 798 ~.01808| «1.7485] 336 00506
4300 8.8084 56.6559H228.9764 62.8046] 8.0582; 783 -.01885 +1.83517| 388 00606
4400 8.8089| 57.5448| 227.8673| 65,1084 7.80891| 766 «4,01880| -1,9113 &2l 00507
4500 8,9113]|58,43569| 228,7684| 63,3097 7.7479| 750 -.01924| ~1,9877| 313 «00526
4600 8,9126| 39,3271 229,6498| 85,5058 7.8041| 783 | =-0.,01906| =2.0610[ 306 0.00541
4700 8,9138| 40,8184] 230,5400| 63,6978 7.4672| 720 -.01970| =2.1313 200 »00541
4800 8.9150| 41.1098| 251 .4385| 65.8849| 7.5369| 704 ~-.01947 -2.1990L 262 »00661
4600 8.9161| 42.0014| 232,32390| 64,0688 7.2127| 691 -.01970| -2,2642| 285 «00B70
§000 8,9171| 42,8633| 855,2156] 64.2488| 7.0048] 875 -,01925| =-2,3869| 279 +0057¢
5100 8.0181| 45.7848| 234.1075| 64.4255| 86,9811 663 | =-0,01960| =-2.3874| 274 0.008681
5200 B.9190] 44,6767| 2854,9992| 64,5987 6.875l| 649 -.01035| =-2.4450| 287 «20602
5300 8.9199| 45.5686| 855.8011| 64.7686| 6.7700| 637 -.019368| -£.5023] 262 00598
5400 8.,9807| 46,4606| 856.7831] 64.9365] 6.,6714| 624 =.01906| -2,65668| 257 «00607
5500 8.,9815| 47.5687| 237,6768| 66.0980{ 6.5770| 611 -.,01l68l| -2,6098( 251 +00628
5800 B.9888| 48,2440 838.5674| 65.2698| 6,4867] 599 | =0,01858| -2.8607| 247 0.00627
b700 8,9229| 49,1372| 839,4507| 65.4177| 6.4002| 587 -,0184]1| -2,7103 241 006456
5800 8.6836| 60.,0295( 840,3620| 66,5789| 6,5174] 676 ~.01885| -2,76585 236 «00660
5900 B.0242| 50.9219] 24). ,2444| 66,7264 6,2580| &64 -.01780| -2.,8049 282 +00663
&000 840248| 51.8144| 242,1569| 65,8754| 6.1618| ~~==r=| mrncnraew -8.8502'------ mmmam-— -
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TABLE XXXIX ~ THERMODYNAMIC

PROPERTIES OF N(GAB)

[Atomic weight, 14,008

[+] 0.. [+} [+]

o | % [EE8| = | ef

gal keal koal cal

ole moIe IIlOIO 0Ae
0 |m=we—e=]o0 865.0696| wmmmnma
208,16] 4,9680 | 1,4812| B7,.4608( 36.68145
300 4.0680 | 1,4004| B87.4800| 86,6450
400 4,9680 | 1.,9872| 87.9588| 58,0742
500 4.9680 | 2.4840| 88,.4636| 39,1828
600 4.9680 | 8.9808| 88.9504| 40,0885
700 £,9680 | 53,4776 89,4472 40,8544
800 4.9680 | 5,9744| 89,9440 41.5177
900 4.9680 | 4.4712| 90.4408| 42.1089
1000 4,9680 | 4,9680| 90,9376| 42.6263
1100 4.9680 | 6.4648| 91,4344| 43,0998
1200 4,9680 | 6.9616| 91,0312 43,5821
1300 4,9680 | 6,4584| 92,4280| 43,9297
1400 4.9600 | 6,9552| 92.9248| 44,2979
1500 4,9680 | 7,4520| 93,4216| 44,6406
1600 4,9680 | 7.9488| 93.9184] 44.9613
1700 4,968 | B.4466| 94.4152| 46,2625
1800 4,9683 | 8,9424| 94.9120| 45,5484
1900 4,9685 | 9.4395| 95,4089| 45,8151
2000 4,9690 | 9,9362| 95,9058| 46,0699
2100 4.9697 L0.4331| 96.4027| 46,3124
2200 4.9708 [L0.930L| 96,8297| 46,5438
2300 4,9724 11.4273 | 97.5969| 46,7646
2400 4.9746 11,9246 | 97.8942| 46,9763
2500 4.,9777 L2.4222 | 98.5918| 47,1794
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2600 4.9816| 12,9208 ©8.8898| 47,3747
2700 4.0869| 15,4186] 99,3882 47,5628
2800 4,9935] 15,9177 99.8873| 47.7443
2900 50,0015|14.,4174| 100.3870( 47,9197
5000 5.0108| 14.9180| 100,8876| 48,0894
3100 5.,0222| 16.4197| 101.3895| 48,3539
5200 5.0354| 15.9226| 1.01.8928| 48,4136
3300 5.0504| 16,4868] 102,3964| 48,5687
3400 b5.,0675| 16.9327| 102,9023| 48,7197
3500 5,0866| 17.4404; 103.4100] 48,8689
3600 5.1079| 17,9508 103,9198| 49,0105
3700 5.1512| 18.4681| 104.4317| 40,1508
3800 6.16587|18,9765| 104,9461) 49,8880
3800 65,1844/ 19,4956| L05,4652] 49,4225
4000 §5.8145] 20,0155| 106.96851| 49.5639
4100 5.2461| 20.5566| 106,5061| 49,8830
4800 5.,2800] 21,0628| 107,0524| 49,8099
4300 5.3158| 21.,5926] 1.07,5622| 46,9345
4400 5.3535| 28,1261 108,0957| 60,0672
4500 5.5927|22,6634| 108.6330| 50,1779
4600 5,4335| 25.2047] 109,1745| 50,2069|
4700 5.4759| 85,7502|-100,7198| 50,4142
4800 5.,5197] 24,2999] 110.8695| 50,5299
4900 65.5646|24,8542]| 110,6238| 80,8442
5000 5.6108| 25,4180| 111 ,3826| 50.7571
5100 5,6581|26,9764| 111 .9460| 50.8687
5200 Be70635|26,.5448| 112,.5142] 50,9790
5300 5.75583|87,1177| 113,0873| 61,0882
5400 5,8052| 27,6957( 113.66563 | 51,1962
6500 6.85568|28.2788| 114,2484| 51,3038
5600 5.9080] 28,8669 114,8365| 51 .4002
5700 5.96588|20,.4602(115,4298| 51,5142
5800 6,0114|30,0587|116.0283| 51,6185
5900 6.0644|30,6625]116,6521 | 51,7215
6000 6.,1179|31.2716]| 117.2413| 51.8238
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TABLE XI. - THERMODYNAMIC PROPERTIES OF Ng{GAS)
[Molecular waight, £8,016]

