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FOREWORD

A study at the National Bureau of Standards (NBS), of which
this is the ninth progress report, has been undertaken to meet
the need of the National Aeronautics and Space Administration
(NASA) for thermodynamic information on biologically related
materials important to the space program for several reasons.
Among these reasons are the necessity of inferring the maximum
amount of useful chemistry of incompletely accessible environ-
ments, for which only limited information is available, the
possibility of the occurrence of organic compounds naturally
synthesized under primitive conditions, and the possibility of
theoretically recovering part of the preblological history of
the earth.

This program is being carried out under the technical
supervision of Dr. George Jacobs of NASA, and with the consulta-
tion of Dr. Harold Morowitz of the Yale University, Department
of Molecular Biology and Biophysics, and Dr. C. W. Beckett of
the Heat Division, Institute for Basic Standards (NBS). The
contract (Contract No. R-138) was initiated 1 May 1964 and
extended 29 April 1965. The program was extended by Amendment 1
for an additional year, beginning 1 July 1965. This report
covers the final quarter of the extended contract. An extension

of this work is being carried out under Amendment 2, beginning
1 October, 1966.

/‘WT’» Cormidiere
(George T. Armairong U

Supervisary Chemist
Project Leader




Section I
Vaporization and Vapor Pressure of Amino Acids. II.

George T. Furukawa and Martin L. Reilly

Literature survey of the vapor pressures of amino acids and related
substances has been contimued. The firgt report concerning the vaporiza-
tion properties of amino acids was made 1 February 1966 [1]2, at which
time the only significant data found were on glycine. Since then data
from a recent publication on the vapor pressure of thirteen amino acids
have been analyzed. This report supplements the earlier report with
some revisions of the results on glycine.

Recently, Svec and Clyde [2] reported vapor-pressure measurements
on thirteen o-amino acids in the range 435 to 485°K obtained by means
of the Knudsen cell effusion method. The pressures reported are, however,
as much ag about two orders of magnitude smaller than the sublimation
pressures observed by Gross and Grodsky [3] on 2 number of amino acids,
and the vapor pressures reported by Takagi, Chihara, and Seki [L] on
o-glycine. Although Svec and Clyde [2] measured the vapor pressurs of
a large number of amino acids, the number of observations and temperature
range are limited. Iarge standard deviations are, therefore, expected
to be encountered with such data. The data of Svec and Clyde [2] also
showed large scatter and the precision indicated by the authors seemed
rather optimistic. Their data were, therefore, re-evaluated by the method
of least squares using the usual relation

inp = B + A/T,
based on the Clausius-Clapeyron equation.
The standard deviations of the slope and intercept were calculated
according to method FI, described by Natrella [5], where the variable

X (in this case 1/T) is relatively more accurate than y (in this case
log p). The results of the calculation are given in Table 1.

a'F:lgures in brackets indicate literature references listed at the end
of this chapter.



Table 1

Change in Thermodynamic Quantities on Sublimation
at L455°K for Some @-Amino Acids

Analysis of the Data of Svec and Clyde [2]

Amino Acid

glycine

4-alanine
4-a-amino-n-butyric acid

d4-norvaline
dl-norleucine

isoleucine

cycloleucine
a-amino-isobutyric acid
£-valine

4-leucine

4-methionine
4-phenylalanine

L-proline

AH
kcal/mol

32.55 +1.28

30.57 +0.66%

33.20 $2.20
Lh1.56 #2.39

28.57 0.40
27.4l #1.55

27.68 +2.01
27.96 #1.11
29.3L $1.91
39.00 #+1.00
35.85 +1.93
29.87 #2.12
36.10 £1.49
2L.26 13.02

AS
cal/deg-mol

53.09 +2.78

61.58 +1.572

54.95 4.76
Th.70 £5.27

L45.51 +0.89
L2.13 #3.43

Lh.31 #4045
Ll .60 2.1
48.75 #h.27
69.39 #2.24
61.09 #4.26
Lh.76 #Hi.47
59.62 #3.2l4
36.63 #6.63

8Values at L20°K, Takagi, Chihara, and Seki [i]

AG
kcal/mol

8.40
4.70

8.20
7.58

7.87
8.27

7.53
7.68
7.17
7Lk
8.06
9.50
8.98
7.60

+0.0l
+0.02

+0.06
$+0.06

+0.01
i0.09

+0.07
+0.05
+0.08
$0.03
+0.05
+0.07
$+0.04
$0.15




The figures following the * symbols are standard deviations calculated,
therefore, for AG by
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6; is the deviation of the experimental value from the "least squared™
value and k the number of observations. The standard devlation obtained
for AH and AS are in most cases about an order of magnitude greater than
those given by Svec and Clyde [2]. The values of AH, AS, and AG are,
however, fairly close in most of the cases.

These results show, as to be expected, that the heats of vaporization
are relatively higher in comparison with hydrocarbons (about 10 to
15 kcal/mol) of similar molecular weight. The relatively low value
(24.26 kcal/mol) for 4-proline seems consistent with its tightly assembled

ot ot
struciure

o, — 05
I I

0}12 CHCOzH
\ N
H

The lower heat of vaporization of the branched isomer over the normal
amino acid (¢-amino-isobutyric acid over w-amino-n-butyric acid) is also
consistent with the observations found with hydrocarbons.




In the case of glycine the temperature ranges of measurements by
Takagi, Chihara, and Seki [L] and Svec and Clyde [2] are sufficiently
close to make direct comparison. The difference of about two orders
of magnltude or more in the vapor pressure (Takagi, et al give

1.34L x 1073 mm Hg at L12°K, while Svec and Clyde give 0.0587 x 107
mm Hg at L53°K) seems a rather high discrepancy considering both
groups of investigators used the same Knudsen method. The 2 kcal/mc..
difference in the heat of vaporization and the corresponding
3.8 kcal/mol difference in TAS are larger than the standard deviation
of either set of measurements. Considering these discrepancies
additional measurements are needed with careful attention to purity,
crystalline state, and the nature of the vapor species of the sample
under investigation.
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Section II

Selected Values of Properties of Benzene, Naphthalene,

Anthracene, and Phenanthrene

Jva Halow

Benzene (lia)

The heat of combustion of CgHg(liq), AH.° = -780.98 kcal/mole
at 25°C was taken from the API tables [1]. The heat of formation
calculated from it is AHf® CgHg(liq) = 11.73 kcal/mole.

The heat capacity at 25°C, Cp° = 32.52 cal/moqugﬁﬁ entropy S°
= 41.41 cal/mole degree were talken from the low-temperature heat
capacity measurements of Oliver, Eaton, and Huffman [2].

Benzene ggg

The heat of formation of CgHg(g) was calculated from the value
for the liquid as AHf° CgHg(g) = 19.83 kcal/mole. The ideal heat of
vaporization, AH® = 8.10 kcal/mole was calculated fmm the value
MNHy = 8.09 kcal/mole at 25°C given in the API tables [3].

The entropy of vaporization was calculated from the heat of
vaporization as AS = 27,14 cal/mole degree. Corrected to standard
state, this becomes AS°® = 23,04 cal/mole degree. From this the
entropy of the gas is calculated as S° = 64.45 cal/mole degree.

The thermal functions were calculated with the molecular data of
B. P. Stoicheff [4] and Lord and Andrews [5].

Naphthalene (c)

The heat of combustion of naphthalene (c) has been measured by
numerous investigators, as follows: (Corrected values for the standard
heat of formation, AHf® CjpHg(c),{at 25°C in kcal/mole, are given in
each case.) Prosen and Colomina [6], 17.78; Verkade and Coops [7],
17.93; W. Swietoslawski [8], 17.90; Speros and Rossini [9], 18.76;
Coleman and Pilcher [10], 18.58; Mackle and O'Hare [11], 16.43; M, Becker:
[12], 17.49; L. J. P. Keffler [13], 17.38; Karrer and Fioroni [14],
17.51; Stohmann, Kleber and Langbein [15], 19.87 (measured at constant
volume) and 21.22 (measured at constant pressure); H, C. Dickinson [16],
18.87; Huffman and Ellis [17], 16.58; Bender and Farber [18], 16.01;
Fischer and Wrede [19], 19.25; Milone and Rossignoli [20], 19.78; Roth
and Auwers [21], 20.42; Schlipfer and Fioromi [22], 17.73; and F. Wrede
[23], 20.65.



Measurements of the heat of combustion of naphthalene (c) were also
reported by Berthelot and Louguinine [24]; Berthelot and Recoura [25];
Berthelot and Vieille [26]; Riiber and Schetelig [27]; C. v. Rechenberg
[28]; F. Stohmann [29]; [30]; and M. Rubner [31], We have selected as
"best" value, AHf® CioH8(c) = 18.0 kcal/mole. The value for the heat
of combustion of naphthalene relative to that of benzoic acid was well-
established by various experimenters as 1.5202 - 1,5204, as discussed
by P. E. Verkade [32]; Verkade, Coops, and Hartman [33]; Swietoslawski
and Starczewska [34]; and W, Swietoslawski [35]. If we take the value
1.5204 and the presently accepted value for benzoic acid (AUp = -26434
j/g at 25°C), we obtain AHf® CioHg(c) = 17.76 kcal/mole, which confirms
our selected value. Although naphthalene is readily obtained pure, its
vaporization presents a problem in combustion, Two methods used to
overcome this difficulty are enclosing the sample or determining the
amount of reaction from the mass of CO2 formed.

The heat capacity and entropy were taken from the low-temperature
heat capacity measurements of McCullough, Finke, Messerly, Todd, Kincheloe,
and Waddington [36].

Naphthalene (g)

The sublimation pressures of naphthalene have been measured by
Bradley and Cleasby [37] from 8° to 17°C; Sherwood and Bryant [38]
from 0° to 38°C; G. A, Miller [39] from -13° to -43°C; A, A. Zil'berman-
Granovskaya [40] from 15° to 32°C; Swan and Mack [41] from 10° to 30°C;
Winstrom and Kulp [42] from 30° to 60°C; R. W. Allen [43] from 0° to 75°C;
Hoyer and Peperle [44] from -20° to 10°C; A. Aihara [45] from 2° to 10°C;
Sears and Hopke [46] from 19° to 35°C; and Sklyarenko, Martin and Belyaeva
[47] from 20° to 35°C. When plotted individually as log P vs 1/T, these
sets of data show generally poor agreement, but when considered totally,
they show good agreement, lying very well on a straight line. We have
used a least-squares treatment of the vapor pressure data, and obtained
the heat of sublimation, AHg® = 17,61 kcal/mole at 25°C. This gives the
heat of formation of the gas, AHf® CigHg(g) = 35.61 kcal/mole.

The entropy of vaporization, AS = 59,06 cal/mole degree was corrected
for gas compression to obtain AS° = 40,89 cal/mole degree. The entropy
of the gas calculated from this is S°g = 80,90 cal/mole degree.

McClellan and Pimentel [48] calculated the thermal functions. The
entropy ati298°K which they calculated, S°g = 80.4 cal/mole degree was
selected in preference to the experimental one because the correction
to standard state is very sensitive to changes in the pressure,




Anthracene (c)

The heat of combustion of anthracene (c) has been measured by the
following investigators: (Corrected values for the standard heat of
formation at 25°C, AHf® C14H10(c), are given in each case). Mackle
and O'Hare [11], 27.83; M. Beckers [12]}, 27.51; Parks, West, Naylor,
Fujii and McClaine [49], 25.69; Richardson and Parks [50], 27.28;
Coleman and Pilcher [10], 30.87; Bender and Farber [51], 28.93; 30.84;

30.39; Magnus, Hartmann, and Becker [53], 31.60; and G. Klaproth [54],
31.13., Measurements have been made also by Berthelot and Vieille [26];
Shchukarev and Shchukareva [55]; C. v. Rechenberg [28]; F. Stohmann [29];
and Stohmann, Kleber, and Langhein [15]. Discrepancies in these values
are greater than expected precision errors in the determinations. A
major cause of these differences may be the lack of purity of sample.
We have selected AHf® C14H1Q0(c) = 27.5 kcal/mole.

The specific heat of anthracene (c¢) has been measured by Huffman,
Parks, and Barmore [56], and Ueberreiter and Orthmann [57]. Their data
give the values 49.73 and 50.80 cal/mole degree, respectively for the
heat capacity at 25°C., We have selected Cp°® = 50. cal/mole degree.

Anthracene (g)

Sublimination pressures have been measured by Bradley and Cleasby
[37] in the range 65° to 80°C; B. Stevens [58] from 123° to 148°C; V. P,
Klochkov [59] from 93° to 142°C; Inokuchi, Shita, Handa, and Akamatu
[60] in a range with a mean temperature of 92°C; Sears and Hopke [46]
from 105° to 125°C; Nitta, Seki, and Momotani [61] from 76° to 100°C;
Kelly and Rice [62] from 69° to 86°C; and Hoyer and Peperle [44] from
30° to 100°C. These data lead to the following respective values for
the heat of sublimation at 25°C, MHg® = 24.68; 24.11; 24.73; 22.51; 23.97;
23.23; 23.91; and 24.99 kcal/mole. We have selected Mg°® = 24.7 kcal/mole.
The heat of formation of the gas is calculated from this as AHf® C14H10(g)
= 52,2 keal/mole.

Phenanthrene (c)

The heat of combustion of phenanthrene (c) has been measured by
the following investigators: (Corrected values for the standard heat of
formation at 25°C, AHf® Ci4Hjg(c), are listed in each case). Richardson
and Parks [50], 17.48; Bender and Farber [51], 27,13; Fries, Walter and
Schilling [52], 27.80; Magnus, Hartmann, and Becker [53], 26.73; Milone
and Rossignoli [20], 19.11; Coleman and Pilcher [10], 27.77; and G.
Klaproth [54], 26.09. Measurements have also been made by Berthelot
and Vieille [26]; Shchukarev and Shchukareva [55]; and Stohmann, Kleber,
and Langbein [15]. As for anthracene (c), phenanthrene is not easily
obtained in a pure state. The value which we have selected, AHf® Cy4H10(c)
= 24, kcal/mole was derived from the value selected for anthracene and the
differences obtained for anthracene and phenanthrene by Magnus, Hartmannfnﬁgcker,
Bender and Farber, and Coleman and Pilcher.
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The specific heat of phenanthrene (c) has been measured by
J. Eibert [63], W, R, Schmidt [64], Ueberreiter and Orthmann [57],
Rastogi and Bassi [65] and Huffman, Parks, and Barmore [56], Their
data give the heat capacity at 25°C, Cp = 49.34; 53.86; 50.00; 52.99;
and 55.97 cal/mole degree, respectively. We have selected Cp° =
50. cal/mole degree.

Phenanthrene (g)

Sublimation pressures have been measured by Bradley and Cleasby
[37], from 36° to 50°C; Inokuchi, Shiba, Handa, and Akamatu [60] in a
range with a mean temperature of 42°C; and Hoyer and Peparle [44]
from 0° to 60°C. These data give the values, AHg® = 21,11; 21,81; and
22.94 kecal/mole at 25°C, respectively. We have selected the value
AHs® #:21,1 kcal/mole. This gives the heat of formation, AHE® Ci4Hjq(g)
= 45,1 kcal/mole.
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Section III

Tables of Thermodynamic Functions for
Nineteen Amino Acids plus Furan and Urea

G. T. Furukawa, M. L. Reilly, G. D. Mitchell
E. S. Domalski, and Iva Halow

The heat capacity data on nineteen amino acids, plus furan and urea
have been examined and analyzed on the IBM 7040 computer. (Some of the
data were on the hydrates and hydrochlorides of the amino acids.)
Thermodynamic properties were calculated from the smoothed values of
heat capacity and table prepared from 0° to 300°K.

The data for the amino acids were obtained from the references listed
below as follows: Glycine [7,10], L-Alanine [10], L-Valine [11],
L-Leucine [11], L-Isoleucine [11], L-Tyrosine [12,13], L-Phenylalanine [13],
L-Tryptophane [13], L-Aspartic Acid [14,15], L-Asparagine Monohydrate
[14,15], L-Glutamic Acid [15], L-Glutamine [15], L-ILysine Hydrochloride
[16], L-Arginine Hydrochloride [16], L-Histidine Hydrochloride [16],
L-Cystine [5,17], and L-Proline [13,18]. Additional remarks on £-Serine,
4-Methionine, Furan, and Urea are given below.

4-Serine, HOCH,CH(NH, JCOOH, 105.09L41L

Hutchens, Cole, and Stout (11-302°K) [6] reported heat-capacity
measurements on £-serine. The thermodynamic properties given in table 18
are based on the data obtained by Hutchens, et al. No heat of combustlon
measurements have apparently been available at the time (196L). Hutchens,
et al. estimated from structural factors AH§(298°K) = -173.60 kecal mo1~t
and calculated AG§(298’K) = -121.6 kcal mol™l. The value of entropy
obtained in table 18 for 4-serine yields the same result for AG§(298°K).

4-Methionirne, CH3SCHZGHZGH(NH2 JCOOH, 1h9.21292

Hutchens, Cole, and Stout (11-3L8°K) [5] determined the heat capacity
of fL-methionine. A transition is shown that extends approximately from
180°K to 350°K with the heat capacity maximum at 305.5°K. Hutchens, et al.
estimated the entropy of this transition to be L.2 cal deg‘l mol™L = T T
(R 4n8). Table 15 is based on the data reported by Hutchens, et al.

1L




Furan, CHCHCHCHO, 68,07588

Heat-capacity measurements on furan were reported by Guthrie,
et al, (12-300°K) [3]. The measurements shown a A-point at 56°K, a
first-order solid-phase transition at 150°K, and a melting point at
187.55°K, The thermodynamic properties given in table 20 are based
onothe data obtained by Guthrie, et al, olhe same authors determined
LHZ(298°K) (4) = -14090 keal mol~l and AHp(2989K)(g) = -8.29 keal mol ™t

from heats of combustion mcasurcments. From statistical thermodynamic
calculations, based on rigid-rotator, harmonic-oscillator approximation,
and the calorimetric data Guthrie, gt al. obtained AH% and AG% for
gaseous furan up to 1500°K. The following are some of the values

that were reported:

T AL G

oK keal/mol keal/mol
208 84293 0.208
400 9,191 34258
500 9.872 60452
800 11,13 16.61

In a more recent paper, Blinc and Pahor [1] described statistical
tgermodynamic calculations based on new molecular data. Values of

Cp are shown to be slightly lower than those obtained by Guthrie, et al.

Urea, NHqCONH2, 60,05583

Measurements of the heat capacity of urea have been reported by
the following:

a. Gibson, Latimer, and Parks (86-300°K) [2]
b. Parks, Huffman, and Barmore (93-298°K) [7]
c. Ruehrwein and Huffman (19-318°K) [8]

The more extensive data of Ruehrwein and Huffman were analyzed to obtain
the thermodynamic properties given in table 21, Using Huffman's [4]
hegt of combustion data, Ruehrwein andoHuffman obtained

Qe (2989K) = ~79.634 keal mol~l and 2G(298°K) = -47,118 keal mol™L,

The S™(298°K) of table 21 and appropriate recent thermodynamic data
yield essentially the same AGf(298°K) as obtained by Ruehrwein and
Huffman. The National Bureau of Standards Technical Note 270-1 [9]
gives AHP(2989K) = -79.56 and AGe(298°K) = ~47.04 keal mol~l.
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Table

13

Compound

(Glycine

(NH2 cHzcoon)

L~Alanine

(CH3 (NH,, JCHCOOH)
L-Valine

((GH3)2CH(NH.2 JCHCOOH)
L-Leucine

((CH3 )201{0}12 (NH,, JCHCOOH)

L-Iscleucinse
( (cH3) (02H5 )(:H(NH2 JCHCOOH )

I~Tyrosins
(Hocéﬂhcﬁ2 (NI-12 )CHCOOH )

L-Phenylalanine
(c 6HSCH2 (N'H2 JCHCOOH)

L-Tryptophane
(CgHENCH, (NH, )CHCOOH )

L-Aspartic Acid
(HooccH2 (NH2 JCHCOOH )

L-Asparagine Monohydrate
(N'HEGOCHZ (NH2 )0H000H~H20)
L-Glutamic Acid

(HOOC (CI-I2 )QGHCOOH)

L~-Glutamine
(NH co (GH2 )2 (NH2 JCHCOOH)

L-Lysine Hydrochloride
(CNH CL) (GH'Z )h (NI—I2 JCHCOOH)

L—Arg:_nine Hydrochloride

(NH,, C (=NH, G4 JNH(CH, (NEL, JCHCOOH

List of Tables of Nineteen Amino Acids plus Furan and Urea

State

Solid




List of Tables {Cont'd.)

Table Campound State
15 L-Histidine Hydrochloride Solid
(03 8 2(c}L¢.)cH2 (NHZ)GHCOOH
16 L-Cystine n
( (&ooc (NH, JCHCH;S-),,)
17 L-Proline "
(GhHBNCOOH)
18 L-Serine n
(HOGH20H(NH2 JCOOH)
19 L-Mathionine n
(cH330112cf12 cH(NH2 JCOOH)
20 Furan Solid
Liquid
(CHCHCHCHCHO)
—
21 Urea . Solid
(NH,CONH, )
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TABLE 1

MOLAL THERMODYNAMIC PROPERTIES FOR GLYCINE
{ NHZCHZCOOH }
SOLID PHASE
T DEG K=273e15+T DEG C 1 CAL=4,41840 JOULES

GRAM MOLECULAR WTe= 75406765 GRAMS

0 Q 0 0 0 [¢]

T ACP AHT AHT/'T AST AGT JaY GT/T
bEG K <nCAL _ KCAL  __CAL . _ CAL__ KCAL  __CAL__
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL

298415 =-84120 ~126422 ~423434 ~127.88 ~88.09 -295445

STANDARD_THERMODYNAMIC_FUNCTIONS
o} 0 .0 o_,,0 0 0_.,0 0_,,0

T CP (HT‘HO) (HT HO)/T ST ‘(GT Ho) (GT Ho)/T

CAL CAL AL CAL CAL CAL
DEG K g FoC NeC sec hor  oecRet  mAC SEE HoT
0«00 0.000 0000 0+000C 0000 0000 04000

500 0.007 0009 04002 0002 04003 06001

1000 Qe064 Oel55 0015 0021 0050 0005
15,00 06232 06832 0055 0072 De266 0018
2000 De570 20765 Ces138 0.182 0.876 Oe0b4
2500 1.067 64803 0272 0e360 20203 0e088
30400 l+682 134634 OetS54 0608 64,594 0el53
35,00 24377 234757 Qeb79 Oe918 84384 0e240
40.00C 3.108 37459 Ce336 14283 13.868 Qo347
45400 34855 544863 1219 1e692 214290 Ce73
50400 44600 76010 14520 2137 304850 Deb17
55400 5317 100481 14833 2609 424707 Q776
60400 64010 129414 2152 3,102 564978 04950
65400 66671 160486 26475 34609 T3.752 lel135
7000 Te284 195677 2797 40127 93,089 1¢330
75.00 Te862 233465 36115 44649 115,03 le534
80400 Be&21 274436 34430 56174 139.58 1e745
85,00 84957 317482 34739 Se701 166477 14962
90400 Ge450 363485 4e043 60227 196.59 2¢184
954,00 94903 612425 44239 64750 229.04 264611
10000 106330 462484 44628 Te269 264,09 24641
105,00 104752 515455 44910 Te184 301472 20874
110,00 114170 570626 54185 84293 341,92 34108
115,00 114565 627420 5454 8799 384465 34345
120400 11943 685498 54716 94299 429490 34582
125400 12.315 T46662 5973 S9e794 47763 34821
13000 124686 809413 o224 10284 52783 44060
135,00 13.051 873447 6e470 10,770 580e67 44300
140400 134402 939461 6712 116251 635452 4¢539
145,00 136742 100745 66948 11727 69297 4779
15C.00 14,078 1077eC 7180 12199 752479 56019
155,00 144411 114842 Te408 12.666 814,95 5258
160400 144737 122141 Teb632 134128 879.44 56496
165400 15.061 129546 Te852 13¢587 946423 56735
170400 154387 13717 Be 069 144041 101%.,3 5972
175400 15710 144945 84283 144492 1086.6 66209
180,00 164027 152848 86493 144939 116042 6046
185,00 164338 160947 84701 154382 123640 6eb81
190600 164650 169242 84906 154822 131440 64916
195,00 16965 177642 94109 164259 139442 7150
200.Q0 17+281 186149 94309 16692 147646 74383
205.00 17592 1949,4C 9508 17123 1561.2 Teb15
21000 174898 203748 9e704 174551 16478 Te847
215.00 18.201 212840 9.898 17975 1736.7 Bs0OT7
220400 184505 2219.8 104090 184397 1827.6 8307
225,00 18.815 2313,1 10.280 18.816 19206 B8e536
23000 196133 260749 106469 194233 201547 BeT64
235,00 19457 250444 104657 194648 2113.0 86991
240400 19788 26025 10.844 20«062 2212.2 94213
245400 204122 270242 11030 20e473 231346 Geb43
250600 20e458 280347 11215 20«883 2417.0 9668
255.0C 204795 290649 114400 212291 252244 94892
260400 21133 301167 114583 214698 262949 104115
265400 212472 311842 11e767 2241084 27394 106337
270.C0 21e811 322664 114950 224509 285049 106559
273.15 224023 329545 124065 224763 292242 104698
275.00 22e¢148 333642 126132 224912 296445 10780
280400 22482 34479 12314 236314 308040 11000
285400 224814 35611 126495 234715 31976 1164220
290,00 23,144 3676640 124676 244114 3317.2 116439
295.00 234475 379266 124856 244513 3438,7 114657
29815 23.687 386649 12969 2447632 351643 114794
300400 23.814 391048 124036 24910 356243 11.874
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TABLE 2
MOLAL THERMODYNAMIC PROPERTIES FOR L-ALANINE
( CHB(NHZ)CHCOOH )
SOLID PHASE
T DEG K=273,15+T DEG C 1 CAL=4,1840 JOULES
GRAM MOLECULAR WTe= 89.09474 GRAMS