o - ' -
' (ox) °p |®%E8| T | o | ('%O)“I%UT(‘%“’) Llogy g K| Slog, o= fw'r(ﬁ“d)
cal koal aal cal
JmoIe Uﬁ moIe) (zo e) [mo € a b o d
4] et 0 1.6002]| meverwee| snavan- - ————— rmerncsnn] servsens] rrnenel E---———
' 208,16 6,960 | 2,0723| 3.7715| 45,767 | 288,.,8283 —— 116,4348 - -a

300 €.981l | 2,0851| 3,7843|45,800 | 287.0684| marnrn|vacnancnan| 118,6856| ~wrewe| cmaccncead

400 8,991 | 2.7824] 4.4818| 47.818 | BlL6,67RD| wremcm| vucnncanaa] 87 ,4738| crnven| arncancars

500 TeOT0 | 3.4850| 5.1842| 49,385 | L72.8308| ~mrmce| mnmmve—naw| 68,7250 mrunnnl covsncnenee

800 7.197 4,1980| 5.8972| 50,6085 | 144.2810 56,8064 = -- -

700 7.551 | 4.9263| &6.6245| 651,805 | 13,8438 - —=ua|l 47,2402 -

800 7,618 5,8686| 7.3678]|52.787 | 108.5207| == 40.5214 -

200 7.671 6.4280( 8.1872|53.692 964 5937| mmmeme | wmruncnnnn| 35,2815 mevnee] cnncccnnen.
1000 7.81l8 | 7.R025| 8.9017|54,60¢ 87,0447 8585 0.03284 | 31.0841| 3756 0.08408
1100 7.947 | 7,9907| 6.,6899] 55,2801 79.22586| 7790 0.08943 | 27.8455 3418 0,02057
1200 8.083 | 8.7918|10.4904| 66,9665 72,7044] 7145 «0R504 | 24.7768] 3136 «0L779
13500 B8.165 | 9.8026|11.3018|56.8080| 87.1833! 6600 .0884) | 22.,3465| £898 01510
1400 B,255 |10.,4335| 12,1227| 67.8143] 62.4456| 6133 «01923 | 20.2614| 26935 +013547
1500 8,330 |11.25268|12.9618| 57.7863] B58,.3377| B727 +OL732 | 18,4526| 2515 01233
1600 8,599 |12.0891} 15,7883 58,3861 54.7410| 5373 0.01481 | 16.8684| 2380 0.,01076
1700 80459 |12,9320] 14.6312] 68,8371 61.56568] 5080 01309 | 15.4604| 2223 «00870
1800 8,512 {13.,7805| 15.4797| 59,3281 48.,7414] 4781 «01188 | 14.2247| 2101 00881
1900 8,660 |14.,6341]16,3333| 50,7838 48,2132 4532 «01060 | 13.1101| 1991 00830
2000 8,602 |15.4922] 17.1914| 60,2237 43,9367 4308 -00027 | 12.,1083| 1893 - 00757
2100 8,640 |16,.3543| 1.8,0635| 60,8443 41.8760| 4106 0,00819 | 11l,1973| 1804 0,00700
2200 B8.674 |17.2200|18.,9192| 61,0471 40.0019| 39621 00702 | 10.3703| 1723 +00647
2300 8.700 [{18.0800]|19.7882| 61,4333 38,2001| 3753 +00585 9.6147| 1849 «00602
2400 8,733 |18,96800}{20,6601] 61.8044 368.7204| 3599 00490 8,9216| 1581 « 00670
2500 8,752 }19.83565|21,5347| 62,1614 35,2759| 3457 -00419 8.2835| 1519 00527
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2600 8,783 | 20,7126| 82.4118| 62,5064| 33.9421| 3327 0,00298 7.6940] 1461 0,00499
2700 84805 ]| 21.,5920| 85.8912| 62.8373| 32.7089] 3207 +00174 7.1479] 1407 «00500
£800 8.8253| 22,4756 24,1727| 63.15679| 31.5588] 35096 -00081 6.,6404| 1357 «00477
£900 8,8440| 85,5570 26.,06623| 65.4679| 30,4016| 2998 =-.00043 6.,1877| 1311 00460
5000 8,8610| 24,2422| 25,0414| 63,7680 20.4947| 2806 -.00169 5.7261| 1268 00427
3100 B.B774|25.1291 26,8831 64.0688| 28,5822 2806 | =0.00268 5.3128| 1287 0.00456
3200 8,80928] 26,0177| 287.7169| 64,3409 27.6880} 2722 -.003985 4,9850| 1189 «00420
3300 8,9075| 26,9077| 28,60680| 64.6148| £26.8671| 2644 -.00525 4.5606] 1153 .00418
5400 8,9810| 27,7991 29,4985| 64,8809 8840947 2570 -,00628 4.2172| 1120 +00390
3500 8,9540] 28,6918| 30.3910| 65,1387| 25.5687| 28501 ~-.00772 3.8933] 1088 003588
5800 8,9462| 29,5868] 31.2850| 656.3915] 24.6797| 2436 | -0,00878 5.6878] 1068 0,00386
3700 B8,9577| 30.,4810[ 32,1802{ 65,68368| £4,0501| 2375 -+01020 3.20741 10£9 +003591
S800 B8.9686( 31.5775( 33,0766| 66,8788 R3.4155| £317 =+.01140 3.0287| 1002 «00598
3900 8.8790] 32,8747 35,9759 86,1088 22,8326] 2262 -,01240 2,7818| 976 «00400
4000 8,9890| 33,1751 54.8723| 88,3364 22,2795| 2210 -,01362 2,5138| 052 «00390
4100 8.9987] 34,0726| 56.7717|66.5585| £1.7541] 2160 | =0.01459 2.8777] 928 0.00405
4200 0.0082| 54,9729| 56.6721| 66,7764 21.2544| 2113 -.01570 2.0527] 908 «0041.0
4300 9,0174| 35,8741 37.5755)| 66,9876 20,7787| 20868 -.01680 1.8376| 885 «00408
4400 9,02635[ 56,7763| 38,4755| 67,1948 20,3253| 2026 ~,01778 1,8327] 884 00420
4500 940350] 57.6794| 38,3786 67.53979] 19,8088| 1984 ~-.,01.840 1,4365| 846 «00420
4600 9.,0455| 58,5835 40.2085| 67.6065| 19.4799| 1946 | -0,01933 1.2486] 827 0.00414
4700 9.0518| 50.4881| 41,1873|67.7911| 19.0853{ 1907 -+02000 1.0686| 809 «00426
4800 9.0600] 40,3937| 42.0929|67.0818| 18,7081| 1870 ~+.0R055 -89657| 79R 00427
4200 0.,0681| 41,3001 42.9995| 68,1687 18.3470| 1836 -.08180 «7208| 775 +00450
60O 9.,0760| 42.2075| 43.6085| 68,3620 18,0012| 1801 ~.02184 »3703] 759 .00448
5100 9.,0838| 43,1155| 44.8145) 68,5318 17.6699] 1768 | =-0.08220 0.4170| 744 0,00462
5200 9.,0016| 44,0240(| 45,7238 | 68,7082| 17.3581| 1737 -.022684 «2693| 729 «00475
5300 9.0991| 44,0338) 46.6528| 68.8815| 17,0472 1706 ~.02313 128701 714 +00498
6400 9.1066| 45,8458 47.5430|69,0518] 16.7644| 1677 =.02561 -.0102| 700 «005613
5500 9e1140| 46.7549| 48,4541 69.,28188| 16,4731| 1648 -.02589 =-.1426| 688 +00B830
56800 9.1814| 47,6666| 40.3658|69.3831] 16.2027| 1680 | -0,02421 | =-0,2704| 673 0.00543
5700 9.1£287| 48,5781 | 50,2783 | 69,6446| 15.,9427| 1594 -.02453 -.5959| 661 00583
5800 Pe1359]| 49,4024 |51,1916|69.7034] 15.6024] 1568 -.02488 -.Bl%4| 648 «005677
5500 941431| 50,4063 62,1066| 60.,8506| 15,4515| 1543 -.02507 -.8290| 637 .00583
6000 9+1508] 51,3210 55.,0202]70.0134] 15.2194} - - -.7410 - ]
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TABLE XLI - THERMODYNAMIO PROPERTIES OF NO{GAS)
[Molecular weight, 30,008]

o] O - b -
&) o9 |=Eg-E§ | ES | s§ -85 s(—ﬁ% )=-1%(‘* b)| Logyo K 810g) k= I%%(%&d)
(,m cal (koal) kca.l) (\n cal b a
ole UKJ mole ole/ Nmole a ¢
o O s e IS A P 0 5.5447 A drared el & | 4B an e - e e - an w| s wmeran |OhAR oo a0

208,19 7,137 | 2.,1942 |[25,5389| 50,339 |207.8039 84,8405 | mrmwae |meessnnnne

300 7.154 | 2.,8068 [26,6615| 60.584 |206,5399 - 84,2876 e

400 7.162 2.9208 26.2655 52.436 155.2852 wnenan| ssssssssuel 8l ,8373| meensa laancwaw- -