SIANPARD IHERMODYNAMIC CHANGES ON_FQRMATION FROM_THE ELEMENIS

T ac a He N2 as? a6 a et
AL KCAL CAL__ AL KCA __CAL__
DEG K gre’iar K6t oecther  becthoC Ror  pEGor

298415 =~=11,518 ~133,96 -449,430 -154434 «87¢94 =-294,4,95

STANDARD _THERMODYNAMIC FUNCTIONS
4] 0o .0 0_..0 0 0_..0 0_,.0
T Cp (HT—HO) (HT Ho)/T ST (GT Ho) -(GT—HO)/T
DEG K oCAL__ AL __CAL . __CAL__ caL _CAL__
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL
0.00 04000 04000 04000 0.000 0,000 0000
5600 04085 Q0e109 06022 06029 06037 0007
10.00 06597 1e592 06159 06215 06557 0056
15.00 1518 64786 Oet52 06623 24566 Oel71
20,00 24586 164993 0e850 10203 7075 0e354
25.00 36776 32864 1315 1907 144805 0e592
30400 54004 5448G7 14827 2704 264298 0877
35,00 6252 820945 2370 34569 414954 14199
40,00 Te466 117426 24931 He483 624066 1552
454,00 Beb657 157457 34502 5+6431 864841 1930
50400 94822 203479 44076 6¢404 116.42 20328
55400 10947 255672 40650 74393 150491 24744
60,00 12,037 313420 54220 84393 190437 36173
65400 13103 376406 54785 94399 234485 34613
70.00 140103 44412 6345 10407 284436 40062
75400 15.064 517.04 6894 1le413 338.91 4519
80400 16050 594482 Te&35 124416 398.48 44981
85,00 17.027 67753 7971 134419 463,07 Selets8
90400 17911 764491 B8e499 1404617 532467 5919
9500 18.728 856452 9016 15408 607423 66392
100.00 19533 952418 9522 16.389 686473 66867
10500 20a33 10518 104018 174362 771.11 Ta346
110400 21413 115545 104505 184326 860433 74821
115000 214896 126341 10983 19282 954436 Be299
120.00 224620 1374 .4 114453 204230 1053,1 84776
125.00 234321 14893 11.%14 214167 1156.6 9253
130,00 244029 16076 1243665 224096 1264.8 9e729
135,00 24736 17296 12.812 234016 1377.6 10204
140,00 25.418 18550 134250 23,928 149449 104678
145,00 264078 1983,7 134681 244831 1616.8 11,151
15000 260732 211547 144105 250726 174342 11622
155,00 27384 225140 146523 260614 187441 124091
160,00 28,028 2389.6 144935 27493 200944 124559
165,00 284661 253143 154341 284365 2149,0 13,024
170.00 290288 267642 156742 294230 2293.0 13,488
175.00 29.908 282441 166138 30.088 2441.3 134950
180.00 306519 297542 16529 304939 259349 144410
185.00 31120 31293 16915 31,784 275047 144869
190.,00 31.711 328644 17.297 32622 2911.7 154325
195,00 324296 344644 17674 334453 30769 156779
200400 324877 36093 184047 34,278 3246,2 164231
205.00 334461 377542 184416 354097 3419.7 16681
210400 34,053 394440 18+781 354910 359762 17129
215400 344652 411547 194143 36719 3778.8 17576
220.00 35,257 429045 194502 374522 396444 184020
225400 354865 446843 19.859 38.321 4154,0 18e462
230.00 366477 4646942 206214 396116 434746 184902
235,00 37.095 4833,1 204566 39907 454541 19+341
240400 37.715 502061 204917 40695 474646 19,778
245.00 384335 521042 21266 414479 4952.1 204213
250,00 384952 540345 21le61l4 424259 5161.4 20646
255400 394565 559947 214960 43,037 537467 21077
260.00 404176 5799.1 224304 43,811 5591.8 214507
265400 40790 60015 22647 444582 5812.8 214935
270400 414409 62070 22989 454350 603746 224361
273415 414802 6338.1 234204 45,833 6181.2 224629
275400 42,035 6415.6 234330 464116 626643 22.786
280400 424669 662744 234669 466.879 649847 234210
285.00 434313 684243 24008 47640 6735.0 234632
290400 434,967 706045 240347 484399 697541 244052
295,00 &4 4,630 728240 244685 49,156 721%9.0 244471
298.15% 454,050 T42343 244898 49,632 737446 24735
300,00 454296 750648 254023 494912 T466.7 244889
21




TABLE 3

MOLAL THERMODYNAMIC PROPERTIES FOR VALINE

¢ (CH

302

CH(NHZICHCOOH)

SOLID PHASE

T DEG K=273.15+T DEG C

298415

DEG K

0+00
5.00
10.00
15.00
20400
25400
30.00
35,00
40,00
45400
5000
5500
60400
65,00
70400
7500
80.00
85.00
9000
95400
100400
105400
110.00
11500
120600
125400
13000
135400
140,00
145,00
15000
155400
16000
165,00
170400
175.00
180.00
185,00
19000
195000
20000
205400
210400
215400
220600
225400
230600
235400
240,00
245400
2506400
255000
260400
265400
27000
273.15
275400
280400
285400
290.00
295400
298415
300400

~304559

404561

GRAM MOLECULAR WTe=117414892 GRAMS

-14842

126144
136642
147444
158640
170047

666246

0

(HT-

224209

22

0
HO)/T

1 CAL=4.1840 JOULES

-207.67

424969

-8643

~289445

0_,,0 0_,,0
-(GT‘HO) -(GT‘HO)/T
cAL _CAL__
MOL DEG MOL
0.000 Ce000
0,013 04003
04210 0021
leOb4 04070
3,168 Oel58
Te258 04290
13.895 0e463
234547 0673
364578 Qe914
534259 le184
73,796 1e476
984342 14788
127.00 20117
159.85 24459
196.93 24813
238.28 34177
283,91 34549
333,83 34927
388606 4e312
446459 44701
509440 56094
576048 5490
64778 54889
723,30 64290
803501 6e69E
886487 74095
974486 T¢499
106649 74903
1163,.1 8308
1263.,3 Be712
136745 9117
14757 94521
1587.8 9924
170368 104326
1823,.8 10.728
196746 114129
207542 114529
220607 11.928
234149 124326
248049 126722
262346 13,118
277040 134512
29201 134905
3073.8 140297
323142 144687
3392.1 154076
355647 156464
372448 15850
389665 164235
4071.7 164619
425045 176002
4432.7 174383
461804 174763
480746 184142
50002 184519
5123e4 184757
519643 184896
5395,9 196271
559848 196645
580542 204018
601540 204390
614848 204623
622861 204760




TABLE 4

MOLAL THERMODYNAMIC PROPERTIES FOR L-LEUCINE

{ (CH3)2

SOL

.T DEG K=273.,15+T DEG C

298415

DEG K

0.00
5400
10400
15.00
20400
25.00
30,00
35400
40.00
45400
50400
55400
60400
6500
7000
7500
80400
85400
9000
95400
100,00
105.00
110,00
11%3:00
120.00
125.00
130400
135,00
140400
145400
150400
155.00
16000
165,00
170400
175400
180400
185,00
190.00
195400
200,00
205400
210.00
215400
220400
225400
230400
235400
240.00
245400
250,00
255400
260400
265400
270.00
273615
275400
280400
285400
290400
295400
298415
300400

-19.318

DEG MOL

04000

04020

Oel64

0e562

1.284

24279

3497

4850

64258

T+678

94072
104400
11699
12.946
144091
154179
164266
17312
18.287
19.185
204056
206927
21.787
224628
234449
244255
254059
25860
260646
27419
284187
284953
29714
304469
31.226
314984
324739
33,480
344207
344924
354639
364357
37.079
37.803
384527
394251
39976
40.702
414429
42158
424884
434606
444322
454032
45737
464180
460441
474150
47.866
484590
494313
494763
504024

GRAM MOLECULAR WTa=131.,17601 GRAMS

CHCH (NHZ)CHCOOH )

2
1D PHASE

1 CAL=441840 JOULES

-151497

04000
06025
0408
2093
64580
154382
296745
506573
784331
113,17
155407
203677
259,03
320468
388432
461451
540413
624410
713,13
806483
904493
100744
111442
122532
134044
14597
158340
17103
184146
197647
211547
225846
24053
255547
271040
286840
3029.8
319543
336406
35374
3713.8
3893.8
40774
426446
445544
464949
48479
504946
525449
546349
56765
58927
611246
633640
656249
67076
679343
702743
726448
750640
775067
790648
7999%9.1

DEG MOL

~-509,471

0000
04005
04041
Oel40
Ce329
0e615
00991
le445
1,958
24515
3.101
34705
44317
44933
56547
60153
64752
74342
7924
86493
94049
96594
104129
105654
11170
11678
126177
124669
134154
13,633
144105
144572
156,033
154489
154941
164388
164832
176272
17708
184140
184569
184994
194416
19.835
20252
206666
214078
214488
214896
224302
22706
23.109
234510
234909
244307
244557
244703
25097
254491
254883
264274
264519
264664

23

DEG MOL

-232437

0000
0007
0054
Oe186
0e439
0.828
le348
1.987
24727
3.546
44427
54355
64315
7302
Be304
94313
104328
114345
124363
134376
14,382
15.382
164375
174362
184343
194316
20283
21le244
224199
23147
244090
254027
254958
264884
27805
284721
294632
304539
3le442
324340
33,233
344122
35,007
35.888
36+ 765
37.639
384510
39.377
404242
414103
414962
424819
434672
444523
454372
454905
464217
474061
474901
486740
494577
50103
50e412

663 a6/t
KCAL  __CAL__
MOL  DEG MoOL

~B2469 -277434
-169-H3) ~t69-HQy /T
caL _CAL__
MGOL DEC MOL
04000 04000
04008 0002
04135 04014
04692 04046
24197 04110
5.307 04212
10+692 04356
18.985 0.542
30,732 04768
464383 1,031
664293 1326
904732 1650
119.89 1998
15393 2.368
192494 2.756
236498 3,160
286408 3,576
340426 44003
399.53 44439
463.88 44883
533,28 5,333
607469 5.788
687409 be246
771443 6e7C8
860470 70172
954485 74639
105348 Be107
11577 84575
126643 94045
137946 94515
149747 94985
162045 104455
174840 100925
1880.1 114395
201648 114866
215841 124332
230440 12.800
245445 13.267
260944 134734
276849 144199
2932.8 144664
3101.2 15,128
327440 15,591
345143 164052
3632.9 164513
3818.9 164973
400943 170432
420440 17.889
440340 184346
660644 18.802
481441 194256
502640 194710
52423 204163
546247 204614
568745 214065
583142 21348
591645 214514
614946 21,963
638741 224411
662847 724857
687445 234303
703144 23.586
712404 234748



TABLE 5

MOLAL THERMODYNAMIC PROPERTIES FOR L-ISOLEUCINE
( (CHB)Z(CZHS)CH(NHZ)CHCOOH )
SOLID PHASE
T DEG K=273415+7 DEG C 1 CAL=441840 JOULES

GRAM MOLECULAR WT+=131417601 GRAMS

T ACp AHT AHT/T AST AGT Ay GT/T
0EG K ~oCAL__ KCAL  __CAL__ __CAL__ KCAL  _ CAL__
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL

298415 -164993 -151.8 ~509414 ~233433 ~82.2 -275469

0 [0} 0 o_,.0 0 0_,.0 o_ .0
T Cp (HT~H0) (HT HO)/T ST (GT HO) (GT-HO)/T
DEG K <oCAL__ CAL _CAL__ __CAL__ CAL _CAL__
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL
0400 0.000 04000 Ge00O 0000 0000 0000
5400 0ellé Osltd 06029 0038 De048 0010
106.00 0896 26293 Ce22% Ce306 Q0770 0077
15.00 24393 106371 Qeb691 0e941 34740 0e249
20400 34947 264248 le312 14843 106622 0e531
25400 54495 494850 14994 24890 224410 0896
30400 6995 814102 24703 44026 39,673 1e322
35,00 Bel34 119472 34420 5e213 624755 164793
40400 9e742 165621 4413C belt26 91.849 2296
454,00 106991 21706 48273 Teb46 127.03 24823
50400 12200 2756406 5501 84867 168431 36366
55,00 13.310 338.86 6el61 10.083 215469 34922
60400 140,402 408414 6eB802 11.288 269412 44485
65400 154459 482482 Te428 12.483 328455 5055
70.00 164429 562457 8037 134664 393,93 54628
75400 17390 647412 8628 14831 465417 66202
80400 184383 736455 94207 154985 542,21 6778
85,00 19328 83085 96775 17128 625400 Te353
90.00 20e212 92972 106330 18258 713447 Te927
95,00 214092 103340 104873 194374 807455 84501
100400 21979 114047 11407 2Ce478 90719 94072
105,00 22838 125247 11931 216572 1012.3 Qeb41
110,00 23.674 136940 124445 224653 1122.9 104208
115400 244514 148945 124952 234724 1238.8 104772
120‘60 254341 161441 134451 244785 136041 114334
125400 264169 174249 134943 254836 1486.7 11.893
130,00 27.025% 1875.8 144430 264879 161845 124450
135.00 27898 201342 144912 27916 175545 13.003
140.C0 284763 215448 154392 284946 189746 13.554
145400 294606 230047 154867 294970 204449 144103
150600 30e444 245049 1643239 30.988 21973 14 6649
155400 31296 26C542 16.808 324000 235448 154192
160400 32.159 2763.8 176274 334,007 251743 15733
165400 334,019 292648 17738 344010 268448 1664272
17000 33.871 309440 18.200 35,008 28574 16808
17500 344721 326545 184660 364002 303449 176342
180400 354576 364142 19.118 366992 321744 17874
185400 366442 362162 196575 374979 340448 186404
190400 37316 38C547 204030 384962 359742 18933
195400 384191 3994 44 20e484 35,943 37%4e4 194459
200600 394065 418746 206938 400921 399646 194983
205400 396942 438541 214391 414896 420366 204506
210600 40825 458740 21e8473 424869 441546 214026
215400 414713 47934 224295 434B40 46323 216546
220400 424600 50C4e1 224746 444810 485440 224063
225400 434489 5219e4 234197 456777 50804 224580
230400 444383 543940 234648 464742 531167 234094
235.00 454287 566362 244099 474707 554749 234608
2406400 464200 589149 24455C 484670 578848 244120
245400 474120 612562 254001 494632 6034,5 244631
250400 484042 636341 254513 50593 628541 254140
255600 484964 660546 259046 514553 654065 256649
260400 494884 6852.8 264357 524513 68006 266156
265400 504800 710465 264809 534472 T06546 264663
270400 5le712 736048 27262 544430 733544 274168
27315 524286 75246 27547 554033 750748 274486
275400 52623 762146 27715 554387 76099 274672
280400 536540 788740 284168 56¢344 788942 28176
285400 S4.468 815740 284621 57299 817343 284678
290400 556409 B8431e7 294075 584255 846242 294180
295400 56360 8711a1 294529 594210 8%55.9 294681
298415 564958 8889e6 294816 594,812 894343 296996
300400 574307 899543 29984 606165 905443 304181
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TABLE ¢

MOLAL THERMODYNAMIC PROPERTIES FOR L-TYROSINE

2(NHZ)CHCOOH )

S0LID PHASE

( HOC6H4CH

T DEG K=273.15+T DEG C 1 CAL=4,1840 JOULES
GRAM MOLECULAR WTe=181419292 GRAMS

) . n

T acp INH: NG a st 569 a et
CAL __ KCAL L. GAL __ _GAL CA CAL__
DEG K p5EC Ror st DE% For 5es oC sSor seEihoT

298015 ~12.993 ~163e4 ~548406 -229.28 -95¢0 =318463

STANDARD_THERMODYNAMIC EUNCTIONS

0 0_,,0 10_,0 0 0_,0 0_,,0
T < (H-HOY  (HD-HQy /T s9 (69-H3) -162-HJy /T
bEG K ~aCAL__ cAL _CAL . CAL__ caL CAL__
DEG MOL MOL DEG MOL  DEG MOL MoOL DEG MOL
0400 04000 04000 04000 04000 0000 0000
5400 0.035 04044 04009 0.012 0015 04003
10.00 04279 Ge697 04070 04093 04232 0.023
15.00 0.913 34503 04234 0e312 1175 0.078
20400 1.854 104336 04517 0699 34634 0e182
25400 3.003 224386 04895 1.232 8e402 0e336
30.00 4.323 404655 14355 10894 164166 0539
35400 5.712 65.734 1.878 2,664 27523 04786
40400 7.079 97.132 24443 34517 42,948 14074
45400 8e413 136447 3,033 4e428 624789 14395
50400 9.705 181480 34636 54382 874299 leT46
55,00 104880 233430 44262 6¢363 116465 24121
60400 124017 290455 44842 7.358 150495 24516
65.00 134107 353,39 54437 8e364 190425 24927
7000 144120 421449 64021 9¢373 234459 34351
75400 154112 494457 64594 10381 283,98 3.786
8000  16.093 572459 74157 11387 338,40 42230
85.00 17.065 655450 74712 124392 397.85 44681
90.00  17.959 743409 84257 130393 462431 54137
95.00 184766 834492 8.789 144386 531477 54598
100400 194561 930.74 94307 154369 506416 64062
105.00 204391 103046 9.815 16343 685444 64528
110.00 214230 113447 104315 17.311 7694.58 6996
115400 224058 124209 104808 180273 85854 Tu466
120.00 224860 135542 114293 150229 052,38 7.936
125.00 234630 147164 11.771 204178 105048 84407
130,00 244419 1591e5 124243 214120 115441 8eB77
135,00 254239 17157 12,709 224057 126240 94348
140,00  26.041 186349 13.171 22,989 137446 94819
145.00 264815 197640 13,628 234917 1491.9 10289
150400 274593 211240 144080 242839 1613.8 104759
155.00 284391 225240 144529 254757 174043 114228
160.00  29.204 239640 142975 264671 187144 114696
165.00  30.021 254440 15.418 27.582 20070 124164
170.00 304834 269642 15.860 284490 214742 124630
175.00 31.638 285244 16+299 294396 229149 134096
180,00 324431 301245 16,736 304298 264141 13e562
185,00 33,222 317647 17.171 314197 2594,9 140026
190400 34,017 334448 17.604 32,094 275341 144450
195,00  34.818 351648 18,035 32.988 2915.8 144953
200.00 354626 369340 18,465 33,880 3083,0 154415
205.00 364440 387341 184893 344769 325446 154876
210,00  37.261 405744 190321 354657 343047 164336
215.00  38.085 424547 19¢748 364544 3611.2 164796
220.00 384904 443842 20,174 37.429 379641 17255
225.00  39.713 463448 204599 38,312 398544 17+713
230400 404512 483543 214023 394194 417942 184170
235,00 414307 503949 21,446 40,073 4377e4 180627
240400 424107 524844 21,868 404951 457949 194083
245,00 424918 546160 224290 41.828 478649 19,538
250400 434741 567746 22,710 42.703 499842 194993
255.00 444575 589844 234131 43,578 5213.9 20467
260.00 454416 612344 234551 444451 543440 204900
265.00 464258 635245 234972 45324 565846 214353
270,00 47098 658549 244392 464197 588742 214805
273.15 474624 673541 240657 464746 603346 224089
275.00 474932 682345 244813 47.069 612004 220256
280400 484762 706542 254233 47.940 635749 224707
285.00 494591 731101 254653 48.810 659948 23,157
290,00 50423 756102 264073 49,680 684640 234607
295.00 516257 781544 264493 504549 709646 244056
298415 514782 79776 260757 51.096 725647 244339
300.00 52.088 807347 264912 5let17 735145 244505
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ABLE 7

MOLAL THERMODYNAMIC PROPERTIES FOR L~PHENYLALANINE

( C6H5CH2(NH2)CHC00H )

SOLID

T DEG K=273.,15+7 DEG C

GRAM MOLECULAR WT+=165419352 GRAMS

298415

DEG K

0,00
54,00
10.00
15400
20400
25400
30400
35400
40,00
45,00
50400
55400
60400
65400
70400
75400
80400
85400
90400
95400
100,00
105,00
11000
115400
120400
125400
130400
135,00
140,00
145400
150400
155400
160400
165400
170400
175400
180400
185,00
190400
195,00
200400
205,00
210,00
215400
220,00
225400
230400
235,00
240400
245400
250400
255400
260400
265400
270,00
273415
275400
280400
285,00
290400
295400
298415
300,00

-184+268

1e597
24836
44157
SeS34
6915
80211
9e426
10567
11.652
12.660
134617
144511
15366
16.251
17.083
17.852
18.588
19.314
20050
20.778
214486
224168
22+ 844
23e 544
244256
244949
254627
264319
27.031
27746
284455
29.164
29872
30579
31.287
31999
32.714
33.427
340141
344861
354597
364349
37.116
37.888
38.662
39.435
4060206
404979
414755
424536
434320
444106
444600
444890
45.671
464448
476221
474993
484481
484768

-111.9

04000
04093
le469
60745
17774
354240
59e442
904591
128.44
17257
22257
278415
338496
404467
475403
549473
628478
712014
799449
890460
985,436
108348
118548
129145
140047
151362
16291
174846
18717
19981
212840
226143
239843
253848
268248
283064
298146
313642
329444
345642
362146
379045
3963,0
41391
431940
450246
469041
4881a5
507648
527549
547848
568547
5896e4
611140
632946
646943
655241
677845
700848
724249
748140
763249
772249

PHASE

1 CAL=4,41840 JOULES

DEG MOL

-375.31

0_,,0
(HY=HQ /T

17724
18108
18490
184871
194252
19+632
204012
20e392
20772
214153
214534
21915
224297
224678
234060
234443
234684
234826
244209
244592
244976
254359
254601
254743

26

DEG MOL

-204.87

EUNCTIONS

04000

04025

0el96

06610

14236

24010

24889

34846

44855

54893

66946

84005

9.062
10e114
114156
12186
13,206
144217
154215
16200
17172
184132
19.082
206021
204950
214869
224778
234680
244575
254462
26343
276217
284087
284952
29812
306667
314519
320366
33,210
344050
34,888
354722
36553
37382
38,209
39.034
39859
404682
416504
424325
434145
434964
444782
454600
46041
46931
4Te234
480049
4B8e865
494679
504493
514005
51306

-50.8

~170.38

0_,.0 0_,.0
-(GT-HO) -(GT‘HO)/T
cAL _CAL__
MOL DEG MOL
0.000 0000
0031 04006
0e&93 0049
24406 0el60
66948 Qo347
15013 0e601
274222 0e907
444033 1e258
654771 lebbés
924634 24059
124473 2¢495
162410 24947
204477 34413
252472 3.888
305,90 44370
364426 44857
42774 S5e347
496431 5+839
569489 6¢332
648o04 64826
731.87 Te319
820e14 Te811
913.18 84302
101C.9 84791
1113.4 94278
122044 94763
133241 106247
144862 10727
1568,.,8 114206
169349 114682
182345 124156
195744 124628
209546 134098
223842 134565
238561 144030
253643 144493
269148 144954
285165 15.414
301544 154871
3183.6 164326
335549 164780
353245 174232
3713.2 17682
389840 184130
408760 184577
428041 19.023
44773 194467
46787 194909
488461 2064351
509347 206791
53074 214229
552541 214667
57470 22104
59730 224539
620340 224974
635040 234247
643761 234408
667543 234841
691746 244272
716440 244703
741404 254134
757443 254404
766849 250563




TABLE 8

MOLAL THERMODYNAMIC PROPERTIES FOR L~TRYPTOPHANE

( C8H6NCHZINH2)CHCOOH )

SOLID PHASE

T DEG K=2273,15+T DEG C 1 CAL=4,1840 JOUL

GRAM MOLECULAR WT,=204.23049 GRAMS

STANDARD_THERMODYNAMIC CHANGES ON_FORMATION FROM_THE ELEMENTS

ES

T A(.g o n? A Hp/d o S$ AG? P G?/T

bEG K ~oCAL__ KGAL  __CAL__  __CAL__ KCAL . _GAL__
BEG MOL MOL BEG MOL BEG MOL MOL  DEG MOL

298415 ~=17+313 -99.8 -334,73 -237.29 -2941 -97.61

STANDARD_THERMODYNAMIC FUNCTIQNS

T S (HI=HD) (HI=R3) /7T s? - 063Ky =(69-n3y /1

cAL CAL caL cAL CAL cAL
DEG K §EGMoL MGLC DEG MOL  DEG MOL FoL DEGMOL
0.00 04000 04000 04000 04000 0.000 06000
5,00 0,069 04086 04017 04023 04029 04006
10.00 0.535 14360 04136 0.182 04458 04046
15.00 1.539 64372 04425 0574 24245 0e150
20.00 2.752 17,072 04854 14182 64562 0.328
25.00 4.046 344030 1361 10933 144299 04572
30400 5.389 57.614 14920 2.789 264069 0869
35,00 6716 874898 24511 3,720 424318 16209
40,00 7.968 124464 3,116 44700 634353 1e584
45.00 94176 167451 34722 54708 89.364 14986
50.00 10.337 216433 44327 60736 120447 24409
55,00 11419 270474 44923 7.772 156474 24850
6000 12474 330,48 54508 84811 198419 34303
65400 134499 395443 64084 94851 2464485 34767
70400 144438 465432 60647 104886 296469 44238
75.00 154349 539,78 74197 114913 353,69 4716
80.00 164295 618489 74736 12.934 415.81 5,198
85.00 17.206 702.67 84267 13.949 483,02 54683
90.00  1B8.048 790482 8e787 144957 555,29 64170
95.00  18.868 883,13 94296 150955 632,58 6659
100.00  19.648 979443 94796 164943 714482 74148
105400 204410 107946 104282 174920 801498 74638
110400 214167 118345 104759 184881 894400 8al27
115200 214903 129142 114228 194844 990483 84616
120400 224618 14025 11.688 20.791 1092.4 9:104
125.00  23.323 15174 124139 214729 1198.7 94590
130.00  24.015 163547 124582 224657 130947 104075
135.00 24689 175745 134018 234576 142543 104558
140.00  25.356 188246 134447 244486 154504 11039
145.00 264020 201141 134869 254387 167041 114518
150,00 264674 214248 144285 260281 1799.3 114995
155.00 27.318 2277.8 144695 274166 1932.9 124470
160,00  27.960 261640 154100 284043 207049 124943
165.00 28.608 255744 154499 284914 221343 13e614
170,00  29.261 270241 154894 294777 236041 134883
175.00 294910 285040 164286 304635 251141 1404349
180,00 304544 30011 164673 314486 266644 144813
185.00 31160 3155.4 174056 324332 282640 156275
190.00  31.767 331247 174435 33,171 298947 154735
195.00 32,378 347341 17.811 34,004 315747 164193
200,00 33,003 363645 18.183 344831 3329,7 164649
205.00  33.644 380341 18552 35,654 350640 17102
210.00  34.296 3973.0 18919 360473 368643 174556
215.00  34.950 414641 19.284 37,287 387007 184003
220,00 35,608 432245 19.648 38,098 4059.1 184451
225,00 364279 450242 204010 384906 425147 18896
230,00 36969 468543 204371 394711 444842 194340
235.00 37679 487149 204732 404514 464848 194782
240,00 384401 506241 214092 414314  4853,3 204222
245.00 39,127 5255,9 214453 42,114 506149 204661
250400  39.858 5453.4 21.814 424911 527445 214098
255.00 404598 565445 224175 43,708 549140 214533
260.00  41.356 5859 .4 224536 444504 57115 214967
265.00 424137 606841 224899 454299 593640 224400
270400 42943 628048 23.262 464094 616445 224832
273415 434467 641649 23.492 464595 631045 234103
275,00 43,780 649746 23.628 464889 6397.0 234262
280.00 444656 671847 23.995 47.686 66334 234691
285.00 45577 6964442 264366 484485 687349 244119
290,00 464539 717445 244740 494286 7118.3 244546
295,00 47.527 740947 254118 504089 136647 244972
298.15  48.146 756046 25358 504598 7525.3 254240
300,00 484504 764948 254499 504897 761982 254397
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TABLE 9

MOLAL THERMODYNAMIC PROPERTIES FOR L=ASPARTIC ACID

{ HOOCCH (NHZ)CHCOOH )

2
SOLID PHASE
T DEG K=273415+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WTe= 131410469 GRAMS

0 0 0 0 ) 0

T acy any & H/T o sy 863 4 G/
CAL KCAL __CAL__ __GAL KCA __CAL__
DEG K BEG MOL “MoL BEG MOL see kot sak 5ECHoT

298415 -12.687 ~232447 -779406  -194494 ~17435 -584477

STANDARD THERMODYNAMLC EUNCTIQNS
0 0_,0 0_.0 0 0_,0 0_,0

T Cp {HI-HQ) (Hy=HG 1 /T sq =(Gy=Hg) ~(Gy=HyI /T

DEG K ==SAL__ CAL CAL CAL CAL CAL
DEG MOL MOt DEG MOL  DEG MOL MOL pEG MOL
0.00 0.000 04000 04000 04000 04000 04000
5.00 04022 0.027 04005 0007 04009 04002
10,00 04180 Ces43 Celb4 04059 Oeléé 04015
15,00 0.639 24334 04156 04206 0757 04050
20400 1e444 Ted24 0e371 04493 2etehts 0el22
25.00 24467 17.131 00685 0e922 5928 06237
30,00 34619 324310 14077 le473 11.870 06396
35,00 4.823 53,405 14526 24121 204818 04595
40,00 64017 804516 24013 24843 33,200 0830
45,00 7e184 113453 24523 34619 494336 1.096
5000 8e294 152426 34045 rorsTA 690457 14389
55,00 94340 196436 34570 5.274 93,720 14704
60,00 10.343 245459 4,093 64130 122423 24037
65.00 11.288 299469 40611 64996 15504 24385
70.00 124156 358434 54119 7.865 192419 24746
75.00 124982 421419 54616 84732 233,68 34116
80.00 13.796 488414 60102 94596 279450 3,494
85.00 144578 559410 64578 10456 329463 34878
90.00 154297 633481 74042 114310 384405 40267
95,00 150959 71197 T.494 120155 442471 44660
10000 16601 793438 Te934 12990 505458 54056
105400 174222 877094 8.361 194815 532459 59453
110.00 17.830 965458 8.7178 144630 643471 54852
115.00  18.432 105642 94185 15+436 718487 60251
12000 19,011 114949 9.582 164233 798405 60650
125.00 19570 124643 94970 17.020 881.18 74049
130,00  20.129 134546 104350 17.798 968423 Tebhd
135,00 204682 14476 10723 184568 105942 7846
140.00 21.219 155242 11.088 194330 115349 Be242
145.00 21747 165948 11e447 204084 125244 84638
150.00 224273 176948 11799 20,830 135447 94032
15500 224798 188245 124145 214569 146067 96424
160.00 23,321 199748 12.486 224301 15704 94815
165.00  23.842 211547 12.822 23,027 168347 104204
170000 244350 223642 134154 234746 180047 104592
175.00 244843 2359,2 13.481 24,459 192142 104978
180.00 254339 248446 13.804 254166 2045.3 11363
185.00 25.854 261246 140122 254867 217248 11745
190,00 264378 274342 14438 264564 2303.9 124126
195.00 26.884 287644 144751 27.256 243845 124505
200.00 27.361 301240 154060 274942 257645 124882
205.00 27.823 3149.9 15366 284624 2717.9 134258
210,00 28,291 329042 15.668 294300 286247 134632
215.00 28.772 343249 15967 294971 3010.9 140004
220,00 294265 357840 16.263 30,638 3162.4 144375
225.00 29.762 372545 164558 314301 331742 14743
230.00  30.262 387546 164850 314961 347544 156110
235,00 30.763 402862 17141 324617 363648 154476
260,00 31.264 418342 17430 33,270 380146 154840
245,00 31.763 434048 17.718 33,920 396945 164202
250.00 324259 450049 18.003 344566 4140.8 16563
255,00 32,755 466344 18,288 35,210 4315,2 164922
260,00 33,248 482844 184571 35,851 449249 17280
265,00 33,741 499549 18.852 36,489 4673.7 174637
270,00 34,233 516548 190133 37.124 485747 174992
273.15 34,543 527441 194309 374523 497543 184215
275.00 34,725 533842 19,412 374757 504649 184345
28000 35,223 551341 194690 384387 523543 184698
285.00 35.730 569044 19.966 39,015 542848 194048
290.00 364248 5870e4 204243 394,641 56254 194398
295.00 364775 605249 204518 404265 582562 190746
298415 37.108 61693 204692 404657 595247 194965
30000 37.304 623841 204794 404887 60281 204094
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TARLE 10

MOLAL THERMODYNAMIC PROPERTIES FOR L~ASPARAGINE MONOHYDRATE

(NHZCOCH

SOL

T DEG K=273.15+T DEG C

298.15

DEG K

000
5400
1000
15,00
20400
25400
30.00
35.00
40400
45.00
50,00
55,00
60400
6500
70.00
75,00
80.00
85.00
90.00
95.00
100400
105.00
110400
115.00
120,00
125,00
130,00
135,00
140400
145400
150.00
155400
160.00
165400
170.00
175400
180,00
185.00
190.00
195,00
200,00
205400
21000
215,00
220.00
225.00
230400
235,00
240,00
245.00
250400
255,00
260400
265400
270,00
273.15
27500
280400
285400
290.00
295.00
298415
300.00

-~13.850

624702

GRAM MOLECULAR WT.= 150.13530

0
A Hy
KCAL
MoL

-259452

2TANDARD_THERMODYNAMIC FUNCTIONS

2(NHZ)CHCOOH-H

ID PHASE

20)

1 CAL=64,1840 JOULES

GRAMS

FORMATION _FROM_THE ELEMENTS

~870443

0_.0
(HT—HO)

MOL

04000
Ce084
1.321
66265
176345
364060
634,587
100e54
147405
202494
268401
341,80
423486
513483
611425
715442
B26412
943641
106649
119640
133044
146949
161447
176445
191962
207846
224248
24117
258543
276364
294640
313340
332444
352063
372046
392543
413443
434745
456540
478667
501247
524340
5477 e4
57161
595940
620662
645747
671344
697364
723746
750640
777867
805548
833743
862342
880545
8913.4
92078
950646
980946
10117,

a
4USL13e

10428

0_,,0

(HT-HO)/T

04000

0e017

0a.132

Qo418

0e867

leb42

24120

24873

3e676

46510

50360

6215

Te064

Te905

Be732

94539
106327
11.099
11854
124589
1343C4
13999
144679
154344
154993
16629
176252
174864
18466
194058
194640
2064213
20778
21335
21.886
224430
224968
234500
244026
244547
254064
254575
264083
264587
274087
27583
284077
28568
294056
294541
304024
304505
30.984
3le462
31938
324237
32412
32.885
334357
334826
344294
3464588
344761

29

-255419

)
St

0000

06022

Oel76

0.563

le191

20020

3.018

4el54

54393

6708

84077

9.482
104909
124349
13,792
15,229
164658
18.079
194490
20886
224264
234626
244973
274621
284923
306210
31e485
324747
33,998
354236
364462
374677
38.883
404079
414265
424442
434611
440771
454923
474067
484204
494334
50457
514574
52685
534791
54,890
550985
57074
584159
594239
604315
614388
626456
63,128
634521
644582
65,640
666694
67e744
68e404
684791

0 0

AGT A GT/T
KSAL  __cAL__
MOL DEG MOL

~183e44 -615.,26

0_,.0 0_.0

-(GT—HO) —(GT-HO)/T
CAL _CAL__
MOL DEG MOL
04000 04000
0028 06006
Oebhly 00044
24187 Oel46
6e484 06324
l4e434 0577
264966 04899
44,846 le281
684677 1e717
98902 24198
135484 20717
179,73 34268
230470 30845
288485 hebbts
354420 54060
426476 54690
506448 66331
593432 6980
687425 Te636
788.20 84297
896408 Be961
1010.8 Q6627
1132,3 104294
1260:5 10,961
1395,3 114628
153647 12,294
168445 12.958
1838.8 134621
1999,4 14,281
216642 144940
2339,3 154596
251846 16249
2703,9 164900
289543 17¢547
30927 184193
329641 184835
350544 196474
372065 20s111
3941.5 206745
416842 216375
440047 224003
463849 224629
488247 234251
513242 23.871
5387.3 244488
5647.9 254102
5914.1 2547146
6185.8 260323
6463.,0 264929
674547 274533
7033,.8 284135
7327.2 284734
76261 294331
7930e4 294926
824040 306519
8437.8 304891
8555.,0 314109
887542 314697
920048 32.283
953146 32.868
9867.7 334450
10082, 334816
10209. 344030



(HOOC(CH

TABLE 11

2'2

SOLID PHASE

T DEG K=273.15+7 DEG C

GRAM MOLECULAR WTe=

MOLAL THERMODYNAMIC PROPERTIES FOR L-GLUTAMIC ACID
(NAZ)CHCOOH)

1 CAL=4,1840 JOULES

147413178 GRAMS

298415

DEG K

0400
5‘00
1000
15.00
20400
25400
30.00
35400
404,00
45,00
50400
554,00
60,00
65200
70.00
75400
80.00
85,00
90400
95400
100,40Q
105,00
110400
115.00
120600
125400
130,00
135400
140,00
145.00
150.00
155400
160,00
165400
170400
175400
180,00
185.,00
190.00
195400
200.00
205.00
210.00
215400
220400
225.00
230400
235,00
240400
245,00
250400
255400
260.00
265400
270400
273415
275400
280400
285400
290400
295400
298415
300400

~164841

0

Cp

CAL
DEG MOL

04000

04025

0200

04665

1494

24598

34856

54184

66497

74779

94022
104192
11.286
12335
13.298
144199
154107
15.980
166791
17550
182267
180983
194694
204370
214010
21e643
224286
224924
234533
244123
244717
254321
254924
264517
27097
27670
28.244
284820
294395
29.961
304519
31.081
31654
324238
32.823
33.398
334962
344520
35,078
354640
364210
364785
37.364
37944
384523
38.888
39.102
394684
4060276
404881
414496
41.884
424109

=240405

STANDARD_THERMODYNAMIC

-805413

0

0!

0
(Hy-H
CAL
MOL

04000
0,031
04500
24515
Te767
17.913
34.001
564591
85.811
121451
163454
211461
265423
324441
388,53
457429
530456
608430
690425
776412
865468
958481
105545
115547
1259¢1
1365.8
147546
158846
1704.8
1823.9
194640
2071e1
219942
233043
2464 04
260143
274141
288347
302942
317747
332849
34829
3339.7
379944
396241
41276
429640
446742
464162
481840
499746
518041
536545
555348
574449
586649
593940
613640
633549
653847
674467
687640
695347

0

(HT

0.000
0eG06
0050
0168
0+388
Ce717
14133
le617
24145
24700
36271
34848
4ab22
44991
5550
64097
64632
7e156
7669
Bel70
84651
94131
94596
10.049
104493
104926
11351
11768
12177
124579
124973
134362
134745
144123
144496
144864
154228
154588
15944
164296
16e644
164990
174332
17672
184009
184345
184678
194010
194338
194665
19991
204314
204637
204958
214278
214479
214596
21914
224231
224547
224863
234062
234179

30

-l
HO)/T

0 0 0
o s3 a6y & 63/7
~GAL KCAL _GAL__
DEG MOL MOL. DEG MOL
‘223.19 —173051 ‘581.95
EUNCTIONS
0 0_,,0 0_,,0
sy ~(Gy=Hg1 ~(Gy=HI /T
_GAL__ CAL CAL
DEG MOL MOL DEG MOL
04000 04000 04000
04008 0.011 04002
04067 0e167 0017
0.224 O+B43 04056
06520 24640 0el132
06969 64301 0e252
1.552 12.550 0el8
24246 22,003 0629
3,024 35,146 04879
3.863 524343 14163
44748 734856 14477
506673 99,873 14816
64597 130452 24175
74543 165487 24552
84493 205495 24942
EIYYSY 250479 34344
104387 300.36 3,754
11329 354,65 hell2
124265 413.64 4e596
134194 47729 54024
14al112 545456 50456
15,021 618440 54890
154921 695476 64325
16811 77759 60762
17.692 863.85 74199
184562 954449 74636
194423 104945 84073
204277 114847 84509
21.121 125242 8944
214957 1359.9 94379
22.785 1471.8 94812
234606 158747 10+ 264
244419 1707.8 106674
254226 1831.9 114103
264026 1960.1 114530
264820 2092.2 114955
27.607 222842 124379
284389 236842 12801
29.165 251241 13,222
294936 265949 134640
304702 2811.5 144057
314462 296649 146473
32,218 312641 144886
324970 3289.1 150298
334718 3455.8 15708
344462 362642 166117
35,202 380044 164523
35,938 397842 164929
364671 415948 174332
374400 434449 17734
384126 4533,.8 184135
384848 472642 184534
39.568 492242 184932
404285 512149 19.328
414000 5325,1 194723
414449 545449 19971
414712 553149 204116
424622 574242 204508
434130 595661 204899
43,835 617345 214288
444539 639444 214676
444982 653544 214920
454242 661849 224063




TABLE 12

MOLAL THERMODYNAMIC PROPERTIES FOR L-GLUTAMINE
.

(NH_CO(CH.)

2

2°2

SOLID PHASE

T DEG K=273,15+T DEG C

(NHZ)CHCOOH)

1 CAL=441840

GRAM MOLECULAR WTe= 146414705 GRAMS

JOULES

STANDARD_THERMODYNAMIC CHANGES ON FORMATION EROM_THE ELEMENIS

T

DEG K

298415

DEG K

0400
5400
10.00
15,00
20400
2500
30400
35400
40400
45400
50400
55400
60400
65400
70400
75400
80400
85.00
90.00
9500
10000
105400
10400
115.00
120,00
125.00
130.00
135400
140400
145,00
150400
155,00
160400
165,00
170,00
175400
180400
185400
190400
195,00
200.00
205400
210.00
215000
220400
225400
230400
235,00
240400
245400
250,00
255400
260400
265000
270600
273615
275400
280400
285000
290400
295400
298415
300400

~184214

4heldh

~197.8

STANDARD_THERMODYNAMIC

0_,.0
(HT-HO)

04000
0e028
Qebbts
24244
74048
164686
326420
540969
844568
121410
164438
213499
269456
330677
397413
468428
544,05
624449
709440
798421
89C+68
986482
1086436
119040
129648
140648
152001
163648
175648
188041
200646
213643
226942
240543
254446
26871
2832.8
298145
3133 ¢4
328843
344644
360745
377167
3939.1
410946
428343
4460.1
464042
482346
501042
520061
5393,1
558941
578840
598948
611845
619446
640242
661248
682643
704247
718044
72619

0 0 0
A HT/T o ST AGT
_CAL . CAL__ KCAL
DEG MOL DEG MOL oL
-663442 -235453 -127.6 -4

EUNCTIONS
0_,0 0 0_,.0
(HT-HO)/T ST ‘(GT‘HO) ~-{G
CAL __ CAL CAL
DEG MOL DEG MOL MOL
04000 04000 0000
0006 04007 0.009
0044 0059 Oel48
04150 04200 0e 749
0e352 0s471 24363
0e667 0.896 5715
1.081 le466 11.564
1.571 24159 20580
24114 24947 33.310
24691 34806 500166
30288 4717 71e455
3.891 S5¢661 97.389
44493 64628 128,10
54089 7607 163469
5:673 84590 204418
6244 96572 249459
64801 10.549 299489
74347 114524 355408
T7.882 124495 415413
84402 134455 480400
8.907 14403 549.65
9.398 15341 624402
9:878 164270 103305
10.348 17.189 786470
10807 184098 B74492
11.255 184996 96766
11.693 19.884 106449
12.124 204765 116645
124549 214638 127245
12.966 224503 1382.9
13.377 234361 149745
13.783 24211 161645
144182 254055 1739.6
14.578 254893 186740
144969 264725 199845
154355 274551 213442
15.738 284371 227440
16116 29.186 241769
160491 294996 256549
164863 304801 271749
17232 314601 2873.9
17597 324397 3033,.,9
17961 33.189 319749
184321 334976 3365.8
18.680 34,760 353746
19037 35.541 371344
196392 364218 3893.0
19746 37093 407645
20.098 37.865 426349
20450 384635 445542
20.801 394402 465043
21e149 40166 484942
216497 40927 505149
2le842 414685 52585
224185 420439 546848
22400 424913 5603+2
224526 434191 568249
224865 434939 590047
234203 444684 612242
234539 454427 634745
234873 460167 657645
244083 464631 672247
244206 460904 680942
31

0
A GT/T

_aCAL __
DEG MOL

27497

0_,.0
T—Ho)/T

CAL _
DEG MOL

04000
06002
00015
04050
Cell8
06229
0+385
Oe588
0e833
14115
le429
le771
26135
24518
24917
34328
36749
40177
4613
5053
50497
54943
83391
60841
70291
Tel6l
84191
Beb4l
94089
94537
G4983
10429
104873
114315
114756
124196
124634
134070
134505
134938
144369
14799
15228
154655
164080
166504
164926
17347
17766
18184
184601
194016
194431
194843
200255
204513
200665
214074
216482
214888
220293
224548
226697



TABLE 13

MOLAL THERMODYNAMIC PROPERTIES FOR L-LYSINE HYDROCHLORIDE

((NHBCLJ(CH ) (NHZ)CHCOOH)

2°4
SOLID PHASE
T DEG K=273,15+T DEG C 1 CAL=441840 JOULES

GRAM MO.ECULAR WTe= 182465165 GRAMS

o ) 0 0 0 0
T ac, o Hy B He/T A St AGT a Gp/T

bEG K —oCAL _ KCAL  __CAL _  _ CAL__ KCAL  __CAL__
BEG MOL MOL BEG MOL BES MOL MOL  DEG MOL

298,15 =28.848 -327.130

STANDARD_THERMODYNAMIC_FUNCTIONS
0 0_,,0 0_.,0 0 e 0_0, _,-0_.0
T cd H3-nd)  (n3-Hdi/T s (62-H) ~16$-nQi/1
_CAL caL AL __cAL cAL AL
DEG K 5§G MBLC MOL DEG MOL  DEG MOL oL DEG MOL
0400 04000 04000 04000 04000 04000 04000
5.00 04062 04077 04015 0.021 04026 04005
1000 0499 14248 0.125 04166 044615 04041
1500 14552 64139 04409 0e549 24089 00139
20.00 22934 17290 04864 1.181 64322 04316
25400 4.456 35,782 1.431 1.999 144202 00568
30.00 64191 624472 2.082 2.968 26.565 0886
35.00 7.913 974742 2.793 42052 44,074 14259
40400 9584 141451 3,538 5.218 674221 1e681
45.00 11.209 193450 44300 6ebl 964350 24141
50.00 12.838 253462 54072 7.706 131.70 24634
55.00 144394 321476 5.850 92004 173447 34154
60400 154849 397.38 64623 104319 221.77 3,696
65.00 174257 480418 7.387 11.644 276468 4257
70400 18549 569475 84139 12971 338,22 44832
75400  19.785 665459 8.875 142293 406438 5418
80400 214043 767466 94596 154610 48l.14 64014
85400 224277 875499 104306 164923 562,47 64617
90.00  23.381 990418 11.002 18.228 650435 70226
95.00  24.394 110946 11.680 194520 744473 74839
100400 252401 123441 123461 20479 845453 8a855
105200 264399 136346 124987 22406 952467 94073
11000  27.373 149841 134619 234311 106641 94692
115.00 28.314 1637.3 144238 24548 118548 10311
120400  29.213 178141 144843 25773 1311.6 104930
125400 304077 192944 154435 26.983 1443.5 114548
130.00 30,928 208149 16.015 284179 1581.4 12164
135400 314770 223847 164583 294362 172542 124779
140400  32.591 2399.6 174140 30.532 187540 134393
145.00 33,392 256645 17.686 31.690 203045 140004
15000 344180 273345 184223 32,835 219149 144612
155400 344960 290643 184750 33,969 235849 154219
160.00 35,730 308340 194269 35,091  2531.5 154822
165400 364492 326346 19.779 364202 2709.8 164423
170400 374250 244840 204282 37,303  2893.5 174021
175.00  38.002 363641 20.778 384394  3082.8 17616
180400 384742 382840 21266 39,475  2277.4 184208
185,00  39.469 4023.5 214749 4045456 347745 184797
190400 404190 4222456 224226 41.608 368249 194384
195.00  40.511 442544 224694 424661 389346 194967
200400  41.636 4631.8 234159 43,706 410945 204547
205.00  42.367 4854148 23.618 44,743  4330.6 214125
210400  43.103 505544 244074 45,773 455649 214700
215400  43.843 5272.8 244525 464796 47883 224271
220400  4h4.585 5493,9 244972 47.812 502449 224840
225,00  45.331 571847 254416 484823 526645 234406
230.00 46,085 594742 254857 49,827  5513.1 234970
235400 464852 617945 264296 504827  5764s7 244531
240400  47.635 641547 264732 51.821 6021.3 25,089
245400  48.429 665549 274167 52,812 628249 25,645
250400  49.226 690040 274600 53.798 654944 264198
255.00 504019 714842 28,032 544781 682049 264749
260400 504804 740042 28.462 55,759 709742 274297
265.00  51.586 765642 28.891 56,735 737845 274843
270400 524371 791641 294319 57.706  7664e6 284387
273.15  52.870 808148 29588 58.317 784743 284729
275400 53,166 817949 294745 58,674 795545 284929
280400 534981 86678 304171 59.640 825143 294469
285400 544823 8719.8 304596 604602  B55149 30,007
290400 55.693 899641 31.021 61563 885743 304543
295.00 564586 927647 31447 62,523 916746 31,076
298415  57.155 9455.,9 31.715 63.127  9365.5 314412
300,00 57.438 956149 31.873 63,482 948246 314609
32




TABLE 14

MOLAL THERMODYNAMIC PROPERTIES FOR L-ARGININE HYDROCHLORIDE
L}

1
2CL)NH(CHZ)3

SOLID PHASE

(NH_ C(=NH {NH, ) CHCOOH)

T DEG K=273,15+T7 DEG C 1 CAL=441840 JOULES

GRAM MOLECULAR WTe= 210466505 GRAMS

STANDARD _THERMODYNAMIC CHANGES ON FORMATION FROM_THE_ELEMENIS

298415

DEG K

0.00
5400
1000
15.00
20400
25400
30600
35400
4000
45400
50400
55400
60400
65400
70400
7500
80400
85400
90400
9500
100,00
105400
110400
115,00
120400
125400
130.00
135400
140400
145400
150600
155400
160400
165400
170.00
175,00
180400
185400
190.00
195400
200400
205400
210400
215400
220400
225400
230600
235400
240,00
245.00
250400
255400
260400
265400
270600
273415
275400
280400
285400
290400
295.00
298415
300400

=16+754

DEG MOL

0.000

0.015

06117

0.401

0e919

l.610

2e414

34289

4e153

5004

54840

64639

Teb12

8155

8.838

94503
10.186
10.850
1le450
12.005
124552
134093
136612
146112
144603
15.088
156572
164047
164496
164925
17.358
174800
18.240
18.671
194090
19.498
19.895
20.288
204679
21.070
214459
214847
224233
224619
23.008
234404
234807
244216
244624
254025
254418
254807
264197
26595
27.001
274259
27411
27819
284218
284606
280984
29219
29357