500 7.289 | 3.4440 [26.7887| 654,048 |124.51256 mew-| 48,5548 - -

600 7.468 | 4,3812 [27,7868| 65,398 [103,983586 - ~=| 59,5152 - -

700 T7.657 5.1366 [88,4815| 56,5568 | B9¢5049 | mmrnne| cnnnwnnnc==| 52,8556 ———

800 7.833 5.9006 [29,8543| 57.589 | 78,2839 | ===~ ol emcvees ~=-=| 28,0035 -

200 7+,000 | B8.7005 [50,0458| 58,580 | 89,7015 |wmmree| cemececnana= 24,2208 mwrrar cnnvonncee
1000 8,126 78060 [30,8607| 59,3700 | 62,8276| 6180 0,05020 | 21,1937| 2707 0.02129
1100 8,243 | 8,52456 |31,6692| 80,1500 | 57,1974| 56056 0.02667 |18,7115| 2485 0.,01723
1200 8.342 09,1557 [32.4984| 60,8715 | 52,5009| 5143 +021556 | 16,6401 B282 +015600
13500 8.426 0.9921 [35.5568| 61,5425 | 48,5853 4751 -01873 |14.8851| 2090 01354
1400 8,498 |10.838% [54.1830|62.1698 | 45,1100] 4415 -01637 |13.3788| 1943 01147
1500 8,560 |11.6912 |55.0359|62.7680 | 42,1512 4124 01410 |18,0721| 1815 +01033
1600 8,614 |12,5499 [55.8946]| 63,5122 | 39,5596 3869 0.01232 |10.8274] 1703 0.00044
1700 8,660 |15,.4136 [56.758%| 65.85568 | 57.R714| 3644 01086 5,81682| 1804 . 00869
1800 8.702 |14,.2817 [57.6264|64,5319 | 55,2361 | 3444 « 00937 9,0165| 1516 «00791
1800 8,738 |15,1537 [38,4984|64.8034 | 33.4141| 3265 +00830 | B.2107| 1437 «00740
2000 8,771L |16.0292 (39,3759| 65.25624 | 31,7753 | 3104 200711 7.4848| 1367 +00E45
2100 8,801 |16,9078 |40,256256| 65,6811 | 30,2881 | 2958 0,00618 6.8274| 1302 0.00628
2200 8.828 |17.7892 |[41.1330| 66,0012 | 28,8374| 2826 00680 | 6.8293]| 1844 «00583
£300 8.B52 |18,6732 |42,0170| 66,4841 | 27.7035| 2704 «00473 5.6828] 119l 00525
2400 8.874 |198.5595 |42.9042] 66,8613 | 26,5781 | 2593 .00410 | 5,1811| 1142 00500
£500 8,895 |20,.4480 |45,7927| 67.2240 | 25,6308| 2491 00332 | 4,7193| 1097 +«00468
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2600 8.914 | 21,3384 (44,6851 |67.5752| 24.5694] 2398 0.002365 | 4.2027] 1056 0,00429
2700 8,932 | 22.2307 |45.5754|67.9100| 23.6789| 2311 .00154 | 35.8073| 1017 «00419
2800 8.946 | 23,1848 |46,4695 |68,2551| 22,8520| 2230 »00103 | 3.6299] 981 00412
2900 8,966 | 24,0206 |47,3658 |68,6494| 22,0820| 2158 00013 | 3,1875f 948 00380
S000 8,981 | 24,9179 |48.2626168.8537| 21.3632| 20886 -.00060 | £2.8877 916 »00592
3100 8,996 | 85.8167 |40,1614|69.,1484| 20,6909| 2021.| -0,00136| 2,6683| 887 0.,00371
3200 9.010 | 26,7170 {60,0617 |69,4548| 20,0607| 1961 -,00284 | 2,2874] 860 «00360
3300 9.024 | 27.6187 |50.9654169.7117| 19,4687] 1904 -,00510 | 2.083%5 834 «00351
5400 9,057 | 28,6218 |61.8665|69.,9813| 18,9118| 1851 =.00586 | 1,7745 8l0 «00337
38600 9,049 { 89,4261 |52,7708 |70,2434| 18,3868| 1800 -,00480 | 1.5597 787 .00329
3600 9,061 | 30,3516 |63.,6765 70,4985 17.8015| 1765| =0.005€8 | 1.5178| 7656 0.00334
3700 9,070 | 31.2388 |54,6830|70.7460| 17,4828| 1708 -.00397 | 1.1077| 746 «00316
3800 9,086 | 52,1462 |56,4900 70,9891 | 16,8793| 1666 =-.00668 «»908B| 7Rb 00320
3800 9.006 | 55.0b52 |66.5009 |71.2262| 16.5588 1626 -+00740 7104 707 »0031.6
4000 9,107 | 33,9664 |67.3101 (71,4566 | 16,1597| 1688 -,00812 +5595| 689 00325
4100 9,118 | 54,8786 |58,8213(71.6808| 15,7805| 1552| <0,00872 | 0.3882] &7 0.00320
4200 9,128 | 35,7889 (69,1536 |71,8006| 15,4197 1518 -,00952 «2050 €66 .00324
4500 9.1%8 | 56,7028 |60,0460 72,1154 15.0762| 1485 =+01000 04028 641 00382 -
4400 9,148 | 37,6165 |80,961R|78.3256| 14,7487| 1453 =.01058 | =,0997 627 - »00817
4500 Bo158 | 58,5318 |61.8765|72.5318| 14.4562| 1422 -.01065 | -.B482| 612 00526
4600 9.168 | 59,4481 |62,7028 |72,7386 | 14,1377 1395 | <-0,01108 | =0,3785( 6599 0.00326
4700 9,178 | 40,5654 [63,7101[72,0209| 13,8584 1385 -.01148 | -,5092| &B6 .00332
4800 9,188 | 41.28357 |64.6284 75,1852 | 15.,6795| 1538 ~.01176 | =-,6546| 574 00336
4000 9,198 | 42,2080 |65,6477|73,3128 | 13,3182 1313 -,01220 | =-,7661| 561 «005560
5000 9,208 | 45.1233 |66,4680 (73,4987 | 13,0678| 1288 -.012556 | -.B708| S50 00568
5100 9.218 | 44,0446 |87.35895|75.,681l2 | 12.8278| 1264 | -0,01268 |-0.9822| 539 0.00555
6200 9.R87 | 44.9669 |68,5116|75.8602 | 12,5074 1240 ~.01276 | -1,0894| 628 00368
5300 9,857 | 45.8901 |69,2548 74,0361 | 12,5762| 1218 -.01306 | -1.19£7| B17 00586
5400 9.846 | 46,8142 |70,1589 74,2088 12,1637 1186 =-.013156 | -1,2985| 507 00392
65500 0.856 | 47.7583 |71.0840|74.3786 | 11,9594| 1176 -,01352 | -1.3884| 497 «004086
6600 9.268 | 48,6654 |72.0101|74,6454| 11,.7620| 1165 | -0,01353 |~1.4812] 488 0.00409
5700 0.275| 49,5826 [72.8572|74.7085| 11,5738| 1136 =.01366 | -1.,5700| 478 + 00420
§800 9.286 | 50,5806 |75.8668|74.8709 | 11.3916| 1117 -.01382 | -1.,8576] 469 «00441
5900 9.804 | 51,4494 |74,7941 75,0207 | 11.2161| 1099 -.013987 | -1.7416| 461 » 00447
-] 6000 9,504 | 52,3793 {75.7240|75,1860| 11,0469 Tmaa| «1,8888
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TABLE XLII - 'FHERMODYNAMIC PROPERTIES OF O{GAS)
[Atemic weight, 16.0000]