0
A Hy

0 [ 0

A& Hy/T A8 Sy 267

CAL CAL KCAL

DEG MOL DEG MOL MOL
~2974946

STANDARD_THERMODYNAMIC FUNCTIQONS

04000

Ce293
14494
44701
104970
200991
354233
53,853
764745
103487
135,08
170421
209415
251465
297451
346473
399433
455411
513,76
575415
639427
706404
77536
847415
921438
998403
1077.1
115845
124240
13277
141546
150547
159840
1692¢4
178849
188744
1987.8
209042
219446
2300.9
2640962
25194
263145
274546
286146
297946
3099.7
3221.8
3345,9
347240
360061
3730.1
3862.1
3996.1
408145
413261
427042
441043
455243
469643
478840
484242

s 6Qs1

GAL
G

DEG MOL

0_,0 0 0_,,0 0_.0
tHy=Hg ) /T Sy =(6y=Hg) —1Gr=Hy /T
CAL__ CAL CAL _CAL__
DEG MOL  DEG MOL MOL DEG MOL
04000 04000 04000 0000
04004 04005 04006 00001
04029 04039 0.098 0.010
0e100 0e133 04496 04033
04235 0e314 1.571 04079
0e439 04590 3,793 Qel52
04700 04954 74620 0e254
1007 1391 134453 04384
14346 1.887 214628 0e541
14705 24425 324393 0+720
24077 24996 454935 04919
24456 34590 624393 le134
24837 44201 814866 14364
3.218 44824 104443 1e607
34595 Seb54 130412 14859
34967 64086 158497 24120
44334 66721 190499 24387
44698 74359 226419 24661
56057 74996 264,58 24940
54408 84631 306415 34223
54752 94260 350,88 34509
64088 9s886 39874 3y 198
64419 10507 469,73 4088
60762 11.123 503,80 44381
74060 116734 560495 44675
74371 124340 621e14 44969
Te677 12.941 684434 54264
7978 13,538 750054 56560
84275 144130 819.71 54855
Be566 146716 891.83 60151
84851 154297 966487 Celhb
94133 154874 104448 66741
94411 164446 112546 74035
94685 17014 120942 74329
94955 17577 129547 74622
104222 184136 1385,0 Te916
10,485 184691 147701 84206
104745 19.242 157149 84497
11001 19.788 1669.5 84787
114254 20330 17698 94076
114505 204869 1872.8 94364
11.752 214403 197845 94651
11.997 214934 208648 94937
124240 224462 219748 106222
124480 22,986 231144 104506
12.718 23.508 24277 10790
124955 244027 254645 114072
134190 244543 266749 114353
134424 254057 2791.9 11633
134657 254569 2918.5 11912
13,888 264079 304746 12190
144118 264586 3179.3 12468
1644347 27.091 3313,5 124744
144574 27593 345042 134020
144800 284094 358944 134294
144942 284409 3678e4 136467
154026 284594 3731,.1 134568
154251 29.091 387543 134840
154475 29587 402240 144112
154698 304081 417142 144383
154920 304573 4322.8 144654
164059 30,883 461946 144826
164141 314064 447649 144923
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TABLE 15

MOLAL THERMODYNAMIC PROPERTIES FOR L-HISTIDINE HYDROCHLORIDE

(CoHo N, LHCL)CH

37372

2 2

SOLID PHASE

T DEG K=273.15+T DEG C

298415

DEG K

0.00
5400
1000
15,00
2000
25.00
30600
35400
40400
45400
50400
55400
60400
65400
7000
7500
80,00
85400
90400
95400
100,00
105400
11000
11500
120400
125400
13000
135,00
140400
145,00
15000
155400
160400
165400
17000
17500
180400
18500
190400
195400
20000
205400
21000
215400
220400
225400
230000
235400
240400
245400
250400
255400
260400
265400
27000
273615
275400
280400
285400
290400
295400
298415
300400

GRAM MOLECULAR WT.=

(NH,, ) CHCOOH)

1 CAL=441840 JOULES

19161850 GRAMS

o 0 0
A ¢ A Hp B HL/T
GAL _ KCAL _GAL__
DEG MOL MoL DEG MOL
~164185
STANDARD THERMODYNAMJC
0 0_,0 0_,.0
p (Hy=Hg) (Hy=H /T
JCAL__ CAL __CAL__
DEG MOL MOL DEG MOL
0.000 04000 0000
0,050 04063 0013
04393 04992 0,099
1.264 4,888 06326
2.650 144509 04725
49311 314833 1.273
60095 574818 1.927
74919 924852 26653
9,701 136,94 34423
11.424 189.76 4217
134113 251413 50023
140695 320469 54831
16232 398402 64634
17.736 482496 74430
19.125 575418 84217
204440 674410 84988
214783 779466 9.746
23.096 891488 100493
244305 1010e4 11.227
254427 1134,8 114945
26,515 126446 124646
274600 139949 134333
284681 154066 144006
29737 168647 148667
30,758 183749 154316
314769 199443 154954
32.786 215547 164582
334796 232241 170201
34,780 249346 17.811
35,740 266949 180413
364694 285140 194006
374653 303648 194592
38.611 322745 206172
39,560 342249 204745
40497 362341 21312
414425 382749 214874
424350 403743 224430
434270 425144 224980
444179 447040 23526
45,073 469341 244067
45,952 492047 244604
464822 515246 254135
47.693 53889 254662
480567 562946 264184
49,439 587446 264703
504304 612440 27.218
510162 637746 274729
524019 663546 28236
524881 689748 280741
534749 716444 29242
544618 743543 294741
554480 771046 304237
564329 79901 304731
574166 827348 316222
574992 856147 31.710
584509 874542 324016
584813 885347 324195
59,633 914948 324678
600455 945041 334158
614280 975444 334636
62+105 10063, 344111
624622 10259, 344410
624924 10375 344585
3k

0 0 0
& sy 867 & Gq/T
_.CAL __ KCAL __CAL__
DEG MOL MOoL DEG MOL
-292.018
EUNCTIQNS
0 0_.0 0_.,0
57 =(Gy-Hg) —16y=Hq) /T
_.GAL__ CAL LCAL
DEG MOL MOL. DEG MOL
04000 04000 04000
06017 04021 06004
0e132 0e333 04033
0e437 16662 Oelll
0.981 5104 04255
le747 114840 Oe&74
24690 224867 00762
34766 384958 1e113
4e941 604691 1517
60183 884477 14966
Ted75 122460 24652
84799 163428 24969
10144 210.63 34511
114503 264474 4073
12869 325467 40652
140234 393443 54246
154596 468401 54850
162956 549439 64463
184311 63756 74084
19.655 732448 74710
204987 834409 84341
224307 942434 Be975
234616 105742 94610
249915 137835 108248
264202 130643 10.886
274478 144045 11524
28.744 158140 124162
304000 17279 124799
314247 1881.0 134436
32.484 2040e4 144071
33,712 220549 144706
34,931 237745 154338
366142 255542 154970
374344 273849 164599
384539 292846 17227
39,726 312442 174853
404906 3325.8 184477
424079 3533,3 194099
434245 374646 194719
444404 396547 206337
454557 419046 204953
464702 442143 214567
47.841 465747 224179
484973 489947 224789
506100 514744 234397
51e221 540047 244003
524336 565946 244607
534445 592440 254209
544549 619440 254808
554649 646945 264406
S6e743 67505 274002
574833 703649 274596
584919 7328.8 28,188
604000 762641 284778
61.076 792848 294366
61e752 812243 290736
624148 823649 294952
634215 855043 304537
644277 886940 314119
654336 9193,.0 314700
664391 952244 324279
674053 973245 324643
67e0641 985649 32.856



TABLE 16

MOLAL THERMODYNAMIC PROPERTIES FOR L-CYSTINE
¢ C -
{ {HOO (NH, ) CHCH, S 1,0
SOLID PHASE
T DEG K=273415+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WT.= 240430154 GRAMS

FORMATION_FROM_THE_ELEMENTS

T PN an? aHdsT as? 262 a6/t
CAL KCAL ~CAL__ ~GAL KCA ~.CAL__
DEG K 5gZ mor MoL DEG MOL DE% ol wot SEE RoT

298415 =22.761 -25046 -840,51  -287439 ~16449  -553,07

STANDARD_THERMODYNAMIC EUNCTIONS
0 0_.0 0_,,0 0 0_.0 0_,0

T & (HY=HJ)  (R-H3y /1 s? -(67-Hg1 -(6S-u3y /T
bEG K~ SAL__ caL caL AL cAL _CAL__
BEG MOL MoL DEG MOL  DEG MOL Mol DEG MOL
0400 0.000 04000 04000 0.000 04000 04000
5.00 0.052 04066 04013 04017 04022 0004
10.00 0617 1e046 0e105 0e139 04349 0035
15400 14359 54214 0e348 0e65 1.757 0e117
20400 2.853 154584 06779 14051 5.438 0e272
25400 4.602 344140 14366 14872 12,660 04506
30.00 64526 614913 2,064 24879 264,468 04816
35400 Bekbh 994409 2.840 4.032 414695 le191
40400 104347 146446 34662 5,285 644952 14624
45,00 12.163 202476 4,506 64610 94,666 2104
50,00 13.891 267495 50259 7.982 131413 24623
55400 154490 341445 64208 94381 174453 34173
60400 17.016 422474 70046 10,795 226,97 3,749
65400 184457 51147 74869 12.215 282.49 4346
70400  19.779 607411 84673 134632 347,11 44959
75400  21.023 709414 94455 154039 418,79 5.584
80400 22.257 817436 104217 164435 497,48 5218
85400 23,464 931467 10,961 17.821 583,13 64860
90400 244566 105148 11687 194194 675467 74507
95,00 254563 117741 12391 204549 775404 84158
100400 264530 1307.4 134074 21.885 881.13 Be811
105,00 27.490 164244 13737 23,203 993.86 94465
110400  28.440 158243 140384 264504 111341 104119
115,00  29.359 172648 154015 25.788 1238.9 106773
120.00  30.239 1875.8 15.632 27.056 1371.0 11.425
125.00 31.112 202942 162233 284309 1509.4 124075
130,00 31,998 218549 164823 294546 169440 124723
135460 324868 234941 170401 304770 180448 154369
140400 33,702 251546 17,968 31.981 196147 164012
145.00 344522 26861 18.525 33,178 212446 144653
150400  35.344 286048 194072 344362 2293.5 154290
155.00 364170 3039.6 194610 35,534 246842 154924
160,00 364997 322245 204140 364695 264848 164555
165,00 37.830 340945 204666 37.847 2835,2 17+183
170,00  38.663 3600.8 214181 38,988 3027.3 174807
175400  39.478 379641 214692 406121 3225.0 184429
180,00 404272 3995,5 224197 41,264 342844 194047
185.00  41.056 4198.8 224696 42,358 3637,5 194662
190,00  41.849 440641 234190 43,464 3852.0 204274
195,00  42.656 461744 234679 44,561 407241 204882
200,00  43.473 483247 244163 45,651 4297.6 214488
205,00 444293 505241 264644 464735 4528,6 22,091
210,00 454112 527546 254122 47.812 476540 220690
215,00  45.924 550342 254596 484883 500647 234287
220.00 464726 573448 264067 49,948 5253,8 23,881
225.00  47.517 597044 264535 51.007 5506, 2 240472
230.00 484301 621040 274000 52,060 5763.8 254060
235.00 49.089 645345 274462 53,107 602648 254646
240,00 49,891 670049 274920 544149 629449 264229
245400 504713 695244 284377 55,186 6568.2 264809
250400 514558 720841 284832 56.219 684648 274387
255,00 52.417 746840 29.286 574249 713044 274962
260,00  53.277 773242 294739 58,275 7419.2 284536
265,00  54.127 8000.8 30.192 59,298 7713.2 294106
270.00 544961 827345 304643 60.317 8012.2 294675
273.15  55.478 84470k 304926 60+958 8203,2 304032
275,00 55,780 855043 314092 614333 831643 304241
280400 564551 883143 314540 624346 862545 304805
285.00  57.399 911642 31.987 634355 8939.8 314368
290400 58.210 940543 3246432 644360 925941 31.928
295,00  59.028 969844 32.876 654362 9583.4 324486
298415  59.549 988541 33,4155 654992 9790.3 22,837
300,00 59.858 999546 33.319 664361 9912.7 33,042
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TABLE 17

MOLAL THERMODYNAMIC PROPERTIES FOR L-PROLINE
(C“HBNCOOH)
SOLID PHASE
T DEG K=273,15+T DEG C 1 CAL=4,1840 JOULES
GRAM MOLECULAR WTe= 115413298 GRAMS

] 0 0 0 [o} 0

T acy A Hy A H/T A sy AGy A Gy/T
DEG K  ==SALk__ KCAL __CAL__ ~_GAL__ KCAL ~-GAL__
DEG MOU MOL DEG MOL DEG MOL oL DEG MOL

298015 =154599 -125e7 -421460 -179497 ~72.0  =241449

STANDARD_THERMODYNAMIC FUNCTIONS

0 0_,,0 0_,.0 0 0_,,0 0_,,0
T (o tHy=Hy) (Hy=H) /T St =(Gy=Hg) =(Gy=H /T
DEG K  ==SAL__ CAL _CAL__ __CAL__ CAL CAL__
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL
0400 04000 0,000 04000 0.000 0.000 0000
5400 04039 04049 0.010 04013 0.016 04003
10400 04310 04780 0.078 0e104 0.261 04026
15,00 0,981 34828 04255 04342 1305 04087
20400 1989 11.161 0e558 0e757 34982 0e199
25400 3ellé 234900 04956 16321 9.126 04365
30400 44267 424349 1s412 16991 17.368 04579
35,00 S5e411 664560 14902 2,735 29,155 0e833
40,00 64494 964353 24409 34529 46,798 16120
45,00 7e512 131439 24920 44353 664493 16433
50600 8459 171436 34427 5¢194 884356 1e767
55400 94320 215483 34924 64041 11644 24117
60400 104144 264451 44408 64888 148477 24479
65400 10,912 317417 44880 T7e731 185,32 24851
70400 114607 373,51 5336 84565 226.06 34229
75400 120272 433,21 5776 9389 270495 34613
80400 124934 496424 64203 104202 319493 34999
85.00 134553 562448 60617 114005 372496 44388
90400 144129 631469 7019 11.796 429496 44777
95400 144675 703472 7¢408 124575 490490 5e167
100400 15194 T7#8e40 Te784 134341 555469 53557
105400 15,703 855464 84149 144095 624429 50946
110400 166215 935,43 84504 144837 696462 64333
115600 160731 101748 84850 154569 772466 64719
120400 176244 110247 94189 160292 852429 74102
125400 17.748 119042 94522 17.006 935,54 Teb84
130.00 184256 128042 94848 17712 102243 Te864
135400 184767 137248 104169 184411 111246 Be242
140000 19.275 146749 104485 19102 120644 84617
145400 194787 156545 106797 19,788 130347 84991
150400 204314 166548 114105 204467 140443 94362
155400 20.848 176847 11e411 214142 150843 94731
160400 21.379 187443 11714 21.812 161547 104098
165,00 21.907 198245 12.015 22.478 172644 106463
170.00 224438 209343 12.314 234140 184045 104826
175.00 224976 220649 126611 234798 195748 11,188
180,00 23,518 23231 124906 244453 207845 114547
185,00 24,060 264240 132200 254105 220244 114905
190400 244597 256367 134493 254754 2329.5 124261
195,00 25124 268840 13.785 264399 2459,.9 124615
200,00 254641 281449 144075 27062 2593,5 124968
205,00 264156 2944404 144363 27.682 273043 134319
210400 264678 307645 144650 284318 2870.3 134668
215400 27.210 321142 144936 284952 301345 144016
220400 27745 334846 154221 29.584 315948 144363
225,00 284274 348846 154505 304213 3309.3 144708
230,00 284793 363143 15.788 304840 346240 156052
235,00  29.306 377646 164070 314465 361747 15395
240,00 29.824 392444 164352 32.087 377646 154736
265,00 304350 407448 164632 324708 3938,.6 164076
250,00 30.887 422749 164912 33,326 4103,7 164415
255,00 314429 438347 17191 334943 427149 166752
260400 31,969 454242 174470 34,4559 46443,1 17.089
265400 324505 470364 17749 35,173 661764 176424
27000 33.037 4867e2 18.027 35,785 479448 17759
273415 334371 497148 184202 364171 490842 174969
275400 33,568 503347 184304 364396 497543 184092
280,00 344102 520249 184582 37.006 515848 186424
285400 3446642 537448 184859 37.614 534543 184756
290,00 354190 554943 194136 384222 553449 194086
295400 35748 572647 194412 38.828 57276 194415
298415 364106 5839,8 194587 39,210 585045 194623
300400 364319 590648 19.689 394434 592342 19744
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. TABLE 18

MOLAL THERMODYNAMIC PROPERTIES FOR L~-SERINE
HOCHZCH(NHZ)COOH »
SOLID PHASE
T DEG K=273415+T DEG C 1 CAL=441840 JOULES

GRAM MOLECULAR WTs= 105.09414 GRAMS

STANDARD_THERMODYNAMIC CHANGES ON _FORMATION FROM_THE_ELEMENTS

~ n " n n 0
T acy 4 Hy A H/T a Sy 863 A G/
CAL KGAL CAL _ GAL KCA __CAL__
DEG K EEE MGL Rat GEG NOL BEG MOL Rot ses hisr
298e15 ~114847 =173e6 ~-582425 ~123.283 -413449]1 -174,018

[+] 0_.,0 0_,,0 0 0_,0 0_,.0
T CP (HT-HO) (HT-HOI/T ST -(GT Ho) '(GT'HO)/T
DEG K- =eSAk__ CAL CAL CAL CAL _CAL _
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL
0.00 0,000 04000 0«000 0000 0,000 04000
5.00 0.024 04030 0.006 04008 0010 04002
10.00 0.19% Qe487 04049 04065 Cel62 0.016
15400 Oeb646 24456 Oelb4 0e218 0.821 0055
20400 14328 Te332 04367 Ceé94 24554 Oe128
2500 24166 164013 0«641 0e878 5943 Qe238
30400 36112 294174 0e972 le356 114492 0.383
35,00 4ellS 474226 14349 14910 19.628 Qe561
40400 Sel26 704330 1.758 24526 304694 0e767
45400 6e126 98.469 2.188 34187 444960 00999
50400 T.098 131454 20631 3,883 624625 le252
55400 8025 169437 3.079 44604 83.834 1526
60,00 Be916 21174 3529 5341 108.69 14811
65400 94760 258445 34976 64088 137.26 24112
7000 10552 309425 44418 64840 169458 20423
75400 11+306 363,91 44852 T«594 205.66 24 Th2
8000 12,033 422427 54278 8e347 265,52 34069
85.00 124723 484417 5696 94098 289.13 34402
90,00 134371 549442 64105 FeB44 336449 34739
9500 13.990 61784 64504 10583 387.56 44080
100400 14.588 689429 64893 11.316 442431 Let23
105400 150166 763469 79273 124042 500071 §l769
110500 15719 840391 71645 124760 562371 i1t8
115400 164246 92083 8+007 13.471 628430 Se463
120400 166756 100343 8e361 14173 69741 54812
125,00 17.259 108844 84707 14.867 770.01 64160
130,00 17759 11759 9.046 15554 846407 64508
135400 184255 126640 9.378 164233 925454 64856
140,00 18.742 135845 9.703 16.906 1008.4 74203
145,00 194217 14534 10,023 17.572 109446 Te549
150,00 19678 155046 104337 184231 118441 Te894
155400 200128 165061 104646 18.884 12769 84238
16000 206571 17519 100949 19,530 137249 84581
165400 21010 185548 1142648 204170 147262 84922
17000 21450 196240 11.541 204804 157446 94262
175400 21894 2070e4 11.831 214432 168042 94601
18000 22343 218049 12116 224055 1788.9 94938
185.00 22.798 229348 124399 224673 1900.8 106274
190400 234254 240849 124679 234287 2015.7 104609
19500 234708 252643 12956 234897 213346 10942
200.00 24155 264640 13.230 244503 225446 11273
205400 244589 276749 134502 254105 237846 114603
210600 254011 289149 13,771 254703 25057 114932
21500 25e421 3018.0 144037 260296 263547 120259
22000 254824 3146.1 144300 264885 276846 12.585
225400 264222 327642 144561 27470 290445 124909
230,00 264622 340843 144819 284050 304343 134232
235,00 27024 354244 15074 284627 318540 134553
240600 27432 367845 15327 29200 332946 13,873
245400 274845 381647 15.578 29770 3477.0 144192
250400 280263 39570 15.828 304337 36273 144509
255400 28.684 409944 164076 304901 37804 144825
260400 294108 424348 164322 316462 393643 15140
265400 294535 439045 164568 324021 40950 150453
270400 294962 453942 164812 324577 425645 154765
273415 300233 463440 164965 324926 435946 154961
275400 306392 469041 17.055 33.130 442047 164075
280400 300822 484341 17297 33.682 4587.8 164385
285,00 314255 499843 17.538 344231 475746 164693
290400 31.689 515547 17.778 344778 493001 17000
295400 324124 531562 18.018 354324 510563 174306
298.15 324400 541648 184168 354667 521761 17.498
300400 324562 547649 18.256 35867 528343 174611
310.00 334440 580649 18.732 36.949 56474 184217
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TABLE 19

MOLAL THERMODYNAMIC PROPERTIES FOR L-METHIONINE
CH3$CH2CH2CH(NH2)COOH
SOLID PHASE
T DEG K=273.15+T DEG C 1 CAL=4,1840 JOULES
GRAM MOLECULAR WT.= 149,21292 GRAMS

STANDARD THERMODYNAMIC CHANGES ON_FORMATION FROM_THE ELEMENTS

0 [s] 0 0 0 0
T Acp A Hy LH/T o St AG, a GI/Y
—CAL__ ~-CAL _ _SAL__ KCAL

o6 K prethse Kot sedfher  seStRar MOL S WOL

298415 54362 -18044 ~605.062 -1214834 -408631 -2020628

STANDARD IHERMODYNAMIC EUNCTIONS
0 0_.0 0_,.0 0 000y _ 0,0
T S TS U T - W BS: (69-H31 -(6Q-H3) /1
~-CAL__ —.GAL -

oe6 K 5rilbse Ty secihor  sESher £At SES haT
0400 04000 04000 04000 04000 04000 04000
5.00  0.062 04077 04015 04021 0.026 04005
10,00 Oe481 10225 Oel22 Oelba Oebll Qo041
15:00  1.409 50744 0+383 0+518 2.019 04135
2000 2746 160,022 0801 14100 5971 06299
25400 40251 33.477 1339 1872 13,333 0e533
30,00 5.794 58,581 10953 2784 244925 Ce831
35,00  7.328 914430 24612 3,793 41.333 le181
4000 84771 131472 3.293 40867 624963 1e576
45400 10.143 179,03 3.978 5.980 90.068 20002
50400 11.445 233,03 hebb1 Tell? 122.80 24456
55.00 124666 293,34 5.333 84265 161425 24932
60400 13.838 359462 50994 9e0l18 205.46 30424
6500 14960 431464 6e641 104570 255.43 34930
70400 16.003 509.08 Te273 11718 31116 LYY
75.00 16971 591452 7887 12,855 372.%59 40968
80.00 17968 678.87 8.486 13.982 439,69 56496
85.00 18926 771146 9.C72 154101 512.40 60028
90.00  19.785 867,95 9e644 166207 590.68 60563
95,00 20.602 968.93 10199 17299 6ThedS5 T¢099
100400 21.391 1073.9 10739 184376 T63.64 Te6386
105,00 224160 118248 110265 19.438 858.18 8e173
110400 22e921 1295,5 11777 20;‘37 957,99 8799
115,00 23657 141240 125278 21,522 168370 L3gLts
120,00 244361 153240 124767  22.546  1173.2 9.777
125.00 25.048 165546 13,2644  23.55Z  1288.4 104307
130,00 254732 178265 136712 24.548 1408.7 10836
135.00  26.408 191249 144169 25,537  1533,9 114362
140.00 27067 204646 144618 264504 166440 11.886
145400  27.715 218345 154059  27.465 179849 124406
150,00  28.359 2323,7 15,491  28.616  1938.6 12.924
155,00  29.000 28671 154917 294356  2083.1 13,439
160,00 29.633 2613a7 164336 30.287 223242 13,951
165.00  30.258 276344 164748 31,208  2365.9 140460
170.00  30.881 291643 174155 324121  2544.2 16966
175.00 31.506 3072.2 17556 33,025  270Te1 156469
180400 32.131 323143 17952 334921 28765 15.969
185.00 32,757 3393.5 184343 344810 304643 160466
190.00  33.387 3558.9 184731 35,692 322245 16961
195,00 34,030 37274 190115 364567  3403.2 170482
200000 344,699 38992 19496 37437 3588.2 17941
205.00 35.388 407406 194875 384302  3777.5 184427
210.00  36.097 4253,1 204253 394163  3971.2 184910
215.00 364831 443504 200630 404021 41692 194391
220400 37.592 46215 21.007 404877  4371.4 19.870
225.00 384387 4811le4 21384 41.730 45779 200306
230,00 39.223 50054 21.763 424583  4788.7 204820
235,00 404111 520347 22.146  43.436  5003.8 214293
240.00  41.065 540646 22.528  44.290  5223.1 214763
245.00 424107 5614e5 22.916  45.148  5845.7 220231
250,00 £34263 5827.9 234312 46010 567446 22.658
255.00  44e566 604Te4 23,715 464879 590648 23,164
260400 4#64055 627349 264130 £7.759 6143.4 230628
26500 47777 65083 244560 480652 638404 2640092
27000 49,785 675201 254008 49.563 6629.9 244555
273415  S1.223 691102 25302  50.149 678649 240847
275:00 524137 700648 25.479 504497 688040 254018
280,00 5464894 T2The2 254979 5leb061 713449 25.482
285.00 58.123 755645 264514 52,460 739447 254946
290400 614890 785643 274091 534503 7659.6 26e412
295400 666263 8176e4 27717 54.597 7929.8 26881
298.15 694360 838949 280140 554317 810249 274177
300400 71.310 8520.0 28400 554752 820547 274352
305.00 77.098 889047 294150 564978  B487.5 27.828
305,50 77721 89294 294229 574105 8516.0 274876
310,00 70117 9261e4 29875 58,183 877545 280308
315.00 634800 959543 304461 594252  9069.1 284791
32000 594387 99025 30945 600220 9367.8 294274
325,00 56525 10192, 31.35%9 61.117 967142 29.757
330,00 54.864 10470, 310227 616966 997849 306239
335,00 54,051 10742, 32.065 62.784 10291, 300729
340,00 534736 11011, 324386 63.582 10607. 310196
345,00 534566 11279 32694 644365 10927, 314671
350400 53,191 11546, 324990 65.134 11250, 32.144
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TABLE 20
MOLAL THERMODYNAMIC PROPERTIES FOR FURAN

CHCHCHCHCHO

SOLID AND LIQUID PHASE

T DEG K=2T73,15+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WT,= 68,07588 GRAMS

STANRARD_THERMODYNAMIC CHANGES ON FORMATIOQN EROM_THE ELEMENTS

0 0 0 0 0 0
T acp aHy aHT s 53 263 & 63/
_CAL__ KCAL  __CAL _ __CAL _
OEG K peeihat Rt oetfhor  seffhac Bk ottt
298,15 =3,592 14,903 -49,885 04050 ~0a167 ~67.095
SIANDARD THEBMODYNAMIC EUNCTIQNS
0 0_,0 0_,0 0 P T SRR I .