b oo HS-HS HS 8

(oK) P, 70 T g

oal | koal koal oal
Gno ) mole mole ole 1
0 mammews | O 58,604} wovucna
208.18| 5.2564| 1.6074|61.2115| 38,4689
300 5.2338| 1,68170|61.2211] 58,5010
400 H.1341| 2,1349|61,73580| 59,9916
600 5.0802 | R.6454 62.2495'41.1508
600 5,0486 | 3.1517 62.7558,42.0540
700 5.0284| 3.865656|63.2596] 42.8307
800 5,0160| 4.,1576|835.7617| 43.5011
800 5.0066| 4.6587|64.2826| 44.0914
1000 4.,0088| 5,156088|64.76289| 44,6183
1100 4.9936 | 5.6084| 65.8825| 45.0945
1200 4,9804 | 6,5576| 66,7617| 45.5288
1300 4,9864| 6.6564|66.2805| 45.9281
1400 4,08358 | 7.1549|66,7500| 46,2975
1500 41,9819 | 7.8532|67.25735| 46,6413
1500 4.98065| 8.1513]67.7554] 46.9628
1700 4,9792 | 8.8403| 68.2534] 47 .2648
1800 41,9784 1 9,1471| 68,7612 47.5492
1900 4,8778 | 9.68450]| 69.2491| 47.8184
2000 4,9776 |10,14L7]69,7488| 48,0737
2100 4,9778 |10,6406| 70,2446 48,3168
2200 4,0784 |11,1383| 70.7424| 48,5481
2300 4,9796 [11.6362| 71.8403| 48,7685
2400 4,9812 [12,1343| 71.7384| 48,2814
2500 4,9854 |12.6525| 72 .2386| 48.1848
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2600 4,9862| 15,1310| 72,7551 | 49,3805
2700 4,9807] 13.6298] 75.2559| 40,5686
2800 4,9955] 14,1289] 75,7330| 48,7601
2900 4,9986| 14.6885| 74.2386| 40,9254
3000 5,0041| 15.1287] 74,7528| 60,0950
3100 5,0102| 15,6804 75.25558| 50,2692
3200 5.,0170| 16,1307| 75,7348| 50,4183
3300 6.0845| 16,8328 76.2569| 60.5728
5400 5.0325| 17.1367| 76.7388| 50,7229
5800 5,0411|17,63935| 77.2454| 50,8689
3600 5.,0502}18,1439|77.7480| 51,0111
3700 5.0599| 18,6404 78.285356| 61,1496
3800 65,0700/ 19,1559|78.7800| 51 .2846
3900 5.0805| 19,6654 79.2875]| 51,4168
4000 5.0914| 20,1720( 79,7761 61,5458
4100 b5.10£8| 20.6817|80.2858| 51,6711
4200 5,1140| 21,1925|80,7966| 51,7942
4300 5.12857]|21.7045)81,3086| 51.9147
4400 5.1575f 22.2177| 81.8218| 52,0326
4500 5.1495] 22,7320| 82,3361| 52,1462
4600 5.1616| 23.2476| 82,8517 62.2615| .
4700 5,1758| 23,76844]|83,5686| 62.3787
4800 5.1880| 24,2824|83.8865| 52,4817
4900 5.1981| 24.8016|84,4067| 62.58088
5000 b.2108| 85.3220(| 84.92681| 52,6959
5100 5,2288| 865,8436] 85,4477| 52,7978
8200 5.R544| 26,5664| 86.9705] 58,8988
8300 5,2464| 26,8005| 88.4940| 52.0988
65400 5.85683| 287.4157|87,0198| 53,0968
&§600 5.2701| 27,9421 ] 87,5462| 53,1953
6600 5.2818| 28,4697| 88.0758| 65.26884
§700 5.,2033| 28,90985] 88,6026 53 .3820
5800 5.,5047] B9,5284] BD.1585| 65,4742
5800 5,31569| 50,0694| 88,6655 565.65649
8000 B.5870] 30.5916] 80,1957] 63,8544
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TABLE XLIII - THERMODYNAMIG PROPERTIES OF Og(GAS)

folecular weight, .'52.000Cﬂ.

o 0 23 AH - = 8'1'(8. ) - T(O )
3ol % |BEES| E | SF | -fw 8(-8F )=765(+v) | om0 K[8108 g~
oal kecal koal cal a b o a
(moIe “K‘, (moIe) (moIe) ("“'-’ e
c mmteem= | O 2,0562| mme=== - - - - - csvsmn——ae
£98,16| 7,021 ] 2,0747| 4.,1109| 49,011 |199.,6835 ~==|80,6182 ——-
300 7.025 | 2.0876| 4.1238| 49.056 |198.4685 - ~=-=|80,0867 - ——
400 7198 | B.7977| 4.8559] 51,008 |149,86)9| mmreen| menenmewren| 58,5l08 | mernee| cananmreua
500 Te43l | 5.5288| 5.5660{ 68,728 |119.7013| ==ewee| vcan—wcnca| 45,5311 - -
600 7.670 4,284l 6.3203| 54,105 | 96,9669 -l=- ==| 56,8680 | ammann| waranceons
700 74883 | 56,0620 -7,0982] 65,505 | 85.8510 30.6499 - -
800 B.083 5.8596| 7.8958| 56,568 | T5,2498| ~=~coe| mmenamaa—- £5.9854 -
900 B.R12 | B8.8737| B.7089| 57.387 | 66.9037| mruveee| weunmmw—renn| 32,5515 | == - -
1000 8.336 7.8012] 9,6374| 58,1980 | 60,5812 5926 0.02865 |19.4400| 2604 0.01823
1100 8.438 | 8,3400|10,5762| 58.0985 | 54.9654| 5392 0.,08417 | 17.05456| 2370 0,01550
1200 8,527 | 9.1883]11.2245| 69,7364 | 50,4479| 4947 «02061 |15.0640| 2176 «»013828
1300 B.604 [10.0448]|12.0810} 60.42820 | 46.6219] 4669 .01873 |15.3777] 2009 «01200
1400 B8.674 |10.9087]|12,9449| 61.0622 | 43.3396( 4245 .01700 | 11,9307| 1867 .01083
1500 8,738 |11.7793| 13.B155| 61,6688 | 40,4926| 3963 +01642 | 10,6768 1744 .00960
1600 8.800 |12.6562(14.8924| 62,2287 | 37,9093| 3717 0.,015683 | 9.5756] 1637 0,00826
1700 8.858 |135,5391|156,567565) 62,7640 | 55,7976 5409 -016501 | B8,6044]| 1542 200743
1800 8.916 |14.4278(16.46840]|63.2719 | 33.8787| 3305 01473 | 7.7403] 1468 200643
1900 B8.97> |15.3R23|17.3585| 63,7556 | 32,0845| 3132 «01420 | 6,9665] 1383 +00550
2000 9.,080 |16.28824|18,2586| 64,2172 | 30,6043 2976 201386 | 6.2605| 1515 «00481
2100 9,084 |17.1280|19.1642]| 64,6500 | 29.0733| 2835 0.01.366 | b5.6384| 1253 0.,004656
2200 9,139 [18.0392| 20,0754{ 65,0829 | 27,7711] £707 013524 | 5.0643| 1197 « 00407
2300 9,194 |18,9568|20,.,0920]| 65,4804 ) 26,5809 2500 01283 4,5598] 1148 00370
2400 9.248 |10.8779]|21.9141}65,8828 | 25.4889| 2484 +01200 4,0686| 1099 +00330
2500 9.301 |20,8054]|22,8416|66,2614 | 24.4833| 2388 01161 | 3,5157| 1066 +00265
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2600 9.354| 21.7381|25,7745] 66,6272] £3.5540] 2295 0.01120 | 3.20668] 1016 0.00260
2700 9.405| 22,6761| 24,7123| é6.,9812| 22,5928 2212 «01l060 | B.8277| 980 .00210
2800 0,456 £5.6191| 26.6553| 67.5841| 21,8922 2135 00070 | 2.4756] 0945 «00204
2900 9.,503| £24,5870|28,6038)67.6568| 21,1482 2063 00015 | B.1477] 913 .00187
=000 9.,6561| 2b5.5167]27.5650| 87.9797| 20.4494| 1897 .00851 | 1.841l5| 883 +00166