T Co (HF=HJ)  tHD=H) /7 53 (67=Hg) =(G3=Hg)/T
~=CAL__ < __SAL__ __CAL__ CAL CAL

DES K 5gg MoL Rar DEG MOL DEG MOL oL DEE MOL
0400 04000 04000 04000 00000 04000 04000
5,00 0,078 04097 04019 04026 04032 04006
10.00 04597 14532 04153 04205 0.517 04052
15400 14636 64980 04465 04632 20506 Gel67
20.00 24807 18082 00904 14263 74180 0e359
25,00 3,965 35,034 14401 24015 15.336 04613
30,00 5,040 574589 14920 20834 27.440 06915
35.Q0 64032 854308 24437 2,687 434733 14250
40.00 64913 11772 2¢943 44551 644328 14608
45,60 T+675 154,23 3,427 5,411 89.237 14983
50400 84336 194430 34886 64253 118,35 24367
55,00 8e922 237446 4e317 Te076 151.72 26759
57.50 94204 260412 44526 TehT9 169.92 24955

LAMBDA TRANSITION

9.084 260412 &LeS524 Te479 169+92 24955

94302 283411 4,718 74870 189411 3,152
94699 330463 54087 84631 230438 30544
10.056 380403 54429 94363 275437 34934

104386 431,15 54749 10.068 323,96 44319
10.689 483485 66048 10748 376401 44700

10.963 537499 64329 11,405 431,40 54075

11.207 593443 6059 12.038 490,02 50445
il 6550402 £a862 12450 55125 Z.noo
1habas 70771 72077 134242 614449 s16%
114857 766446 74300 13,815 6846014 64516
12.078 826429 7e512 14,372 754461 64860
124311 887,26 74715 14,914 827.83 70199

12,553 949,42 74912 15,443 903,73 74531
12.803 10128 84102 154960 982424 74838
13.058 10775 84288 1640467 106343 84179
135,00 13.314 114304 84470 164965 114649 84496
140400 134570 121046 8647 17454 123340 84807
145,00 13,822 12791 84821 17,935 132144 9113
150400 144070 13488 8.992 18,407 1a812.3 94415

SOLID PHASE 11

150400 17.028 183840 124253 21.669 1412.3 9¢415
155.00 17.290 192348 120412 224231 152240 94820
16000 17.572 201049 124568 224785 163446 104216
165.00 17.881 209946 124725 234330 1769.9 104605
17000 184230 2189.8 124881 23,869 1867.9 104987
175.00  18.627 228149 134040 280403 198845 114363
180,00 19.08% 237642 134201 24,934 211149 11.733
185,00  19.614 247249 13.367 250464 2237.9 124097
187,55  19.916 25233 134454 25,734 23032 124280

LIQUID PHASE

187,55 23.81% 343241 184300 304580 230342 124280
190400 234843 349045 184371 304889 237845 124518
195.00 23.907 360949 184512 314509 253445 124997
200,00 23,982 372946 184648 32,116 269345 134468
205,00 244067 3849,7 18.779 324709 28556 130930
210.00 244162 297043 184906 33,290 302046 144384
215,00 244269 409143 194029 33,860 318845 144830
220,00 244386 4213,0 194150 384,419 3359,2 154269
225.00 24.514 4335,2 19.268 34,968 3832,6 150701
230000 244652 445841 19.383 35,509 3708.8 164125
235,00 24.800 4581,7 19497 36,040 3887.7 166543
240,00 244959 470641 19609 36,564 406942 164955
265,00 25.127 4831.3 194720 37.080 42533 174361
250,00 25.304 4957 ¢4 194830 374590 4464040 17760
255,00 25,490 508444 19939 38.093 462942 184154
260,00 254685 521243 204087 38,590 4820.9 180542
265,00 25.888 534143 200156 39,081 S01541 184925
270.00 26.098 557162 204264 39,567 5211.7 194303
273415 264234 5553,7 204332 39,870 5336.8 194538
275.00 264315 560243 204372 4040647 541048 194676
280.00 264538 573444 204480 404524 561242 200064
285.00 26+767 586746 204588 40,995 581640 204407
290400 27.000 600201 204697 41,463 602241 204766
295,00 27237 61377 20.806 414926 6230.6 21s121
298415  27.388 622347 204878 42,216 6363,1 214342
300,00 27.478 627444 204915 424386 664104 214471
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T DEG K=273,15+T DEG C

MOL

TABLE 21

AL THERMODYNAMIC PROPERTIES FOR UREA
NHZCONH2
SOLID PHASE

1 CAL=4,1840 JOULES
GRAM MOLECULAR WTe= 60405583 GRAMS

STANDARD_THERMODYNAMIC CHANGES ON_FORMATION EROM_THE CLEMENTS

T

DEG K

298415

DEG K

0400
5400
1000
15,00
20400
25400
30400
35400
40400
45400
50400
55400
60,00
65400
70400
7500
8000
85.00
90.00
95400
100,00
105400
140400
115.00
120400
125400
130400
135400
140400
145400
150400
155400
160400
165400
170400
175400
180600
185400
190400
195400
200,00
205400
210400

215400

220400
225400
230600
235400
240400
245400
250400
255400
260400
265000
27000
273415
275400
280400
285400
290400
295400
298415
300400
310400
320.00

0
ACP

~GAL__
DEG MOL

-44037

0000
06021
0e169
04557
le212
1.988
24789
34580
44319
5.015
54653
6237
6.787
Te284
Te726
8e137
84537
84911
94256
94573
94870
10165
100463
104765
11,068
11369
114670
114973
124277
124581
12.886
13.194
13505
13.818
146132
laebbé
14761
15.076
15391
154705
16019
164332
164643
160952
176258
17564
17.871
18.181
184496
18.814
194136
194460
19.785
20.109
200433
206637
204757
21080
214603
216727
224052
224256
22377
234027
234674

0 0 0 0 Y
4 Hy A HI/T 4 sy Ycp & G6p/T
KCAL ~-CAL__ ~-SAL__ KCAL —-GAL__
MOL DEG MOL DEG MOL MOL DEG MOL
~-79456 2664844  -47.04 =1574772 -109.050

STANDARD_THERMODYNAMIC FUNCTIONS

0_,.0 o_,0 0 0_,,0 0_,.0
(Hy=Hg) (Hy=H) /T St (Gr=Hp) —(G-Hg) /T
CAL LEAL__ _CAL__ CAL CAL__
MOL DEG MOL DEG MOL MOL DEG MOL
04000 0,000 0.000 04000 04000
04026 04005 04007 04009 04002
Det23 0e042 0.056 Oelél 0s014
24122 Oelél 0189 0s712 04047
64453 04323 Oet34 26219 Oelll
144430 0577 0786 5230 04209
266363 04879 1219 10216 0e341
424300 16209 1709 174518 0e501
624067 16552 26236 27+368 0e684
854423 1.898 24785 39,914 04887
112612 20242 34347 554242 14105
1641486 24579 34914 734394 1e334
176444 24907 44480 94,380 14573
209464 34225 Selbk 118419 1.818
247418 34531 50600 144.80 24069
286485 34825 6s147 176418 24322
328454 44107 64685 206426 24578
372417 4e378 Te214 241401 24835
417460 44640 Te733 278438 34093
464468 44891 86242 318,433 34351
513430 50133 8e741 360479 34608
563¢38 54366 94230 405472 34864
61495 54590 95709 45307 4s119
668402 5809 10.181 502480 46372
722461 64022 104646 556487 4e624
778470 6e230 114104 609425 44876
836429 6433 116555 665090 56122
895440 60633 124001 724479 54369
956402 64829 1244642 785490 54614
101842 76022 124879 849421 54857
108148 Te212 134310 914468 64098
114740 74400 134738 982430 6¢337
1213,.8 74586 144161 105241 64575
128241 74770 144582 112349 64812
135240 76953 144999 119749 74046
142344 8e134 154413 127349 7e279
149644 84313 154825 135240 Te511
157140 8e492 166233 1432.1 TeT41
164762 80669 164640 151443 74970
172449 8846 174043 159845 84198
180442 94021 176445 168467 8ek24
188541 94196 17844 177340 8649
196746 96369 180242 1863,2 84872
205145 94542 184637 195544 94095
213741 96714 19.030 204946 9316
222441 94885 196421 214547 94536
231247 10055 19811 2243.8 9756
240248 104225 204198 2343,8 94974
249445 106394 204585 2644547 104191
258748 104562 206969 254946 106407
268247 104731 214353 265504 106622
277962 104899 214735 276342 104836
287743 114066 224116 287248 116049
297740 116234 224496 298443 114262
3078+4 114401 224875 3097e7 11473
3143,1 114507 234113 317042 114606
318144 11569 234252 3213.1 114684
328549 114736 234629 333043 114894
339242 11902 244005 3449,3 124103
350040 12069 244380 357043 124311
36094 124235 244755 3693.1 124519
367942 124340 244990 37715 124650
372045 12402 254128 3817.9 124726
394745 124734 254872 407249 13.138
418140 134066 264613 433543 134548
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Section IV

Tables of Thermodynamic Functions of Inorganic
and a Few Simple Organic Compounds

G. T. Furukawa, M. L. Reilly, and G. D. Mitchell

Standard Thermodynamic Changes on Formation from the Elements.

Whenever possible values of AH% and AG% were taken from NBS
Technical Note 270-1 (Wagman, et al.). The only other source
consulted was the JANAF Thermochemical Tables (1965). Intercon-
sistency between the values of AH% nad AGS was tested with the
thermodgnamic data of the lower part of tge table. Where values of
AG%, ASq and Ag; and the other values at 298.15°K were lacking, they
were caleulated From AH] using the data from the tables. The prepara-
tion of the data for presentation is described briefly in the next
paragraph.

Standard Thermodynamic Functions.

Except for P)0j0(c) and P;S3(c) the tables of thermodynamic proper-
ties given in this report are the results of processing the values of
the JANAF Thermochemical Tables. The JANAF Tables stored on magnetic
tapes were "manipulated" on the IBM 709L computer to obtain the values
in the desired units and format. The results of the calculations were
Placed on punched cards so that after inserting the title and column
heading cards and cards containing the values of standard thermodynamic
changes on formation, the final printed tables could be prepared on
the IBM 407 lister. Wherever they were available the most recent
issues of the JANAF Table values were used in the calculations.

The reference temperature of the JANAF Thermochemical Tables is
298.15°K for the Gibbs energy function and relative enthalpy. The
entropy is in most cases relative to C°K. The following relations were
used to convert the JANAF Table values wherever possible to the 0°K
reference temperature:

H§‘°K—H8°K = (H‘?‘°K-Pg98.15'°K> B (H8°K-Hg98.15°K) (1)
-(G;°K-H8°K) =T S;OK - (H;OK'HgoK) . (2)

The enthalpy function, (HgoK-HgoK)/T, and the Gibbs energy function,

—(G%»K-HgoK)/T, relative to 0°K were obtained by dividing the values
of the respective equations (1) and (2) by the corresponding tempera-
ture T. Whenever the conversion to 0°K was not possible, the 298.15°K
reference temperature was used.
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The value of the %as constant R used in the JANAF Tables 1s
1.98726 cal deg™l mo1~l. The values of thermodynamic properties from
statistical calculations given in the JANAF Tables yere, herefore,
converted to the value of R (8.3143/L4.1840 cal deg™ mol™) accepted
by the National Bureau of Standards.

Some of the tables were calculated directly by means of the usual
statistical methods from molecular constants and spectroscopic data.
The input data for the statistical calculations were also taken from
the JANAF Tables. The tables of the following substances were prepared
by this method: e, G , C2H,, C30p, H , HN, HO, HO , HO', HOp, HN,
HoMe, BN, N, NO,, O, OS5, OSp, 035, Olgi%(g), and Sg(g). The results
calculated are in agreement with the JA Tables, except for a small
discrepancy with C30» and OS. In C30p, the heat capacity is in agree-
ment but the entropy and enthalpy are different by more than the
expected amount. The difference is, however, smaller than the un-
certainty in the data used for the calculation. In 0S, although the
values for entropy and heat capacity agree, there is a constant
3 cal difference in the enthalpy.

The heat-capacity measurements on PuOlo(c) reported by
R.J.L. Andon, J. F. Counsell, H. McKerrell, and J. F. Martin (Trans.
Faraday Soc. 59, 2702 (1963)3 were analyzed to obtain the tables of
thermodynamic properties on P)0jg(c) from O to 330°K. For PhSB(C) the
measurements reported by H. L. Clever, E. F. Westrum, Jr., and
A. W. Cordes (J. Phys. Chem. 69, 121l (1965)) were analyzed to obtain
the thermodynamic properties from O to 350°K.

As in the JANAF Tables, the phase states of some of the substances
were extrapolated smoothly beyond the known stable temperatures for
purposes of high-speed computer applications. For example, the solid
phase properties of N Oh(c) were extrapolated beyond the melting point.
The properties of S(ﬂ% were extrapolated below the melting point and
above the boiling point. The values of thermodynamic properties in the
stable temperature range are separated by dashed lines from those in
the hypothetical range. Similarly, dashed lines have been placed
wherever phase changes and, hence, discontinuities in the thermodynamic
properties occur. Wherever the liquid state properties of a substance
is extrapolated below the melting point, the reference temperature of
the properties tabulated is 298.15°K and not O°K.
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Table

22
23
2l
25
26
27
28
29
30
31
32
33
3L
35
36
37
38
39
L0
L1
L2
L3

L5
L6
L7
18
L9
50
51

List of Thermodynamic Tables

Comp ound
Graphite (Ref. St.) (c)

Carbon Monatomic (c)
Carbon Uninegative (¢~ )
Methylidyne (CH)
Hydrogen Cyanide (CHN)
Hydrogen Isocyanate (CHNO)
Formyl (CHO)

Methylene (CHZ)
meﬁumme(mam
Methyl (CHB)

Methane (CHh)

Cyano (CN)

Carbon Monoxide (CO)
Carbon Dioxide (002)
Carbon Oxysulfide (COS)
Carbon Phosphide (CP)
Carbon Monosulfide (CS)
Carbon Disulfide (ch)
Carbon Diatomic (02)
Acetylene <02H2)
Ethylene (C2Hh)
Ethylene Oxide (CQHLO)
Cyanogen (CZNZ)

Carbon Triatomic (03)
Carbon Suboxide (c3oh)
Carbon Tetratomic (Ch>
Carbon Subnitride (cth)
Carbon Pentatomic (CS)
Hydrogen Monatomic (H)
Hydrogen Uninegative Ion (H )

L3

State

Crystal

Ideal gas

n



List of Thermodynamic Tables (Cont'd.)

Table Campound State
52 Imidogen (HN) Ideal gas
53 Nitroyl (HNO) " "
5L Nitrous Acid Cis (HNO,) " "
55 Nitrous Acid Trans (HNO, ) nooon
56 Nitric Acid (HNOB) " "
57 Hydroxyl (HO) " n
58 Hydroxyl Unipositive Ion (10™") " "
59 Hydroxyl Uninegative Ion (Hd-) n n
60 Hydroperaxyl (H02) n "
61 Phosphorus Monohydride (HP) " "
62 Sulfur Monohydride (HS) " "
63 Hydrogen Diatomic (Ref. St.) (H,) " "
6L Amidogen (H2N) " "
65 Diimide (H2N2) " "
66 Water (H"ZO) " "
67 Hydrogen Peroxide (HZOQ) " "
68 Hydrogen Sulfate (HZOLLS) Liquid
69 Hydrogen Sulfide (HQS) Ideal gas
70 Ammonia (H3N) n n
71 Phosphine (H3P) n "
72 Ortho-Phosphoric Acid (HBO)-LP) Tiquid
73 Ortho-Phosphoric Acid (HBOhP) Crystal
n Hydrazine (HhN2> Ideal gas
75 Hydrazine (HhNg) Liquid
76 Monatomic Nitrogen (IN) Ideal gas
7 Nitric Oxide (NO) " "
78 Nitrogen Dioxide (NO2) " "
79 Nitrogen Diatomic Uninegative Ion (NO2 ) " n
80 Nitrogen Trioxide (NOB) " "
81 Phosphorus Nitride (NP) n n
82 Nitrogen (Ref. St.) (N2) " "
83 Sulfur Nitride (NS) X "
8L Dinitrogen Monoxide (NQO) " "
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List of Thermodynamic Tables (Cont'd.)

Table

85
86
87
88
89
90
91
92
93
ok
95
96
97
98

Compound
Dinitrogen Trioxide (N203)
Nitrogen Tetroxide (NQOL;)
Nitrogen Tetroxide (Nzoh)
Nitrogen Tetroxide (N2Oh)
Nitrogen Pentoxide (N205)
Triphosphorus Penlanitride (N3P5)
Oxygen Monatamic (0)

Oxygen Uninegative Ion (07)
Phosphorus Monoxide (OP)

Sulful Monoxide (0S)

Disulfur Monaxide (OSQ)

Oxygen Diatomic (Ref. St.) (02)
Phosphorus Dioxide (02P)

Sulfur Diaxide (028)

Ozone (03)

Sulfur Irioxide (048)

Phosphorus Trioxide Dimeric (OéPLL)
Phosphorus Pentoxide Dimeric (OlOPh>
Phosphorus Pentoxide Dimeric (OIOPh)
Phosphorus (P)

Phosphorus (P)

Phosphorus Red (P)

Phosphorus White (Ref. St.) (P)
Phosphorus Sulfide (PS)

Phosphorus Diatomic (P2)

Phosphorus Tetratamic (Ph)
Phosphorus Sulfide Dimeric (PhSB)
Phosphorus Sulfide Dimeric (PhSB)
Phosphorus Sulfide Dimeric (P)_LS3)
Sulfur (Ref. St. ) (S)

L5

State

Ideal gas
n "
Liquid
Crystal
Ideal gas
Crystal
Ideal gas

i 1
Crystal
Ideal
Liquid
Crystal

1

oA s
gas

Ideal gas

1 "



List of Thermodynamic Tables (Cont'd.)

Table

115
116
117
118
119
120

Compound

Sulfur Monatomic (S)
Sulfur Monatomic (S)
Sulfur Monatomic (S)
Sulfur Diatomic (S,)
Sulfur Octatomic (58)
Electron Gas (e )

L6

State

Ideal gas
Liquid
Crystal
Ideal gas




TABLE 22

MOLAR THERMODYNAMIC PROUPERTIES FOR GRAPHITE (REFe STe)

T DEG K=273,15+T DEG C

1 GRAM MOULECULAR WTe= 12401115 GRAMS

CRYSTAL

1 CAL=4,.1

(<)

840 JOULES

STANDARD_THERMODYNAMIC CHANGES ON _FORMATION FRUM_THE ELEMENTS

T
DEG K

298415

T
DEG K

0,00
100.00
200,00
298.15
300.00
400400
500400
600,00
700.0C
800.00
900.00

1000.00
1100,.00
1200,00
130n.00
1400400
1500.00
1600400
1700,00
1800.u0
1300400
2000.00
2100400
2200400
2300.00
2400.00
2500,00
2600,00
2700.00
«800.00
29G0.,00
3000400
31065460
3200.901
3300400
3460,0C
3590.,00
3600.00
3700.00
3800.00
3900.,00
4000.,00
4100400
4200.00
4300400
4400.0C
4500400
4600400
4700.00
4800400
4900.00
5000400
5100.,00
520000
5300,00
5400400
5500,00
560000
5700400
5800,00
5900.00
6000.C0

0
ac,
CAL

DEG MOL

0.00

0
Cp
CAL

BDEGMOC

0.000
04395
14202
2,038
24054
24851
3.496
4,058
Lottt
4. 740
44970
5,149
5304
Se430
54527
54605
54669
5.721
5,765
5,803
5,836
54865
5,891
5,914
5.936
54956
5,974
5,992
64009
[cXgera-y
6,042
6,007

P
L4073

6,088
6e103
6,119
64134
64150
6,165
64181
64197
©e213
64230
6,247
6,264
6,281
6.299
6,317
64335
64354
6,373
64392
60412
6e432
6e452
6o473
6es94
6.516
64538
6.560
6,583
6.606

0

aH]
KCAL
MOL

0.000

0
BH/T

CAL__
DEG MOL

0,000

0

asy
SAL__

DEG MGC

0.000

0.0
(Hy=Hg)
CAL
MOLC

0.000
13,999
91.995

251,99
255,99
501497
820.96
1198.9
162349
208249
256949
3075.8
359848
4134,8
468348
5239.7
5803.7
637367
6947,7
752646
810846
8693,.6
528045
987145
10463,
11056,
11654,
12253,
12853,
134054,
14058,
14663,
152¢%,
15877.
164874
17098,
17711,
1832%.
18941,
19558,
201171,
20797,
21415
24043,
22669,
23296,
23925,
24556,
25188,
25823,
26459,
27097,
27738,
28380.
290244
29670,
30318,
30968,
31621.
32276,
32933,
33592,

o_.0
(HT Ho)/T

CAL
DEG™MOL

0.000
0e140
0.460
04845
04853
14255
leb42
levvs
24320
24604
24855
3.076
3,272
3e4406
3,603
3e743
34869
34984
4,087
4el81
4a268
44347
4419
4,487
4,549
44,608
Leb62
4,713
4,761
44802
4,848
Le-1-1-]
4,926
44962
4,996
5.029
5,060
54090
5,119
5,147
5.174
5199
5.224
54248
56272
54295
54317
5,338
54559
54360
54400
5,419
S5e439
54458
Se476
5494
54512
54530
5.548
5.565
5,582
54599

L7

0
Sy
CAL

DEG MOT

0.000
0.210
0.720
14359
le372
ceQ72
24784
Set
Gellb
44739
5e311
54844
6e342
54809
7.248
74661
8050
Bel417
Be765
940906
Je4ll
Ye711
9997
106271
104535
10.788
11,031
11,266
114492
lie711
114923
i2e128
12.327
124520
12,707
124890
13.067
13,240
13,409
13,574
13.735
136892
14,045
144196
l4e343
14,487
14,628
144767
14,903
15,037
15.168
15297
15.423
154548
154671
154,792
15911
16+028
16e143
164257
164370
16.480

—1GR=p0
(67=Hg)

CAL
MOLC

C.000
7.000
51,997
153,20
155,59
327,98
570,97
B8Ie26
126441
170841
22098
2767.,9
3377.,0
4035,6
4738,2
5485,1
627047
709248
795241
8845,4
$771e4
10727,
11714,
12720,
13768,
14834,
15924,
17039,
18176,
19338,
20520
clicda
22946,
41808,
25441,
26729,
28025,
29340.
30673,
32024,
33391,
34772
36167,
37584,
39007,
40448,
41902,
43374,
44858,
46350,
47866,
49390,
50921,
52471.
54034,
55608,
57193.
58789,
60395,
62015,
63651,
65289,

0
AGT/T
CAL

. Jad v
DEG~MOL

0.000

9.0
(Gy Ho)/T

CAL
BEGTRGTT

0000
0.070
04260
0.514
Oeb519
0.840
le.142
lea7s
LlevQb
24135
24455
24768
3,070
34363
3,645
3.918
40180
4e433
44678
be914
54143
Se 364
54578
5. 784
54986
6e181L
66370
64054
6e732
64906
7076
Te24l
Te40<
Te559
76711
7861
8.007
8.150
84290
8e427
84564
88693
Be821
8o 948
94071
96193
9.31¢
Fe 429
94544
9.658
Fe 769
9.878
96984
10.091
104195
10,298
10399
100498
10.596
10.692
10,788
10.881



TABLE 23

MOLAR THERMODYNAMIC PRUPEKRTIES FUR CARBON MUNATOMEIC (C)

T DEG K=273.15+T DEG C

DEG K

298.15

2C0.00
100000
1100.00
1200.00
1300600
14C0400
1500400
16304060
1700400
1800400
1900400
2000.06
2100.C0
2200400
2300. 00
2400400
250000
2600400
27004030
2800400
2300400
3000, 00
3160400
32004CC
33C0.0%
3400400
3560400
3600420
3700400
3800.00
3900400
4090460
«+100.00
4200400
4300400
4400400
4500,00
4600.00
47090UeL0
4300 0¢C
430000
5000.00
S1004G0
5256400
5300,00
5400
5530,00
DOULL GO
5700600
5800460
5900.00
6000.00

2.900

0.000
5,086
44996
44,980
4,987
44975
4,972
44971
44970
44,370
4,969
44969
LeF6T
44969
44970
44972
44975
44973
4,283
414290
44,998

GRAM MOLECULAR WT.=

171.291

30735,
31289,

IDEAL GAS

1 CAL=4,

12401115 GRAMS

1840 JOULES

0
AHp/T

57445128

0,000
54702
Se304
5.240
S.238
56173
£.133
«106
. 087
«C72
5.061
S4052
S5e044
5,038
54033
5.028
%.025
54022
5,019
54017
54016
5015
5.015
5.016
5,017
018
«020
2043
«026
5025
5,033
5,037
5.042
Se040
54051
5.057
S.062
5e000

A

[GRT RGN

0 -0
b5y A6
__CAL__ KCAL
DEG MOL. MGL
364400 160,44

2 538.1224

9_.0 0_0

(GT Hy) (GT_HO)/T
_ CAL CAL __
o MOT DEG™MOL
0,000 04000
265749 e
6080438 304404
969547 32,519
976546 32.552
13620, 34,049
17599, 354199
21675, 364132
25842, 364918
30077, 374596
34373, 384193
38725 384725
43127, 394206
47574, 39,645
52062, 404068
56585, 404421
61151, 404768
65747, 41e092
70573, 414396
75029 41.683
79713, 414954
84423, 4l2e2ll
89158 424456
33917, ul2ebdY
38699, 4ce51lc
103502, 434126
108327, 434331
1131724 GaeH28
1180317, 43,717
122921 454900
127823 44,077
1327424 44,247
137679, Gugil3
la2633. 44,573
147603 Ghe 128
152589, 44,879
157590, 454040
162600, 494 100
167637, 454307
17268¢. why bl
177742, 4b,.573%
182815, 45,704
137501 4548¢Y
193000, 45,952
198112 464073
203237, 464190
208374 464305
213523. 4oek 10
218684, 46eD20
223356, 464 637
229GC40e 406745
234234, 464847
239440, 466 49
264657, 47,049
249884, 47,148
255121 474245
260365, 474340
265620, “47e433
270894, 47459¢5
276171 4Teblb
281458, 47705
86754, 4764792




TABLE 24

MOLAR THERMODYNAMIC PROPERTIES FOR CARBON UNINEGATIVE (CT)

T DEG K=273.15+T DEG C

IDEAL GAS

1 CAL=4.1

GRAM MOLECULAR WTe= 1201170 GRAMS

840 JOULES

STANDARD_THERMOUYNAMIC CHANGES ON_FURMATION_FRUM_THE_ELEMENIS

T
DEG K

298,15

T
DEG K

‘0400
100,00
200.00
298,15
300,00
400400
500.00
600400
700,00
800.00
9C0.00

1060.00
1100.0¢C
1206.00
1300.,00
1400.00
1500400
1600,00
170000
1800.00
1900,00
2000.00
2100,00
2200400
2300.,00
2460400
2500400
2600.00
2700400
2800,00
2900.00

5900,00
6000,00

0
ACP

CAL
DEG ROL

T ~24038

AL

DEG MOL

0,000
4,968
4,968
44968
4,968
4,968
4,968
4,968
44968
44568

5.244
5,278
5.313
54351
54390
5.431
Se473
5.516
5.561
5.607
5.654
5.702
54751
5.800
5.849
5.899
5.949
5.999
6.050
6.10C

0
AHT

9%

CAL
MOL

140.5

STANDARD_THERMODYNAMIC FUNCTIONS

0

v

AHT/T AsT

CAL Cab
DEG WMOL ueG MOU
4741237 29.807

15419,
15922,
16426,
16932,
17435,
17949,
18461,
18975,
19492,
20011,
20534,
21060,
215%0.
22123,
22660,
23201.
23746,
24296,
24850,
25408,
25971,
26539,
27111,
27689,
28271.
28859,
29451,
30049,
30651.
31259.

G_.,0
(HT HO)/T

DCG MOL

04000
44968
44968
44968
44968
4,968
44,968
Le96Y
44968
44968
44968
44568
44968
44968
44568
44968
Le968
44568
44968
44968
44568
44968
4,968
4,968
44968
4,968
44969
44969
44970
4a5 10
44971
44972
4,974
4,976
44978
44980
44583
44986
44989
44993
be598
54003
5.008
54014
5.021
54028
54036
54044
54052
54062
5.071
54082
54092
5.104
5,115
5.128
5140
5.153
5.167
5.181
5.195
5.210

L9

o
St

0.000
306727
344170
364154
364185
374614
3B472¢
394628
40e394
414087
414642
424166
424639
434072
43,4665
434837
444180
444501
444802
45,086
454355
454609
454852
464083
hba304
464516
464719

46914,

474102
474284
474459
474629
474793
474953
48,108
484259
48,4406
484550
484690
48,4827
484961
494093
494,222
494349
494473
494596
494717
494835
49,953
50068
50.183
504295
504407
504517
504626
50734
50.841
50,947
51,052
514156
514259
516361

0
863
£LAL

“MOC

131.605

—(20_.0
169=H3)

0,000
2575,9
584045
9298,1
9365.0

13058,
16877,
20756,
24798,
28872,
33007,
37198,
41439,
45724,
50052,
54417,
58818,
63253,
67718,
72214,
76735,
81283,
85856.
90453,
95074
99713,
104375,
109057,
113758,
118477,
1é3214.
12796%.
132740,
137527,
142330,
147149,
151982,
156830.
161692,
166568,
171457,
176360,
181276,
186204,
191145,
196099,
201064,
206042,
211031,
216032,
221045,
226069,
231104,
236150,
241207,
246275,
251354,
256444,
261544,
266654,
271775,
276906,

9 44414006

—1ag-ndi /T

DEG MOL

0. 000
25,759
294202
314186
31.217
324640
33,754
344660
354426
364087
364675
274196
37.671
38.104
384501
38,870
39ecic
364533
3540634
“Qelld
404387
404661
404584
41,115
414336
414547
414750
41le945
424133
424313
424 468
424656
G24819
424977
434130
43,279
43,423
43,564
43,700
43,834
43,963
444090
44,214
44,4336
444,452
44,568
444581
444792
44,900
45,007
45,111
45,214
45,315
45,414
45,511
454607
45,701
45,793
45,885
45,975
46,063
464151



TABLE 25

MOLAR THERMODYNAMIC PROPERTIES FOR METHYLIDYNE (CH)

IDEAL GAS

T DEG K=273.15+T DEG C

298,15

T

DEG K

0.00
100.00
200400
298415
300.00
400.00
500.00
600.00
700,00
800,00
900,00

1000,.,00
1100.00
1200.00
1300.00
1400.00
1500.,00
1600400
1700.00
1800.00
1900400
2000.0¢C
2100400
2200,00
230G.00
2400,00
2500.,00C
2600400
2700400
2800400
2900400
3000.00
3100.00
320000
3300.00
3400,00
3500,00
3600400
3700400
3800400
3900, 00
4000.00
4100,00
4200400
4300400
4400,00
4500400
4600, 00
4700.00
4800400
4900.00
5000400
2100.G0
5200400
530000
5400400
550C.00
5600,00
5700400
5800400
5900.00
6000,00

1 GRAM MOLECULAR WT.=

1,488

DEG MOL

0.000
64994
64972
64972
6,972
6.985
7.026
7.108
T.224
76361
7.508
T.654
7.794
74925
8.044
be153
8,252
84342
84023
8,496
8,563
8.624
8,680
8,731
8,779
8.823
5.864
8,902
65,938
8,971
9,003
9.033
9,062
9,089
9,115
9,140
G.164
9,187
94210
$.231
9.252
9.273
9,293
94312
9,331
94350
94368
9.385
9,403
94420
9,437
Geldu
9,470
9.486
54502
94518
9.533
9.549
9.564
9.579
94594
9,609

1 CAL=4,1

13.,01912 GRAMS

840 JOULES

oMy AH/T
KCAL S =CAL__
MoC DEG MOL
14244 477,609

264759

134,426

o_ 0 0_,,0

(HT HO) (HT Ho)/T
CAL __CAL__

MOL DEG MOL
0.000 04000
703496 74040
1401,9 7.010
2085,.9 6,990
209849 6996
2796.9 64992
3496.8 6994
420248 7.005
4919,8 T.028
564847 7.061
6391.7 74102
7149,6 7.150
792246 74202
870846 74257
950645 Te313
10316, 7.369
11137, Tet25
11966, 7019
12805. T+533
13651, 7584
14504, T7.634
15363, 74682
16228, T.728
17099, 7,772
17975, 7815
18855, 74856
19739, T+896
706217, Ta933
21519 7.970
22410, 84005
23314, 84039
24215, 84072
25120, 8,103
26028, 8,134
26938, 8,163
27851, Bel191
28766, 8.219
29684, 8o245
30602 8.271
31524, Be.296
32449, 84220
3337b. Ba3bh
34303, Ba367
35233, 84389
16166, 8,411
37100. 8,432
38056, Ba.452
38973, Bet72
39913, 8.492
40854 8.011
41797 Beb30
4eTal, B.548
43687, Be066
w4635, 8584
45564, 8.601
46535, 8.618
47488, 8.534
48442, 84650
49398, 8.666
50354, 84682
51313, B.697
52273, Be712

50

DEG MOL

0000
364099
404937
43,721
434764
45,771
474333
48,621
49,725
504697
514573
52,371
534107
53,791
544430
55.031
554597
566132
564640
57.124
57,585
584026
58,448
58,853
594242
594617
5949706
604326
60e663
60780
€l.304
61.609
614906
624194
62,474
624747
63,012
634271
634523
634769
644009
6Le243
644472
644697
64,916
654131
€5,4341
654547
654749
654947
664142
6be232
664520
€64704
664885
674062
674237
E7.409
67,278
674745
676909
684070

0.000
290640
678545

10950,
11030,
15b11.
20169,
249704
29887,
34909,
40024,
45222,
50495,
55841,
61253,
66727,
72258,
778450,
83483,
89172.
943507,
100689,
106513,
112378,
118282,
124226,
130206,
136¢2l,
142271,
148351,
154468,
160612
166789
172993,
179226,
185485,
191776,
198091
204432,
210791,
217185,
223596
230031,
2326493,
262972,
249475,
255997,
262542,
269106,
275690
2822917,
288918,
295564,
302226,
308905.
315598,
322314,
329067,
335795,
342564,
349347,
356144,

863/t
CAL

45048670

0+000
29060
334927
36.726
364767
38,779
404339
41,616
42,696
43,637
44,472
45.22¢
454905
464534
474118
474662
48e17¢
484653
494108
494540
49,951
50.344
50720
51,081
5le427
51e 761
52.082
5¢e393
524693
Yée9B3
534265
534537
53.803
544,060
4,311
54,556
54,793
55,022
Sbe25¢
954475
55.688
554899
564109
564308
564505
564659
56,838
57074
57.257
57e430
57.01c
274 784
574954
584120
58, 284
H8e 444
584602
584758
58,911
59,0063
594211
594357




TABLE 26
MOLAR THERMODYNAMIC PROPERTIES FOR HYDROGEN CYANIDE (CHN)
IDEAL GAS
T DEG K=273415+T. DEG C 1 CAL=4,1840 JOULES
1 GRAM MOLECULAR WTe.= 27.10582 GRAMS

STANDARD_THERMODYNAMIC CHANGES_ON_FORMATION_FROM_THE_ELEMENIS
0 (o] 0 3] (1] 0

T ACP AHT AHT/T AST &T AGT/T

CAL KCAL CAL caL KCAL CAL
DEG K  BEE MOL MOL BEG MOL BEG MOL MOC DEG MOL
298415 ~ 0370 3243 108.334 84385 29.8 9949492

STANDARD _THERMODYNAMIC FUNCTIONS
0 0_,0 0_.0 0 _f0_0. _,-0_0

T Cp (HT HO) (HT Ho)/T ST (GT Ho) (GT Ho)/T

DEG K CAL__ CAL CAL CAL _ CAL CAL _
DEG MOL 0L DEG ROL DEG MOL Ao DEG™MOLC
0.00 0000 0.000 0,000 0000 0,000 0.000
100.00 64971 693.97 64940 404023 330843 33,083
200,00 T.589 1413.9 7.070 444990 758440 374920
--298215 ___B,594 2208,9 144Q9___ 489211 _ 12165, 404801
300,00 . 84611 222449 Tetl6 484264 12254, 404847
400.00 9a421 3128.8 T.822 50857 17214, 434035
500.00 104041 4102.8 84206 534029 22412 444 824
600,00 104561 513347 8.556 54,907 27811, 46,4351
700.00 11,024 6212,7 8,875 564570 33386, 474695
800400 11,446 733646 9.171 584070 3911%. 484899
900.00 11,831 850146 9. 446 59at4l 44995, 494995
1000400 124181 970245 9.703 60706 51003, 514003
1100.,00 12.498 10936, 9.942 61.882 57134, 51,940
1200,00 12,784 12200. 10.167 624983 63379, 52,816
1300.,00 13.041 13492, 10.379 64,016 697284 534637
1400,00 13,272 14808, 10.577 64,991 76179, 544413
1500,00 13,478 16146, 10,764 65,914 82724, 554150
1600,00 13,664 17503, 10.939 664790 89360, 554850
1700.00 13.832 18878. 11,105 674624 96082 56519
1800.G0 13,983 20269, 11.261 684419 102884, 57.158
1900.00 146121 21675, 11.408 694179 109764, 57.771
2000.,00 144245 23093, 114546 694906 116718, 584 359
2100.00 144360 24523 11.678 T0e603 123745, 584926
2200400 14,464 25965, 11.802 71e274 130839, 59,472
2300.,00 144560 27416, 11,920 714919 13799%. 604000
2400.00 14,649 28877. 12.032 724540 145220, 60508
2500400 14,732 30345, 12,138 734140 152505, 61l.00<
2600,00 14,808 31822. 124239 734719 159848, 61.480
2700400 14,880 33307, 12.336 744,280 167249, 614944
2800400 16,947 34798, 12.428 T44822 174704, 624 394
2900,00 15.010 36296, 12.516 754348 182214, 62,632
3000.00 154070 37800, 124600 754858 189775, 634258
3100.00 15,126 39310, 12.681 76.353 197385, 63,673
3200.,00 15,180 40826, 12758 T6e834 205043, 644076
3300.00 15.231 42346, 124832 776302 212751, 64470
3400.,00 154279 438724 12,903 TT7e757 2205044 644854
3500.00 154,325 45402, 12.972 78.201 228302 654229
3600.,00 15,370 46937, 13,038 784633 236142, 654595
3700.,00 15.413 48476, 13,102 79.055 244028, 654954
3800.00 15,454 50019, 13,163 79,467 251955, 664304
3900.00 15,494 51566, 13,222 79.869 259923, 66,647
4000,00 15,532 53118. 13,280 80e261 267926, 66.981
4100,00 15,569 54673, 13.335 B80.645 275971, 674310
4200.00 15.605 562324 13.389 814021 284056, 676632
4300.00 15,640 57794, 134440 Ble389 292178, 674948
4400,00 154674 59360 13,491 814749 300335, 68258
4500400 15,707 60929 134540 824101 308525, 684561
4600.,00 15.739 62502, 13.587 B82.447 316754, 684860
4700,00 15,771 64077, 13,633 82,786 325017, 69.152
4800,00 15,802 65656, 13.678 83,118 333310, 69,440
490000 15,832 67238, 13,722 83,444 341637, 69,722
5000,00 15,861 68822, 13,764 83,764 349997, 69,999
5100.00 15.890 70409, 13.806 84,079 358392, 706273
5200,00 154918 72000, 13.846 84,4388 366816, 70e542
5300.00 15.946 73593, 13.886 844691 375268, 70805
5400400 15,973 75189, 13,924 844,989 383750Q. 71.065
5500.00 16,000 76788, 13,961 854283 392261, 7le321
5600.00 16,026 78389, 13998 854571 400807, 714573
5700400 16,052 79993, 14,034 854855 409379 71.821
5800,00 16,077 81600, 14,069 864135 417981, 72.066
5900,00 16,101 83209. 14,103 86.410 426608, 72.306
6000,00 16,125 84820, 14,137 86.680 435258, 724543

c1



TABLE 27
MOLAR THERMODYNAMIC PROPERTIES FOR HYDROGEN ISOCYANATE (CHNO)
IDEAL GAS
T DEG K=273.15+4T DEG C 1 CAL=4,1840 JOULES

1 GRAM MOLECULAR WTe.= 29401852 GRAMS

STANDARD THERMODYNAMIC CHANGES ON_FORMATION FROM THE_ELEMENTS
0 0 0 0
T acy aHd anlsr as? 869 8631
DEG K  ==cAE__ KCAL __CAL _ L CAL__ KCAL CAL
DEG MOL mMOL DEG MOL DEG MOL MOL DEG MOL
298415 - 2,093 = 27.9 93,5766 - 7,641 ~25.6786 8641266

2600,00
2700.00
2800.00
2900,00
3000.00
3100,00
3200.,00
3300.00
3400,00
3500,00
3600.,00
3700.,00
3800.00
3900.00
4000,00
4100.00
4200.,00
4300.,00
4400.,0C
45C0.00
46004.0C
4700,00
4800,00
4900.00
5000.00
5100.00
5200.00
5300.00
5400400
5500,.,00
5600,00
5700.060
5800400
5900,00
6000400

DEG MOL

0.000

8.000

9.121
10.743
104751
12.084
13,113
13.933
14,612
15.190
15.689
16.124
16.506
16.841]
17.135
174393
17,621
17,822
18,000
18,158
18,298
18,423
18,534
18,634
18,724
184804
18,877
18,943
19.003
19,058
19,107
19,123
19,194
19,233
19.268
19,300
19.330
19.358
19.383
194407
19.429
194450
194,469
19,487
19.504
19,520
194535
19,549
19.562
194574
19.585
19,596
19,607
19.616
19.626
19.634
19,643
19,651
19,658
15.665
19,672
19,678

0.000
794496
163949
261449
263449
3779,.8
504147
639547
782346
9314,.5
10858,
12450,
14082,
15750,
17449,
19175,
20927,
22699.
24490,
26299,
28122,
29958,
31805,
33663,
35531,
37408,
39292,
41183,
43081,
44984,
46892,
48806,
50722,
52644,
564569,
56497,
58429,
60363,
62300,
64240,
66162,
681264
70071,
72019,
73969,
75920.
77873,
79827.
81783,
83740,
85698,
87657,
89617,
91578,
$3540,
95503,
97467,
59432,
101397,
103363,
105330,
107298,

DEG MOL

0,000

7.950

8.200

8.770

84783

94450
10.083
10,659
11,177
11,643
12.065
124450
12.807
13.1720
13,422
13.696
13,951
14,187
144406
14,610
14.801
144979
154145
154302
15,448
15.587
15,717
154840
154956
16.066

17.883

52

DEG MOL

0000
474151
524960
564906
564972
604256
63.068
654534
674735
694725
71le542
73,218
T4e7T4
7164225
774585
784864
804072
8lellb
824302
834335
84,321
854263
864164
874029
87.859
884658
89,427
904168
90884
Sle576
924246
924894
934523
944133
94eT726
954301
95.861
964406
964937
974454
Y7495Y
98.451
984931
994401
99.860

100431
100475
10l.18
101.60
102,01
102441
102481
103.20
103.58
103495
104432
104468
105403
105438
105472
106406
106439

-0 0
(GT HO)
CAL
MOL
0.000
392041
8952.2
14352,
laasb7,
20323,
26492,
32925,
39591,
46465,
53530,
60768,
68169,
75720,
83412,
91235,
99181,
10724 ¢,
115423,
123704,
132088,
140568,
149138,
157800
166544,
175370,
1842744
193255,
202307,
211430,
220623,
229678,
239200,
248582,
258027,
267527,
277085,
286699,
296368,
306086,
315859,
325679,
335546,
345465,
3554269,
365435,
375488,
385587,
395723,
405903,
416125,
46388,
436687,
447026,
457399,
467813,
478266,
488751,
499273,
509829,
520417,
531040,

0
T Hol/T

884206
884507




TABLE 28
MOLAR THERMODYNAMIC PROPERTIES FOR FORMYL (CHO)

IDEAL GAS

T DEG K=273.15+T DEG C 1 CAL=4.1840 JOULES

1 GRAM MOLECULAR WT.= 43,10522 GRAMS

SIANDARD_THERMQDYNAMIC_CHANGES ON FURMATION_FRUM_THE_ELEMENIS

T
DEG K

298415

T
DEG K

0.00
100,00
200,00
298,15
300460
400.00
500,00
600.00
700.00
B00.00
900.00

1000.00
1100,00
1200,00
1300.,00
1400.00
1500.00
1600,00
1700,00
1800.00
100,00
2000,00
¢100,00
2200400
2300.00
2400.00
2500400
2600,00
2700400
2800,0C0
2900,00
3000.00
3100.00
3200400
3300.00
3400.00
3500.00
3600,00
3700.00
3800.00
3900,00
4000,00
4100.00
4200,00
4300.,00
4400.00
4500400
4600.00
470000
4800,00
4900.,00
5000.00
5100,00
5200.,00
5300.00
5400,00
5500400
5600.00
5700,00
5800.00
5900.C0
©000.00

0 0 0 ) -0 [+}
acy AHy AHT/T. AST falcpe AGT/T
CAL KCAL CAL _ CAL __ KCAL Sal

DEG™MOL MOL DEGMOL DEG MOL ML DEG ™ MOL
-~ 0,730 - 2.9 - 9,7266 124217 =~ 64543 =2149445

STANDARD THERMODYNAMIC FUNCTIONS

0 0_,,0 o_.0 0 0,0, _.,.0_0

4 (Hy=Hy) (H=Hg) /T St (Gy-Hg) (Gy=Hg /T
_CAL__ CAL L CAL__ _CAL__ CAL L CAL__
DEG MOL MOC DEG™MOL DEG™MOL MGC DEGMOL
0.000 04000 04000 0000 04000 0000
7.949 793496 74940 44,928 3698.8 36,988
7.999 159049 74955 50.444 8498,0 424490
84264 238649 8.006 53,680 13618, 45,675
84271 2401.9 §.006 53,731 13718, 45,725
8,703 326498 84125 56,168 19217, 484044
9,184 4144,8 84290 584161 24936, 49,872
9.660 508647 84478 59.878 30840, 514400
10,107 607547 84680 6le401 36905, 524721
10,517 710646 8,883 624778  431lb, 534895
105887 817746 9.086 644039 49457, 544953
11.215 928245 Yel83 654203 559204 554920
11,5064 104619, 9472 £64286 62495, 564813
11,757 11582, Y652 674298 69175, 574646
11,978 12769, 9.623 684248 75953, 584425
12,171 13977, 9.984 69.143 82822, 59.159
124340 15203, 104135 69,988 89780, 59,853
12,488 16445, 10.278 704789 96818, 606511
12,617 177G0. 106612 71,550 103936, 61,139
12.731 18968, 104538 724275 111128, 61,738
12.831 20246, 10656 724966 1183904 624311
12.920 21534, 104767 T3ab26 1ZDTLY, 6le85Y
124999 22830, 104871 T4e259 133115, 63,368
13,070 24133, 104969 74,865 140571, 634896
13,132 25444, 11,062 75e448 148087, 644386
13,189 26760, 11,150 76.008 155660, 64,858
13,239 28081, 114232 764547 163287, 654315
13.285 29408, 11.311 77067 170967, 654757
13.326 30738 114385 77.570 178701, 664186
13,364 32072, 11,454 78,055 186482, 66,601
13,398 33410, 114521 78.525 194312, 67,004
134429 34752, 11.584 784979 2021865, 67,395
134457 360506, 114664 79.420 210106, 67.776
13,483 37443, 11.701 794848 218070, 684147
13,507 38793, 11.755 B0e263 226075 684508
13,529 40145, 11.807 804667 234123, 68.860
13,569 41499, 114857 814059 242207, 69,202
13,568 42855, 11.904 8le441 250332, 69,537
13,585 44213, 11.949 81.813 258495, 69,864
13.601 45572, 11.993 82.176 266697, 70.183
13,616 46933, 12,034 824529 2749304 704495
134630 482964 12.074 82.874 283200, 70+ 800
13,643 49660, 12.112 83,211 291505, 71.099
13,655 51024 124149 83,540 299843, 71.391
13,666 © 52390, 124184 83,862 308215, 71.678
13,677 53757, 124218 844176 316616, 71.958
13,687 551254 124250 84,483 325047, 724233
13.696 564954 12.282 844784 3335104 724502
13,705 -57865, 12,312 85,079 342005, 12,767
13,713 59236, 124341 854368 350529, 73027
13,721 60608, 124369 85,650 3590764 73,281
13,728 - 61980, 12,396 85,928 367659, 73,532
13,735 63353, 124422 86,200 376266, 73,778
13,741 64727, 12,447 86,466 384895, 744018
13,748 661024 12,472 864728 393555, 744256
134753 ° 67477, 12+496 864985 402240, 744489
13.759 66853, 124519 870238 410956, 744719
13,764 7020, 1245641 87.486 419691, T4,945
13,769 716054 124562 874729 428448, 75.166
13,774 79824 124583 874969 437236, 754385
13,778 74350, 12,603 88.204 446041, 754600
13,783 75738, 12.623 884436 454875, 75.813

I
53



T DEG K=273.15+T DEG C

1 GRAM MOLECULAR WT.=

TABLE 29

IDEAL GAS

1402709 GRAMS

MOLAR THERMODYNAMIC PROPERTIES FOR METHYLENE (CH

2

1 CAL=4.1840 JOULES

STANDARD THERMODYNAMIC CHANGES_ON_FORMATION FROM_THE_ELEMENIS

T
DEG K

298415

T
DEG K

0.00
100.00
200,00
298415
300,00
400,00
500,00
600,00
70000
800,00
900.00

1000.00
1100.00
1200400
1200.00
1400.00
1500400
1600,00
1700.00
1800,00
1900,00
2000.00
2100.00
2200.00
2300.00
2400,00
2500.00
2600.00
2700.00
2800,00
2900,00
3000.00
3100.00
3200.00
3300.00
3400400
3500.00
3600.00
3700.00
3800,.,00
3900.00
4000,00
4100400
4200.,00
4300400
4400.00
4500400
4600,00
4700400
4800400
4900400
5000.00
5100,00
5200400
5300.,0C
5400400
5500.00
5600.,00
5700400
5800400
5900.00
6000400