3100 9,606| 26.4770( 28,51352| 68,2936] 19,7068 1os5 0.00761 | 1.5660( 855 0.00161
3200 9,640| 27.4388|29,4750|68,5900| 19,1846| 1877 .00671 | 1l.2862| 829 «00129
53500 9,682 2B.4049|30,4411}68.8663| 18,6001{ 1822 .00628 | 1,0337| 804 «00123
35400 0,723| £9.,3762|351.4114|69,1859| 18,0670] 1771 00540 +7960! 781 .00106
$500 9.7682| 30.3494|32.38B56|69,.,4683| 17.5656] 1725 00469 «5718| 759 « 00097
5600 B.798] 31,3275| 35.3637| 69,7439 17.0728| 1677 0.,00426 | 0.3600| 739 ©.00077
3700 0.836| 32.5092|54,3464(70.0128| 1656148| 1634 «00360 .1585| 719 .00069
5800 2,860 B53.2944|36.,5506|70.8766| 16,1813| 1594 +00278 | «.03504] 700 »00071
3800 9.901| 34.2829|36.3191| 70,6583 15.7698| 1555 00225 | ~,2106f 6823 «00070
4000 9.952| 36.2746|37.3107|70.76854] 15,3788| 1519 .00161 | ~-.381B| 6685, «00070
4100 9.060| 356.2691|38.3063|71.0290! 15.0067| 1484 0.00107 | =0.5447| 649 0.00068
4200 9.087| 37.2665|39.3087|71.2695| 14.6583| 1480 +00068 | -.68099| 854 | °~ 00056
4300 10,015| 38,2665] 40,3027 71,5046 14,3144| 1419 .00010 | =-.8478| 619 «00062
4400 10,037! 39.286890|41,.,3062|71.7351] 15,0818| 1388 -,00014 | -.9892| 6086 «00043
4500 10,080| 40,8738|42.5100|71.2609] 13.8835| 1359 -,00083 | -1.,1243| &oe « 00060
4600 10,081) 41.2809|43,5171]72.,1822| 15,3887| 1331 | -0.00089 | -1.2535| 579 0.,00051
4700 10,105| 42,2901]44,.3263|72.53995| 15,1064 1304 -.00127 | -1.,3772| 567 .00048
4800 10,181 43.3013] 46.,3575|72.61228| 1R2.8360| 1279 -,00162 | -1,4958| ©B65 «00063
4900 10,150| 44,5145|46,.3506{72.8210| 12.5766| 1254 -.00190 | ~1,8006{ 543 +00060
5000 10,156| 45,3200|47.3652|73.086L{ 1£,3277| 1830 -,00208 | -1,7188| §&83 «00049
5100 10.172| 48,3454|48.3816(75.2273| 12,0886| 1207 | -0.00R32 | -1.8238( 622 0.00062
6200 10.187| 47,.3634|4P0,3906]75,.4250] 11.86688| l1lB4 -.,00240 | ~1.98248| 512 «00060
5300 10,201 48,3828|60.,41980|75,6192| 11.8378| 1162 -.00248 | -2,0820( 5082 «00064
5400 10.215| 49,4036|51,.4398|75,8100| 11,4251| 1143 -,00882 | -2.1166| 495 +Q0056
5800 10,828| b50.4267|68.4619|73,9976| 11.2201| 1le2 =-,00286 | -2,2058] 484 «00057
5600 10,289| 51.4406|55.4868(74.1819] 1l.0826( 1102 | -C.00203 |~2,2928| 475 0,00067
B700 10.260| 52.,4735|54.5007]74,.5632| 10.8522] 1084 ~.00510 | ~2.,5768| 468 -00076
B800 10.261| 53.4081|55.5555|74.5416| 1.0.684 | 1067 -+00335 | -2,4579| 468 «00077
5900 10.,270| 54.35R56!56.5818|74.7171] 10.4709| 1049 -.00545 | -2,63658| 450 00080
6000 10.878| 55,5531)67.5893|74,.,8898] 10,2995 =246l2l]| mrmann| vecmenna—
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TABLE XLIV - THERMODYNAMIC PROPERTIES OF OH(GAS)
[Moleoular weight, 17.008]