Q

- 1l.488

%
CAL
DEG™MOL

0.000
64956
7.040
7.492
7.504
8,167
8.799
94357
9,857

10.316

10,741

114152

11.488

11.809

12,097

12,355

12,584

12,788

12,970

13,131

13,275

13,404

134519

13,622

13,715

13,798

13,874

13,942

14,004

14,061

14,112

144155

14,203

14,262

144279

14,312

144343

144372

14,399

14,423

16,446

14,468

14,487

144506

144523

144540

144555

144569

14,583

14,596

14,608

164619

14,630

14,640

16,649

14,658

164667

144675

14,683

144690

16,697

14,704

Y] 0
AHT/T AST
CAL CAL
DEG MOL DEG MOL
31442698 104704

0_,0
(Hy=Hg)
CAL
MOL

0000
687497
1385.9
2095.9
2109.9
2892.9
3741,8
4649,.8
561047
6619.7
7673.6
876746
989845
11063,
12259,
13482,
14729,
15998.
17286.
18592,
19912.
21246,
22593,
23950
25317,
26693,
28077,
29468,
30864,
32268,
33676,
35090,
36508,
37931,
39357,
4Q787.
42219
43655,
45094,
46535,
47979,
49425,
50871
52321,
53773,
552246,
56681,
58137,
59595,
61054,
62514,
63976,
65438,
66902,
68366,
69832,
71297,
727644
74232
75701
77171
78641,

6_,0
(H3=Hg /T

CAL
DEG MOL

0000

6.880

60930

7.030

7.033

70232

7484

7750

84015

84275

84526

8e708

84999

9.220

9430

94630

9.820

94999
10.168
10.329
10,480
10.623
10759
10.886
114007
114122
11,231
11.334
11l.431
11,524
11.613
11.697
11,777
11.853
11e926
11.9%6
124063
12,126
12,187
124,246
12,302
12,356
12,408
12.457
124505
124551
12,596
12,638
124680
12,720
12,758
12,795
12,831
12.866
12,899
12,932
12.963
12,994
13,023
13,052
13,080
13,107

5k

0
Sy
CAL

DEG MOL

04000
354553
404386
43,269
43,4315
454564
474456
49.110
50+590
514936
534176
544329
550407
564420
74377
584283
594144
59,963
60e 744
614490
624204
62.888
634545
644170
644784
654369
654934
664480
67.007
674518
68,012
68,491
68,956
694408
69847
70e273
70.648
714092
71487
71,871
724246
724612
72.969
734319
734660
734994
744321
The642
T4.955
754262
754563
754859
764148
766432
764711
764985
774254
77.519
774779
784034
784285
784532

0
&Gy A6

91.8035 307.9107

0

0

% ~(g°-

(G1=Hy) (6y=Hy} /T
CAL, CAL__
MOLC DEG ™ MOL
04000 04000
2867.4 284674
669143 334456
108054 364240
10885, 36,282
15333, 384332
19986, 39,972
24816, 414360
29803, 424575
34929, 43,662
40185, 444650
4556¢, 454502
51049 464409
56641, 474201
62331, 47,947
68114, 48,653
73987, 494325
79943, 49,964
85979, 504576
92090, 51e161
98275, 514724
1045304 524265
110851, 524 786
117237, 534290
1236864 53,776
130192, H4 4247
136758, 544703
143380, 55,146
150053, 55,575
156781, 554993
163557, 564399
170381, 564794
177254, 574179
184173, 574554
191136, 574920
198143, Y84 277
205191, 58626
212278, L8966
219410, 594300
226571, 594625
233782, 59,944
241025, 604256
248303, 604562
255620, 604862
262966, 614155
270349, 61,443
27117765, 61,725
285217, 624004
2926954 624215
300205. 62,543
307746, 624805
315320, 63,064
322918, 634317
330546, 63,566
3382064, 63,812
345888, 64,053
353600, 64,4291
361343, 644525
369109 644756
376897, 644982
384711, 654205
392551, 654425




T DEG K=273,15+T DEG C

TABLE 30

MOLAR THERMODYNAMIC PROPERTIES FOR FORMALDEHYDE (CH,O)

2
IDEAL GAS
1 CAL=4,1840 JOULES

1 GRAM MOLECULAR WTe= 30,02649 GRAMS

STANDARD_THERMODYNAMIC CHANGES ON FORMATION FRUM_THt ELEMENTS

o

T acy and PO as? 29 aclsr

DEG K CAL__ KCAL CAL _ CAL _ KCAL Cﬁh
DEGMOL MOL DEG™MOL DEG™MOL -MOL DEG™MOC
298.15 ~ 4,006 ~24. ~93.912 -4.808 =26.265 -9045584

STANDARD _THERMODYNAMIC FUNCIIONS

T cg P-wd) w8y —6%-Hd -163-nd /T

DEG K CAL __ CAL = CAL__ _CAL__ CAL ~-CAL
DEG MOL MOL DEG MOL  DEG MOC FOL DEGTMOL
0400 0,000 0.000 0.000 04000 0.000 0.000
100,00 74949 794,96 7.950 43,477 3552,7 35,527
__200,00 8,007____ 15%0.9_ 12955 48,994 8207.8 41+Q39
298,15 8,461 23549 8,033 52,258 13186, 44,228
300,00 8e475 241049 84036 52,310 13282, 444274
400400 9,385 330048 84252 540866 18646, 464614
500.00 10.459 429248 BeldE 97074 24244, 484489
600,00 11523 5352.7 84958 59.076 30053, 504068
700,00 12,504 659447 94621 604928 36055, 514567
80000 13,379 7887,.,6 94862 624656 42235, Dée 794
900.G0 l4,148 926645 100256 644277 48583, 53.981
1000.00 14,816 10716, 10.716 654803 55086, 55,086
1100,00 15,354 12227, 11,116 67,243 61740, 564127
1200.,00 15,892 13792, 11,494 684605 68533, 574111
1300.00 16,321 15403, 11,849 69.8%4  T5458, 58,045
1400,00 16,692 17054, 124182 71,117 82510, 584936
1500.00 17,012 18740, 124493 724280 89681, 594787
160000  17.290 204564 124785 734387 96964, 604602
1700.,00  17.533 22197, 134057 Thehu2 104355, 614385
1800.00  17.745 23961, 134312 754451 111851, 624140
1900,00 17,921 25745, 134550 T6e415 115444, 624865
2000.00 18,094 27547, 13,773 77.339 127132, 634566
2100400  18.239 29364, 13.983 784226 134911, 644243
2200.00 18,368 31193, 144179 79.077 142776, 64,898
2300.00 18,482 33036, 144364 794896 150724 654522
2400,06 18,584 34890, 14,538 80,685 158754, 664147
2500.0C 18,676 36753, 144701 81,446 166862, 664745
2600.00  16.759 38625, 144856 82.180 175043, 674324
2700.00 18,833 40505, 154002 824889 163295, 67.887
2800,00 18,901 42391, 154140 83,576 191621, 68,436
2900.,00 18,962 44285, 15.271 844240 200011, 684969
3000.00 19.ul8 46184, 15,395 BheBB4 208485, £9, &89
3100.00  19.U69 48088, 154512 85,508 216986, 694996
3200.00 194115 49997, 154624 864115 2255704 704490
3300.00 19,158 51910. 15.730 864703 234208, 704972
3400.00 19,157 53828, 15.832 87.276 242909, 71,444
350000 19,234 55750, 154929 87.833 251664, 71,904
3600,00 19,267 57675, 164021 88,375 260473, 724354
3700.00  19.298 59604, 16,109 884904 269339, 72,794
3800,00 19,326 61535, 16,193 89,419 278255, 73,225
3900.,00 19,353 63669, 16.274 89,921 287221, 7346406
4000.00 19,378 65406, 164351 904410 296236, 744059
4100.00  19.400 67345, 164426 904889 305302. T4e464
4200400 19,422 69286, 16,497 914357 3ls44le, 744861
4300,00 19,442 71228, 164565 Y1le814 323574, 754250
4400,00 19,461 73173, 164630 92.262 332781. 754632
4500,00 19,478 751200 16.693 92,699 342027, 764006
4600.00 19,495 77069, 16,754 93,127 351317, 764273
4700.00  19.510 79019, 164813 934547 360653, 764735
4800.00 19,525 80971, 164869 93.958 370029, 77.089
4900.00 19,538 82925, 16,923 944361 379445, 17,438
5000.00 19,551 84879, 16.976 94,755 388898, 77.780
5100.00 19.563 86835, 174026 95,143 398396, 78,117
5200400 194575 88792, 17.075 954523 407929, 784448
5300400 19,586 90749, 17,123 95,896 417500 78,774
540000 194596 92708, 17.168 964262 427107, 794094
550000 19.606 94668 17.212 966622 436754, 794410
5600.00 19.615 96630, 174255 964975 446431, 79,720
5700400 19,624 98592, 174297 974322 456144, 804025
5800400 19.632 100554, 17.337 97.664 465898, 80.327
590000 19.640 102518, 17.376 974999 475677, 804623
6000,00 19,647 104483, 17,616 984329 485492, 804915
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TABLE 31
MOLAR THERMODYNAMIC PROPERTIES FOR METHYL (CHj) '
IDEAL GAS

T DEG K=273415+T DEG C 1 CAL=441840 JOULES

1 GRAM MOLECULAR WTe= 15.03506 GRAMS .

STANDARD _THERMODYNAMIC CHANGES ON_FORMATION FROM_THE_ELEMENTIS

T acl aHY aHd/T asy 869 a6y/1
EG K ==SAL__ KCAL L CAL__ L_CAL__ KCAL __CAL__
DEG DEG MOL MOL DEG MOL DEG MOL MOL DEG ™ MOL
298,15 -2.3988 34,0 114,036  =2,033 33,2 11143528

STANDARD _THERMODYNAMIC FUNCTIONS .

0 0_,0 0_,,0 0 i c0..0, (0.0

T < (HI=Hy) (H7=HA) /T St (G7=Hy) (Gy=Hy) /T
DEG K x=SAL.__ CAL __CAL__ _CAL__ CAL __CAL__
DEG MOL MOL DEGMOLU  DEG MOL MOL DEG MOL

0.00 0000 0.000 0.000 04000 0000 04000 '
100400 7.951 794,96 7.950 374233 292844 294284
200400 8,142 159549 7.980 424779 6959.9 344799
298415 8,773 242249 84126 464135 113324 384007
300.00 8,788 2438,9 84130 46,4189 11418, 384059
400,00 9.649 3360.8 8,402 48,4836 16173, 404433
500,00 10,594 4373,8 8,748 514092 21172, 424345
600,00 11,468 5478,7 94131 53,104 26384, 43,973
700,00 12,358 667247 9.532 544942 31787, 454410
800,00 13,156 7948,6 9.936 56,645 37368, 464709
900400 13,883 930145 104335 584237 43112, 474902
1000,00 144534 10722, 104722 594734 49012, 494012
1100,00 15,109 12205 11.096 614147 55056, 504051

1200.00 15,615 13742, 11.452 62.484 61238, 514032 .
1300,00 16,056 153¢6, 11.789 634752 67551, 514962
1400.00 164442 16952, 124109 644956 73986, 524847
1500.,00 16,778 18613, 124409 664103 80541, 534694
1600,00 17.072 20306, 12,691 67.195 87205, 564503
1700.00 17.330 22027. 12,957 684238 93977, 55,281
1800.00 17.556 23771. 13,206 69.235 100851, 564029
1900.,00 17,755 25537, 13,440 70.189 107823, 564 749
2000,00 17.931 27322, 13,661 71,104 114887, 574444
2100,00G 18,087 29123, 13,868 71,983 122043, 584116
2200400 18,226 30938, 144063 72.6828 129284, 584765
2306.00 18.350 32767, 14,247 73,641 136606, 594395
2400,00 18,461 34608, 144420 744424 144010, 604004

2500400 18.561 36459, 144584 754180 151491, 60597 l
2600.,00 18,651 38320, 144738 754910 159046, 61,172
2700400 18.732 40189, 16,885 764615 166672, 614730
2800,00 184,806 42066, 154024 774298 174369, 624275
2900,00 18,873 43950, 154155 77.959 182132, 62,804
3000,00 18.933 45840, 15.280 784600 189960, 634320
3100,00 18,989 INEEY 15,399 79,222 197852, 63,823
3200.00 194040 49638, 15,512 79.825 205803, 644313
3300,00 19,087 51544, 154620 80s412 2138154 664,792
3400,00 194130 53455, 15,722 80.982 221883, 654260
3500400 19.169 55370, 15.820 814537 230009 65,717
3600.00 19.206 57289, 15,914 B2.078 ¢3819i. 664164
3700.00 19,240 59211, 164003 82,605 246427, 664602
3800400 19,271 61137« 164089 834118 254711l. 674029
3900400 194300 63066, 164171 83,619 263048, 67+ 448
400U. 00 19,327 64997, 164249 844108 271434, 674859
4100,00 19.353 66931, 164325 B4e586 279871, 684261
4200,00 19.376 68868, 164397 85,053 288354, 684656
4300, 00 19.378 708064 16,467 85,509 296881, 694042
4400,00 19,419 72746, 16,533 85,955 305454, 69,421
4500400 19,438 74689, 16.598 864392 314073, 694794
4600400 19.456 76634, 164660 864819 322732, 704159
4700,00 19.473 78581, 16.719 874238 331436, 704518
4800.,00 19.489 80529, 16,777 87.648 340180, 704871
4900.,00 194504 82479, 164832 884050 348964, 71e217
5000400 19,518 84430, 16,886 88.444 357788, 714558
5100.00 19,532 656383, 16,936 884831 366653, 71.893
5200400 19,544 88336, 16.988 89,210 375554, 726222
£300,00 194556 90291, 17.036 894583 384496, 724546
5400,00 19,568 92247, 17.083 89,948 393469, 72.865
5500,0C 19.578 94204, 17.128 904306 402481, 73,178
5600.00 19.598 96163, 17.172 904659 411530, 73,487

5700400 19,598 98122 17.214 91,006 420615, 73,792 .
5800,00 19,607 100082, 174256 914347 429733, 744092
590V,.00 19,016 104044, 174296 Gl.682 43888¢, 744387
6000400 19.624 104006, 174334 92.012 448069 T4e678




TABLE 32

MOLAR THERMODYNAMIC PROPERTIES FOR METHANE (CHA)

T DEG K=273,15+T DEG C

T
DEG K

0.00

--100400 __

200,00

298,15

300,00

400400

500.00

600,00

700,00

800,00

900,00
1000.00
1100.00
1200.,00
1300.,00
1400.00
1500,00
1600.00
1700.00
1800,00
1900.00
2000.00
2100.00
2200.00
2300.00
2400,00
2500.,00
2600.,00
2700.00
2800.,00
2900.00
3000.00
3100.00
3200.00
3300.00
3400.00
3500.00
3600.00
3700.00
3800.00
3900,00
4000.00
4100,00
4200.,00
4300.00
4400,00
4500,00
4600.00
4700,00
4800.00
4900,00
5000,00
5100.00
5200,00
5300,00
5400.00
5500.00
5600400
5700.00
5800.00
5900.00
6000.00

1 GRAM MOLECULAR WT.z 16404303 GRAMS

IDEAL GAS

1 CAL=4,1840 JOULES

aclsr
CAL
DEG ™ MOL

~40,6840

0

-(63-HJ1 /T

CAL
DEG ™ MOLC

0.000
_-21.722
33,265
364451
364501
38,845
404739
424372
43,834
454179
4bet34
474618
48e 741
49,815
504844
1,833
52,767
53,7086
544597
554459
564295
574105
574852
584 657
594400
604125
604829
614517
62,187
62.841
63,480
64102
640712
654307
654891
664 461
67.019
674567
684102
6B.627
69,143
694648
70144
704631
Tle10Q8
716578
72.039
724492
720938
736377
73.807
T44231
T4e 648
754060
754 464
754862
764255
764641
774022
174 397
774767

RD_THERMODYNAMIC CHANGES ON_FORMATION FRUM_THE _ELEMENIS
1]
acd ang arlit as? acf
CAL KCAL CAL CAL __ KCAL
DEGMOL MOL DEG MOL DEG MOL MOL
- 7,304 -17.88 =59,9969 =19,283 -12,13
STANDARD_THE RMODYNAMIC FUNCTIONS
s H3=Hgy Qi sY 6%y
CAL__ CAL _ CAL CAL __ Cég
DEG MOL MOL DEG MOL DEG MOL MOL
04000 04000 0,000 04000 0,000
70949 794,96 7,950 35,704 271545
8,001 1550.9 7,955 41,220 6653,1
8.518 2395.9 8,036 44,488 10868,
84535 2411.9 84040 44,541 10950,
9,680 3318,8 80297 47,142 15538,
11.075 4355,8 8,712 49,451 20369,
12,482 5533,7 94223 51e594 25423,
13,812 6849,7 34785 53,619 30684,
15,040 829246 10,366 55,545 36144,
164156 9853,5 10,948 57.382  41790.
174159 11520, 114520 59,138 47618,
18,051 13282, 12,075 60,816 53615,
16,841 15127, 12,606 62,421 59778,
194537 17047, 13,113 63,957 66097,
204149 19032, 13,554 65,428 72567,
20,687 21074, 14,049 664837 79181,
21.160 23167, 144479 68,188 85933,
21.578 25305, 14,885 69,483 92816,
21,946 27481, 154267 70.726 99827,
224272 29693, 15.628 71.922 106960,
22,561 31934, 154967 73.07¢ 114210,
224819 34203, 164287 T4ol79 121573,
23,049 36497, 16590 75246 129045,
234255 38812, 164875 764275 136621,
23,440 41147, 174145 77.269 144299,
23,607 43500, 174400 784229 152073,
23,757 45868, 17,641 79.158 159643,
23.893 48251, 17,871 80,058 167906,
24,017 50646, 18,088 804929 175955,
24.130 53053, 18,294 8l.774 184091,
244,232 55472 18,491 824593 152306
24,326 57900, 18,677 834390 200608,
244412 60337, 18,855 84,163 208984,
26,492 62782, 194025 84,916 217440,
244564 65235, 19.187 85,648 225967,
24,632 67695, 194341 864361 234568,
24,694 70160, 19,489 87.056 243240,
24,751 72633, 19.631 87,733 251977,
244805 75111, 19.766 884394 260784,
24,854 77594, 19.896 89,039 269656,
24,900 80082, 20.020 89.669 278592,
24,943 82574, 204140 90,283 287588,
24,983 85070, 204255 904885 296649,
25,021 87571, 20365 91,473 305765,
25,056 90074, 204471 92,049 314943,
25.089 92581, 204574 924612 324174,
25,120 95092, 204672 93,164 333464,
254149 97605, 20,767 93,705 342810,
25.176 100121, 204859 944235 352208,
25,202 102640, 204947 94,754 361656,
25.226 105162, 214032 95,263 371154,
25,249 107686, 214115 95,763 380707,
25.271 110211, 214195 9642546 390310,
25,291 112739, 214272 964735 359957,
25,310 115269, 214346 97,208 409655,
254329 117801, 214418 97.673 419401,
25,346 120335, 21488 984129 429188,
254363 122871, 21,556 984578 439024,
25,378 125408, 21.622 99,019 448903,
25.393 127947, 21.686 99,453 458826,
25,408 130486, 21,748 99,880 468794,

78.132



TABLE 33
MOLAR THERMODYNAMIC PROPERTIES FOR CYANQ (CN)
1DEAL GAS
T DEG K=273415+T DEG C 1 CAL=441840 JOULES

GRAM MOLECULAR WTe= 26401785 GRAMS

[¢) o] 0 [¢] 0 Q
T ACp AHT AHT/T AST 2GT AGT/T

CAL KCAL CAL__ CAL__ KCAL CAL
DEG K pEg mMOL “RoC SEG MOL DEG MOL MOL BEG ROL
298.15 let51 109, 3654586 244161 101,791 341.4086

[} 0 .0 0 .0 Q w1940 0,0
T o (H=Hg) (H{=Hg) /T St {Gy=Hgy) (Gg=Hg ) /T
DEG K _CAL__ CAL __CAL__ LCAL__ CAL __CAL__
DEG MOL MOL DEG MOL  DEG MOL MOL DEG™MOL
0.00 0,000 04000 C+000 04000 04000 04000
100,00 64956 693,97 64940 40.802 338642 33,862
200.00 6,957 1389.9 64950 454624 7734,8 38,674
298,15 6,969 207249 6,953 48,404 12359, 41,452
300400 6,969 208549 64953 484447 12448, 414494
400,00 7.029 278449 6,962 504457 17398, 43,495
500,00 74155 349348 6.988 524038 22525, 45,051
600,00 74326 421748 74030 534,357 27797, 464328
700,00 7.510 4959.8 7.085 544500 33190, 474415
800.00 7.689 571947 74150 554515 38692, 484366
900,00 7.852 649647 T.219 564430  44290. 49,212
1000,00 7.996 728846 74289 574265 499774 49,977
1100.00 8,123 809446 74359 584033 55742, 504674
1200,00 84236 891246 Teu27 584745 615824 51,318
1300,00 84337 974145 74493 69,408 67489, 514915
1400.00 8o432 105804 74557 60,030 13462, 524473
1500400 84522 11427, 7.618 604615 79495, 524997
1600400 84612 12284, 7.678 6le167 85583, 53,489
1700400 84702 13150 74735 616692 917264 53,956
1800400 8.794 14025, 74792 624192 97920, 544400
1900400 8.890 14909 7.847 624670 104163, 544823
20004060 84989 15803, 74902 634129 110454, 55,227
2100400 9.091 16707, 7.956 634570 116789 554614
2200.00 94196 17621, 8.010 63,995 123167, 55,985
2300,00 94302 185464 B.064 644406 129587, 564342
2400,00 9,411 19482, 8.118 644804 1360474 564686
2500400 94520 20428, 8.171 654191 142549, 57.020
2600400 94628 21386, 84225 654566 149085, 574340
2700,00 9.735 22354, 8,279 654932 155662, 574652
2800400 9.840 23332, 84333 664288 1622744 574955
2900,00 94942 24322, 8.387 664635 1689194 584248
3000.00 10.039 25321 84440 664973 175597 584532
3100, 0U 10,134 263494 Bet93 674304 1823104 584811
3200400 104224 27348, 84546 674627 189058, 59,080
330040 104399 28374, 8.598 67943 195837, 59,345
3400,00 104389 29409, 84650 684252 202647, 594602
3500400 10,463 30451 8700 6849555 2094904 594854
3600,00 104533 31501, 8,750 684850 216357 60.099
3750,00 10,597 32558, 84800 690140 223258, 604340
3800400 104656 33621, 8.848 694423 2301844 604575
3900,00 10,709 34689, 84895 659.701 237143, 604806
4000, 00 10,758 35762, 84941 694973 244128, 614032
4100400 10.801 36841, 8.986 700238 251137, 614253
4200400 10,840 37923, 94029 T0e499 258175 61470
4300, 00 10.875 39009, 5072 70e754 265235, 61.683
4400400 164905 40098 9,113 71.004 272322, 6le891L
4500400 16,932 411904 94153 71e250 2794374 624097
4600400 10.955 42284, 94192 71.490 286572, 624298
4700400 10,974 43381, 94230 71e726 293733, 624496
4800,00 10,991 44479, 9,266 714957 300917, 624691
4900, 00 11,006 45579, 94302 724184 308125, 624883
5000, 0C 11.015 46680 94336 724407 315357 63,071
5100400 11,023 47782, 94369 724625 322608, 634256
5200, 00 114030 488854 9e401 724839 329880, 634438
5300400 11.034 49988, 94432 734049 337174 634618
5400460 11,037 51091, 9e461 734256 344493, 634795
5500400 114038 52195, 94490 T3e458 331820, 6354968
£600. 00 11,038 532994 54518 73,657 359182, 644140
5700,00 11,036 54402, Gablts 734852 266556, 644308
5800, 00 11.034 55506« 54570 744044 373951, bhotT4
5900,00 11,530 56609, 9,595 744233 381367, 644639
6000400 11,026 577124 94619 Tuet18 388798, 64,800
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TABLE 34
MOLAR THERMODYNAMIC PROPERTIES FOR CARBON MONOXIDE (CO)
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=4,1840 JOULES
1 GRAM MOLECULAR WT,.= 28401055 GRAMS

STANDARD THERMODYNAMIC CHANGES ON FORMATION FROM.THE ELEMENTS.