(] [ o | 4 [t (e
ogy | P | Br H3 | BR | % RT 5( RT )= To0(ED)| 1o8o K| 5208, = "To{f+
cal ko koal oal :
TmoLe (mo e) (mo o) ole | b ° d
0 |e—=-—-| 0 44,7266 - - ————— —
208,16| 7.141 | .2,1082] 46.8528) 45.888 |170,7827 = 69,3677
300 7¢139 | 2,1285| 46,8491 43.934 | 169,7395 ———— = 68,9110[ mearen| mmvcmana- -
400 74074 | 2,8206] 47,5662] 465,978 | 127.6918| weame=n] ceccvuua == 50,45685| ~we=~a i 008 e b et o
500 7.048 | 3.5360| 48.2616| 47.56% |102,4572 39e8588| mrmrre| wemenac s
600 7063 | 4,2408( 48,0674| 48,840 | 85,6303 mwmem~]| wmmmuuccns 31,0260 anrmca| swvuveonaan
700 7.087 | 4.0460| 49.6735| 49,927 | 73,609)| =moman| me=n—ww.cd 26,6057 -
800 7180 | 5.6584] 60,5850| 50.877 | 64,5888| ~====- mmmencmean BB,8045| cnvmnn| cncnmnnmnna
900 76204 | 8.5774|61.1040| 51.723 | 57.5688| mmwr=r| eeccncsnue 19,4833] cewawa -
1000 T«553 | 7.1080|51.8526]52,4910| 51,9464| 5034 0,02814 | 16.9801] 2287 0.02885
1100 Te440 | 7.8448|58.5712|63.1949| 47.3419| 4575 0.,02930 | 14,9267 2029 0.02457
1200 7.551 | B.5942] 53.3208)63.8470| 43,5001] 41904 -02015 | 15.8113) 1863 «02172
1500 7.663 | 9.3549|654,0815] 54,.45666| 40,.2448| 3875 Q2777 | 11,7565] 178% +019098
1400 7772 |10,12686] 54.8552| 66.0278| 37.45068| 3599 .02607 | 10,5067 1603 01873
1500 7.876 |10,9000| 55.6366| B65.5675| 35.0252| 3361 .08478 | 9.4213| 1468 01658
1600 7.9735 |11.7014] 66,4280} 58,0788 52,8998 3153 0,02340 | 8,4897| 1407 0.01368
1700 8.066 |12,5053| 657.2209| 66.6660 31.0217| 2970 02810 | 7.6285| 13R7 «01198
1800 8.158 |15.3142] 68,0408| 67,0285 29,3496| 2808 «.02041 | 6.8793] 1255 «01087
1900 8,235 |14.1555)658,8601]57.4714| 27.861l3] 2663 .01890 | 6.,2076| 1190 02020
2000 8,308 |14.9605|59,6871| 57,6958 26.5008| 25633 «01738 | B,6087| 1133 »00898
8100 84378 |15.7048| 60.5214| 68.3027| £28.2774| 2415 0,01617 | 5.,0543| 1080 0.00838
8200 Be445 |16.6550| 61.3685) 58,6039| 24,16356] 2308 .01482 | 4,56549| 1032 «00780Q
2300 8.504 |17.4832| 62,2098| 59.0708| 23.1452| 2210 01587 | 4.0983| 989 «00702
2400 8,561 |18.5566] 63.0651] 50.45357] 22,2105] 2121 -O1860 | 3,67982] 949 «00850
2500 8,614 ]119.1952| 63.,9218| 59.7842| 21.3495] 2038 .01186 | 3.20931] 912 +00603
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2600 8,663 | 20,0591| 64.7857| 60,1230 20,65658] 1968 0,01095| 2,9563] 878 0,00581
2700 8.710| 20.9277| 665.6545| 60,4508 19.8168| 1892 «00008 | 2,6065| 846 «Q0846
2800 8.756( 281.8010| 66.5876]| 60,7684 19.1305 1828 +00034| 2.,2979| 817 00488
2900 8.798| 22,6786| 87,4058| 61,0764] 18,4915 1786 .00877 | 2,0113] 780 00457
3000 8.838| 23.5804| 68.8870( 61.3753] 17.8844 1708 00813 | 1.7434( 764 00435
3100 8.877| 24,4462| 69,1728] 61,8658 17.3553| 1855 0,00741 | 1l.4986| 740 0.00416
S200 8.913| R5.3567| 70.,0623( 61..8482] 16,8107 1606 00694 | 1l.2572] 718 00372
3300 8.949| 28.2288| 70,9664| 62.8230| 16.3174] 1558 .00648 | 1.0359] 697 00380
3400 B.982| 87,1253 71.8519|68,49068| 15.8527 1515 00621 «BR73{ 677 «00327
3800 9,015 28,0252] 7R2,7518| 62,7515 15.4148| 1471 +00579 .6308] 6569 «00304
3800 9.047| £8,98835] 73,.6549| 63,00689| 14.6008[ 1458 0,00627 | 0,4445] 641 0,00288
3700 9,077 | 20,8345] 74.5611| 63,2542 14,6075 1595 00489 «2664;] 624 00879
3800 9,107} 30,7437|76.4705)|.65,49668] 14,2355 13559 «00464 .1014 608 «00270
$000 9.135| 31.6558| 76.5824| 65,73568] 15.8884! 1325 004356 | ~.0572[ 593 00855
4000 9,162 | 32,5706| 77.,2072| 63,9652 13.5468] 1203 00415 | =.2080| &79 .00238
4100 P,189| 53,4888 78.,£148)| 64£.1917] 13,2873 1263 0.00579 | -0,5516| 65656 0.002€8
4200 64215 34,4084|79,1350( 64,4135 12.9228L 1234 00362 | -.4884f 552 »00223
4300 9.241 | 55,5312| 80,0678 64,6306 12,6523| 1206 00331 ( -.6190( 539 00220
4400 9,866 | 36.2565| 80,9851| 64.8454| 12,3649 1179 00320 | =-.7457| 628 «00187
4500 9,290 37,.,1.843|81.9109] 85,0518, 1£,0897] 1154 «00303 | =-.8630| B17 .00181
4800 9.514| 38,1145{ 82,8411 65,2565 11.8358| 1129 0.00289 | -0,9778| 506 0.00174
470Q 9,558 | 80,0471 B3,7737|665.4569] 11.5927| 1106 «00268 | -1.0866| 466 -00178
4800 9.362| 59.9821|84.7087|66.6637] 11.3596( 1084 00258 | -1.1915| 485 00172
4900 9.384| 40,9194 85.6460) 66,8470 11.,1558| 1062 008560 | -1.20828] 476 «00160
5000 9,408 | 41.8589|86,5855) 66.0368) 10,8209] 1041 00248 | ~1.3890] 466 -00163
5100 9,427 | 42,8008|87,6272| 66,2253 10.7143| 1021 ‘0.00235 | =1.4820| 458 0,00152
6200 9.448| 45.74435(88,.4709]66,40656 10.5166| 1008 «00214 | ~1.5718] 449 »00148
5300 9,469 | 44,6902|89,4168)86,5867| 10,5844| 084 +00208 | -1.8578| 440 00162
5400 0,480 | 45.6381] 90,5647|66.7639) 10,1401 966 «00206 | «1.7408f 433 00137
5600 9,509 | 46,568680|91.3146|66.,9382| 9.9824| 049 00194 | ~1,8209] 485 «00141
5800 0,620 47.5399| 92.,2665]87.,1097| 9,7910| 932 0.,00189 | -1,89828| 418 0.00127
5700 D.548 | 48,.4987|63.,2205| 67,2785 ©.6268| 0916 .00187 | -1,0788| 411 200124
5800 0.567| 49.44065|94.1761|67.4447| 9.4658] 901 +00179 | -2,0449| 404 «00125
BB0O0 9,585| B0.4071|95,1837|67.6084] ©.,3115| 886 «00183 | -2,1146| 397 «00123
6000 0,603 | B5L.3665| 06,0981 87,7697 9041620 ==mmmm|cremnacuca| =2,1820] amcamn| commr—nmm—
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