- A0 Al Aul,/r A0 -0 L0
A s T ol de

AL K¢ _ AL cAL kAL ca
DES K peglhor ot oecthor  beShor WOL  oEE Ror
298,15 10417 ~26.416  -88,5992 21,352 =32,781 -109.9474

STANDARD_THERMODYNAMIC_FUNCTIONS

T [ (H9-H) V2 B -(63=H3) ~(63-H31 /1

DEG K _CAL__ CAL ~SAL__ CAL CAL ~LCAL
BEG MOL Mo DEG MOL  DEG MOL MOL DEG ROL
——--000 ___ 0,000 _ ___ 02000 ____ 0000 _____ 00000 _ ___ 04000 ____0.000
160200 74152 579297 6:800 T39.515  TT327145 52e715
200,00  7.011 1387.9 64940  4h.624  T496.8 37.484
298.15  6.965 207249 6.953  47.212 12003, 40,258
300,00  6.965 2085.9 64953  47.255 12090 40.302
400.00  7.013 27839 64960  49.263  16921. 42,303
500.00  7.121 3489.8 6.980  50.838 21929, 43,859
600,00  7.276 420918 7.016  52.149 27080, 45,133
700,00  7.450 4945.8 7,065  53.284 32353, 46,219
800.00  7.624 5699.7 70125 544290 377334 47,166
900.00  7.786 846947 70189 55.197 43208, 48,009
1000.00  7.931 725516 7.256 564025 48770, 48.770
1100.00  8.057 §055.6 74323 564787 54410, 494 464
1200.00  6.168 886646 70385 57.493 601254 5041064
1300.00  8.263 268845 70453 58,151 65908, 50.656
1400.00  8.346 10518, 70513 58.766 71754, 51.253
1500.00  8.417 11357, 7572 59.345 776604 51,773
1600.00  8.480 12202, 7,626  59.890 83622, 521264
1700.00  8.535 13052, 70678 604406 89638, 52.728
1800.00  B.583 13908, 7.727 604895 95703, 53,168
1900.00  8.626 14769, 7.773  61.360 101815, 53,587
2000.00  8.664 15633 7817 61.804 107975, 531987
2100.00  8.698 16507, 70858  62.227 114174, 544369
2200.00  8.728 17373, 10897 624632 120417, S4e 735
2300400 8.756 18247, Te934 634021 126701, 55,087
2400,00  8.781 19124, 7.968  63.394 1330214 55,425
2500.00  8.804 200034 8.001 63,753 139379, 55,752
2600.00  6.825 20885, 8033 644099 145772 564066
2700.00  6.844 21768, 54062 64e432 152198, 564370
2800.00  8.863 22654, 3.091  64.754 158657, 56.663
2900.00  8.879 23541, 8.118  65.066 165150, 564 945
3000.00  8.895  c&hooy 82143 65.387 171471, 570224
3100,00  8.910 25320, 8,168  65.659 178227 57.491
3200.00 8,924 262114 84191  65.942 184803, 57. 751
3300.00  8.937  27104. 84213 664217 191411 58,003
3400.00  8.949 27999, 8.235  66.484 198046, 58,249
3500.00  8.961 28894, 8.255 664743 206706 58487
3600,00  8.973 29791, 82275 662996 211394, 581721
3700.00 8,984 50688, 84294  67.242 2181064 581947
3800.00 8,996 31587, 6.312  67.482 224843, 59. 169
3900.00  9.004 32487, 8.330  67.715 231600, 59.385
4000.00  9.014  33387. 8.347 67,943 233383, 59, 596
4100,00  9.024 34289, 84363  68.166 245190, 59.802
4200,00  9.033 35192, 82379  68.384 252019 604004
4300400  9.042  36096. 8.394  68.596 258865, 60.201
4400,00  9.051  37001. 8.409 68,804 265735, 604394
4500,00  9.059 37906+ B.426  69.008 272628, 60.584
4600.00  9.068 38812, 8.437  69.207 279538, 60.769
4700.00  9.076 39720+ 8.451 69,402 286467, 604950
4800.00  9.084 406264 o464  69.593 2934 L6 61,1268
4900.00  9.092 415364 8.477 694781 300389 61.304
5000.00  9.100 42446, 8.489  69.964 3075724 61.474
5100,00  9.107 43356, 8.501 70,144 314381, 61,643
5200,00 9,115 44267, 8.513 70,321 3214054 61,809
5300.00  9.123 45179, 8.524 70,494 328462, 61.970
5400.00  9.130 460924 8.535 704665 3355024 62,130
5500.00  $.138 47005, 8.546 704832 362574y 624286
5600.00  9.145 479204 8.557  70.997 349666, 624 440
5700.00  9.153 48834, 8.567 714159 356775, 624592
5800.00  9.160 497504 8.578  71.318 363897, 624741
5900.00  9.167 506654 8.587  71.475 371060, 622 888
6000.00  9.175 51583 8.597  71.629 378193, 634032
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TABLE 35
MOLAR THERMODYNAMIC PROLERTIES FOR CARBON DIOXIDE (COZ)
IDEAL GAS
T DEG K=273,15+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WTe= 44000995 GRAMS

0 0 0 0 0 0
T ac? aH? N as? 269 NS
£6 Kk RCAL_ KCAL . ChL__ _ CAL__ KCAL  _ CAL _
c 5EG MOL MOL  DEG MOL  DEG MGL MOL  DEG MoL
298415 0,1840 ~94,051 ~315.4470° 0,708 ~94,258 =3164 1413
STANDARD_THERMODYNAMIC FUNCTIONS

T e 9=k rd-wdist 8% —i6%-ndy -e9-ndist

kG K < CAL__ caL _cAL__ AL CAL AL _
BEG MOL MoL BEC MOL DEG MOL  MoL BEG MOL

0.00 04000 0.000 0+000 04000 0.000 04000
~.100.00 ___6,981 _____ 694497 _ ____ 6950 42,756 ___358Q46____ __ 350806
200400 ~TT7. 734 142145 7e1107 T TR7.767 T TB13144 400657
298115  6.874 223729 7.506 51,069 12988, 43,564
300.00  8.896 2253.9 7.513  51.124  13083. 43,611
400.00  9.877 3195.8 7.990  53.827  18335. 45.838
500,00 10.665 4224.8 84450 564119 23835, 47.670
600.00 11.309 53247 82875 584123 29549, 494249
700,00  11.845 64827 9.261  59.907 35452, 50646
800.00  12.292 769046 9.613  61.519  41525. 51.906
900.00  12.666 8939.6 9.933  62.989 477504 53.056
1000.00 12,979 10221. 10.221 644341 54119, 544119
1100.00  13.242 11532, 10,484 654591 606174 55.106
1260.00  13.465 12869, 10.724 664753 672344 564029
1300.00  153.655 14225, 10.942  67.838 73965, 564896
1400.00  13.814 15599, 11.142  68.856  80800. 57,714
1500.00  13.952 16987, 11.325  69.814 87734, 58.489
1600.60  14.073  18389. 112453 704718  94761. 59,226
1700200  14.176  19801. 112648  71.575 1018764 59,927
1800.00  14.268  21223. 11.791  72.388 109074. 604597
1900.00 14,351 22655, 11.923  73.161 116352, 61,238
2000.00  14.423 24093, 12.047  73.899 123705. 61.853
2100.00 14,488  25539. 12161 74.605 131131, 624443
2200,00  14.566 26991, 12.269  75.280 138625, 63,012
2300.00  14.599  28448. 12369  75.928 1461864 63.559
2600.00  14.647 29910, 12.463 764550 153810, 644088
2500.00  14.691 31377, 120551 77.1a9 161495, 64s598
2600.00  1u.733 32849, 12.634 17,726 169239, 65,092
2700.00  14.770 34324, 12.713  78.283 177040. 654570
2860.06  14.806  35803. 12.787  78.821 184895, 664034
2500400  14.84C  37285. 12.857  79.341 192803, 66,484
3000.00  14.872  38771. 12.924  79.844 200763, 662921
3100.00  14.901 40259, 12.987  80.333 208772. 674346
3200.00  14.929 41751, 13.047  80.806 216825, 67759
3300,00  14.955 43245, 13,105  Bl.266 224932, 68,161
3600.00  14.981 44742, 13.155  81.713 233081, 68.553
3500.00 15,005  46241. 13,212 82.147 241274, 68,936
3600.00 15,029 47743, 13.262  82.570 2495104 69.308
3700400  15.052 49247, 13.310  82.982 257788. 69,672
3800.00  15.074 50753, 13.356  83.384 266107. 70.026
3500.00 15.096 52262+ 132460  B83.776 274465, 701376
4000.00  15.118  53773. 13.443  B4.159 282861, 704715
4100.00 15412 55285, 13.4856  B4.532 291296, 71.048
4200.00 15.158  56800. 13.524  B4.B9T 299768. 71.373
4300.00 15,178  58317. 13.562  85.254 308275. 71.692
4400.00  15.196  59836. 13.595  85.603 316818. 72.004
4500.00  15.215  61356. 13.635  85.945 325396, 720310
4600.00  15.233 62879, 13.669  B64279 334007. 72,610
4700.00  15.253  64403. 13.703  86.607 342651, 72.905
4800.00 15.271 65929. 13.735  86.929 351328, 73.193
4900200  15.285 67457, 13.767  87.244 360037, 730477
5000400 5.305  68987. 13.797  87.553 368777, 734755
51C0.UC  15.326 705194 13.627  87.656 377547+ 74,029
5200400 15,348  72052. 13.856  B8.154 386348, 140298
5300.00 15.370 73588, 13.685  88.446 395178, 74,562
5400.00  15.392 75126, 13.912 884734 4045037, 74,822
550,00 15.414 76667, 13,935 89.017 412924, 75,077
5600.0C  15.436  78209. 13.966  89.294 4218404 75.329
5760400 15.458 79754 13.992  89.568 430783, 75,576
5800.00 15,480  81301. 14.017  B9.837 439753, 75.820
5500496 15.502  82850. 14.042 904102 4487504 764059
5000.C0  15.524  84401. 160067 90.362 457775 164296
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MOLAR THERMODYNAMIC PROPERTIES FOR CARBON OXYSULFIDE

T DEG K=273415+T DEG C

GRAM MOLECULAR WT.= 6007455 GRAMS

TABLE 36

iDEAL GAS

(COS)

1 CAL=4.1840 JOULES

STANDARD THERMODYNAMIC FUNCTIONS

0
AHL/T

CAL
DEG HOL

=113.901

0
AST

CAL
DEG MO

23,188

0 0
T &y AHp
CAL KCAL
DEG K BEG MOL “MoC
298415 1.007 =33.96
0 0_,.0
T CP (HT H0
CAL CAL
DEG K pEG WoC MOL
CeQ0 0.000 0400
100.00 74077 696,97
__200,00 8,478_____1466,9
298,415 9,918 237249
300,00 94940 239049
400400 10.958 3438.8
500.00 11,687 4573.8
600.00 12,248 57707
700,00 12.699 7019.6
800400 13,067 830846
900,00 13.369 963045
1000.00 13,620 10980.
1100.00 13.828 12353,
1200,00 14,004 13745,
1300,00 14,182 15153,
1400,00 14,279 16575,
1500,00 14,389 18008,
1606.00 14,484 19452,
1700.00C 154,568 20905,
1800.00 14,642 22366,
1900.00 14,709 23833.
2000.00 14,769 253074
2100.00 14,823 26787,
2200.00 14,873 28272,
2300,00 14,919 29762,
2400,00 14,961 31255.
2500400 15,001 32753.
2600.00 15,037 34255,
2700.00 15,072 35761,
2800.00 15.105 37270,
2900.00 15,136 38782
3000.,00 15,166 402974
3100400 154195 418154
3200.00 15,222 43336,
3300.00 154249 44860,
3400,00 15,274 46386,
3500.00 15,299 47915,
2600.C0 15,323 49446,
3700.00 15,346 50979.
3800400 15,369 52514,
329004.00 15,391 54052,
4000,00 15,413 55593,
4100400 15,435 57135
4200400 15,456 58680,
4300400 154476 60227,
4400400 154497 61775,
4500,00 15,517 63326,
4600,00 15,536 64879,
4700400 15,556 66434,
4800,00 15,575 67990
4900400 15,594 69549,
500000 15,613 71108,
5100,00 15.632 72671
5200400 15,650 74235,
5300.00 15,669 75801,
5400.,00 15,687 77369
5500400 15,705 78938,
5600400 15.723 80510
5700.00 15,741 82083,
5800.00 15.759 83658,
5900.00 15,776 85235,
6000,00 15,794 86814,

0
a6y
KCAL
MOT

=40447

0
AGT/T
CAL
DEG™NOC

~13547363

0_,0 0 e 0, _,e0_.0

) (H=HQ)/T St (GT-Hg) (Gy-HyI/T
~oCAL__ CAL__ CAL —LSAL
DEGMOL  DEG MOL MOC DE%‘MUL

0 04000 0.000 0.000 04000
64970 464385 3941,5 39,415

______ 7,335 51,662 8865,6 44,328
7.959 55,320 14121, 47,362
74970 55,381 14223, 47,412
84597 584387 19916, 49,790
9.148 604917 25885, 51.769
9.618 634099 32089, 534481
104028 654022 38496, 544994
104386 664743 450864 564357
104701 684300 51839, 574599
10,980 694722 58741, 58,741
11.230 71.030 65780, 59.800
11,654 724241 72944, 604787
11.656 73.368 80226, 61,712
11,839 Tua421 87615, 62,582
124005 75410 95107, 634405
12,158 764342 102695, 64,185
12,297 77.223 110374, 644926
124425 78.058 118139, 65,633
124544 78e851 125984, 664307
124653 79607 133907, 664954
12,756 80329 141904, 674573
12,851 81.020 149972, 684169
12,940 81,682 158107, 68,742
13,023 82.318 166307, 69,295
13,101 82,930 174571, 69,829
13,175 83,519 182894, 704344
13,265 84,087 191273, 70,842
13,311 84.636 199710, 71.325
13,373 85,166 208199, 71e793
150432 85.680 216742, 72,247
13,489 86,178 225336, 724689
13.542 86,661 233978, 73.118
13.594 87.130 242668, 73,536
13,643 87.585 251402, 73,942
13.690 88.028 260182, 744338
13,735 884460 26%9009. 744725
13,778 88,880 277875, 75,101
13,820 89,289 28678¢, 754469
13,860 89.689 295733, 754829
13.898 90078 304721, 764180
13,935 904459 313749, 764524
13,971 90.831 322812, 76.860
144006 91,195 331913, 77.189
1644040 914551 341051, 77512
14,072 91,900 350226, 77.828
14,104 92,241 3596432, 784137
14,135 924575 368671, T8s441
14.164 924903 377946, 784739
144194 93,224 387251, 79,031
14,222 93,540 396593, 79,319
1644249 93,849 405960, 79.600
14,276 944153 415362, 794877
144302 94,451 424791, 80,149
14,328 944744 434250, 80.417
144352 95,032 443739, 804680
144377 954315 453255, 80,938
14,401 95,594 462804, 8le 194
144424 95,868 472378, 81a 444
14,447 964137 481975, 81le691
14,469 964402 491599, 81.933
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TABLE 37
MOLAR THERMODYNAMIC PROPERTIES FOR CARBON PHOSPHIDE (CP}
IDEAL GAS
T DEG K=273415+T DEG C 1 CAL=441840 JOULES
GRAM MOLECULAR WTe= 42098495 GRAMS

0 0 0 0 0 0
T acd I NG ssd a6d N2
6 K —SAL__ KCAL  _CAL . CAL__ KCAL AL _
° BEG MOL MOL DEC ™MOL  DEG MOL MOL DEG MOL
298,15 0,047 111.7 374.6418 44,849 98,322 329,7719

0 0_,0 0_,.0 9] _.-0_.0 ~:¢0_0

T Cp (HT-HO) (HT HO)IT ST (GT Ho) (GT Ho)/T

DEG K ~eSAL AL _CAL___CAL__ CAL _GAL__
DEG MOL MOL DEG MOL DEG MOL MOL PEG MOL

0.00 0.000 04000 04000 0000 0000 0000
100,00 64957 694,97 64950 44,4021 3707.1 37.071
200,00 £.981 139049 64955 486846 837842 41,891
298415 Tela9 2082.9 64986 514658 13319, 444672
300.00 7.154 209949 ©e986 51e70¢ 13415, 44,716
400600 Tebtb 282549 7065 534799 18694, 464735
500,00 TeT41 3584,8 7.170 554493 24162, 484324
600,00 7.989 4371.8 7.286 564927 29785, 49,641
700,00 84184 5180,.7 T.401 58e¢174 35541, 506773
800,00 84335 6007.7 7.510 596277 41414, 514767
900,00 8,452 6846,.7 7.607 604266 47393, 524659
1003.00 8,545 769646 T.697 61e161 53464, 53,464
1100.,00 B.619 8555,6 T7.778 61979 59621, 54,201
1200.00 84679 942045 7+850 62.732 65858, 54,881
13C0.00 R.728 10290. 7916 634429 72167, 55.513
1400.00 8,770 1lleb. 7975 644077 78542, 564101
1500.00 84805 12064, 8.030 64,4683 84980, Dbe 653
1600.00 8.835 12926, 8.079 654253 91478, 57«174
1700.00 8.861 13811. B.124 A5 4789 98029, 57664
1800400 8,884 14698, 84166 664296 104634, 56.130
1900.90 84905 15587, 84204 66777 111288, 584573
2000,00 84923 16479, B.240 674234 117988, 584994
2100,00C 8,940 17372, Be272 67,670 124734, 59,397
2200,00 8,955 18267, 84303 68,086 131521, 59,782
2300,00 84969 19163, 84332 68,485 138351, 60.153
2400,00 84982 20061, 84359 684867 145219, 60508
2500400 84594 20959, 8.384 694234 152125, 604850
2600,00 9.005 21859, 8e407 694587 159066 614179
2700400 9.C16 22760, 8.430 694927 166042, H1e497
2800.,00 9.026 23663, Beu5S1 706254 173050. 61,803
2900.00 9.036 24566, 8471 70e571 180091, 62.101
3000.00 94045 25470, 8.490 70877 187163, 624388
3100.00 9.054 26375, 8.508 Tlel74 194266, 62.666
3200.00 SeU63 27281, 8.525 Tle461 201396, 62.936
3300,00 9.071 28187, 8.541 71740 208557. 634199
3400.00 9,079 29095, 84557 724011 215744, 634454
3500,.,00 9.087 30002, Ba572 72275 222961, 63,703
3600,00 94095 30911, B.587 724531 230201 6349¢5
3700,00 9,102 31821 8.600 72780 237466, 644180
3800.00 9e11C 32732, Beb614 73023 244756, 64,410
3900.00 Je117 33643, B.626 734260 25207¢ 044634
4000.00 9124 34555, 8.639 T3e491 259410, 6044853
4100400 9.131 35468, 8.651 73716 266769 65066
4200.00 94137 36381, 84662 734936 274151, 65,274
4300.,00 F.lb4 37295, 8.673 T44151 281555, HY 4478
4400,00 94151 38210, B8.684 744361 288980, 654,677
4500,00 9.157 39125. 8,694 744567 296428, 65,873
4600.,00 S.164 40041, 8,705 T44768 303893, 664,064
4700.00 9.170 40958, B.714 744966 311383, 664252
4800.,00 9.176 41875, G724 754159 318889, 654435
4900.00 9.182 42793, 8.733 754348 326413, 66615
5000400 9.189 43712 8,742 754534 333959, 664 792
5100.00 94195 44631, 84751 75716 5341522, 664965
5200.,00 G.201 45551, 84760 754894  349099. 67+134
5300.00 94207 46471, 8,768 764069 356696, 674301
5400,00 9.213 47392 8,776 T6el42 364316, 674466
5500,00 9,219 48314, 8,784 T6beltll 371948, 67,627
5600,00 9.225 49236, 8,792 T6e577T 379597, 67,785
5700,00 94231 50158, 84800 76740 387260, 57.940
5800.920 9.237 51081. 84807 764901 394945, 684094
5900.,00 9243 52005, 8.814 774059 4Q2644. 68,245
6000.00 Ge248 529304 8.822 T7e¢214 4103544 684392
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TABLE 138
MOLAR THERMODYNAMIC PROPERTIES FOR CARBON MONOSULFIDE (CS)
IDEAL GAS
T DEG K=273.415+T DEG C 1 CAL=4,1840 JOULES
GRAM MOLECULAR WTe= 44407515 GRAMS

STANDARD THERMODYNAMIC_CHANGES ON FORMATION FROM_THE ELEMENTS

0 o [ Y 0 0o
T 8Cp . & Hy A H/T & sy AGT a 67/1
DEG K _CAL __ KCAL —_CAL__ _CAL__ KCAL __CAL__
DEG MOL MoL DEG MOL DEG MOL MOL DEG~ MOL

298,15 42,682 55.0 184,4878 41,306 42,682 143,1561

STANDARD _THERMQUDYNAMIC_ FUNCTIONS

o] 0.0 0_,0 0 _.:0_0, _ .0_0
T gzL (HEAHO) (HTC:O)/T if\ (Gy—Hg) =(G~HgI/T
AL CAL S SAL CAL . CAL CAL
DEG K pEgMoC MoC OEG MOL  DEG MOL  MOL DEGMOL
000 0.000 04000 04000 04000 - 0.000 0+ 000
100.00 64957 693497 64940 424665 357245 354725
200400 6975 1390.9 64955 474490 8107.0 404535
298415 7e122 208049 6,979 504296 12915, 434317
300,00 7.126 2093,.9 6.980 504340 13008. 434361
400,00 7401 2819.9 74050 524426 18151, 454377
500,00 7.690 3574,8 7.150 54,109 23480, 464960
600,00 74939 435648 74261 554534 28964, 48,273
700,00 8,137 5160.7 74372 56773 34580, 494401
800.00 8,293 598247 7.478 57.870 40313, 50.392
900.00 846415 681747 74275 584855 46152, 514280
1000.00 8,512 766446 74665 594746 52081l 524081
1100.00 8.589 851946 74745 604561 58097, 52.816
1200400 84651 9381.5 7.818 6le311 64192, 53,493
1300.00 8,703 10249, 7.884 624006 70358, 544122
1400.00 8,746 11121, Te944 62.653 76593, 54,709
1500.00 8.783 119598, 74999 63,257 82887, 554258
1600,00 8,814 12878, 84049 63,825 89241, 55,776
1700.00 8.841 13761, 84095 644360 95650, 564265
1800.00 8,865 14646, 8,137 64,866 102112, 56,729
1900.00 8.886 15533, 84175 654346 108624, 57.170
2000,00 8,904 16423, 8,212 65,802 115180, 574590
2100.00 8.921 17314, 84245 66,237 121783, 574992
2200.00 8,937 18207, 84276 664653 128429, 584377
2300.0C 84951 19102 8,305 67,050 13511, bbe 764
2400.00 8.964 19997, 8.332 67432 141839, 594100
2500.,00 8.976 20894, 84358 674798 148600, 59,440
2600.00 8.987 21793, 84382 684150 155396, 59.768
2700.00 8.998 22692, 8,404 68,489 162227, 60.084
2800.,00 9,008 23592, 84426 684817 169C95. 604391
2900000 S.018 25493, B.446 69,133 175992, 60,687
3000400 9.027 25396, 84465 694439 182920. 604913
3100.00 9.036 26299, 8.483 694735 189878, 614251
3200,00 9,044 27203, 84501 704021 1968606, 61,521
3300.00 9.052 28108, 84517 704299 203881, 61.782
3400.00 9.060 29013, 8,533 70.570 210927, 624037
3500.00 9.067 29919, 8.548 704833 217999, 624285
3600.,00 9.075 30826, 8.563 71.088 225092, 624526
3700,00 9.082 31733 84577 716337 232215, 62,761
3800.00 9.089 32642, 84590 714579 239359, 62,989
3900.00 94095 33551, 84603 71815 246529, 63,213
4000.00 9.102 34461, 84615 72.046 253724, 63,431
4100,00 9.109 35371, 8.627 724270 260937, 63,643
4200,00 9.115 36283, 8.639 724490 268176, 63.852
4300,00 94121 37194, 84650 724705 275439, 64,056
4400,00 9.128 38107, 8,661 724914 282716, 644254
4500400 94134 39020, 84671 73.120 290021, 644449
4600.00 9.140 39934, 6,681 73,320 29734Q. 64,639
4700.00 9.146 40848, 84691 734517 304683, 64,4826
4800.00 94152 41763, 84701 734710 312047, 65.010
4900.00 94157 426178, 8.710 73,898 319424, 650189
5000.00 9.163 43594, 8.719 74,083 326823, 654365
5100,00 9.169 44511, 8,728 Tbe265 334242, 654538
5200.00 94175 45428, 8.736 T4et43 341677, 654707
5300.00 9.180 46346, 8.744 744618 349131, 65.874
5400,00 9.186 47264, 8.753 744789 356598, 664037
5500,00 9.191 48183, 8,760 T4.958 364088, 664198
5600.00 9.197 49102, 8.768 754124 371594, 664356
5700,00 9.202 50021, 8.776 75287 379116, 664512
5800400 94208 50942, 8.783 75447 386651 664664
5900400 94213 51863, 8.790 754604 394201 660814
6000.00 9.219 52784, 84797 754759 401771, 664962
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TABLE 39

MOLAR THERMODYNAMIC PROPERTIES FOR CARBON DISULFIDE (CSZ)

IDEAL GAS
T DEG K=273.15+T DEG C

GRAM MOLECULAR WTe= 76413915 GRAMS

1 CAL=4,1

840 JOULES

0 4] 0
T ACP AHT AHT/T
CAL KCAL __GAL__
DEG K BEE mMoC Mot BEG MOL
298415 3435 27.98 93.8449

T cg (H$-Hg) (H?-Hg)/T
CAL CAL cAL
DEG K BEG MOL MOL DEG MoL
0.00 0,000 0.000
100400 74404 72030
200.00 5,461 7.735
298015  10.874 84556
300000 __104694____ 257049 ______ 82570 __
460.60 " 11.819 54272
500.00 124479 5,852
600,00  12.973 10.333
700,60 13,347 10.738
800.00 13,635 11.083
900.00  13.857 11.379
1000.00  14.032 11.636
1100,00 14,171 11.861
1200.00  14.282 12.058
1300.00  14.374 12.232
1400.00  14.449 12389
1500.00 14,512 12.528
1600.00  14.566 12,654
1700.00 14,611 12.768
1800.G0  14.651 12.871
1900.60  14.685 12.966
2000.60 144715 13.053
2100.00  14.741 13.132
2200.00 14,765 13.206
2300.00 14,786 13.275
2400.00  14.805 13.338
2500.00  14.823 13.397
2600.00  14.838 13,452
2700.00  14.853 13.504
2800.00  14.866 13.552
2900.00 14,879 13.598
3000.00  14.891 13.641
3100.00  14.901 13.681
3200,00 14.912 13.719
3300.00 14,921 13,756
3400.00 14,930 13.790
3500.00 14.939 13.823
3600.00 14,947 13.854
3700,00 14,955 13.884
3800.00 14,962 13.512
3500.00  14.970 13.939
4000460  14.976 13.965
4100.00  14.983 13.990
4200400  14.990 14.013
4300.00 144996 14036
4400.00  15.002 14,058
4500.00 15,608 14.079
4600.00 15,014 144099
4700.00  15.020 14.119
4800.00  15.025 144138
4900.00 15,030 144156
5000.0C  15.036 14.173
5160.UC  15.0%41 144190
520U.CC  15.046 142207
5300.00  15.051 14.222
5400.00  15.056 14.238
550U.00  15.061 14.253
5606.00 15,065 142267
5700.06 15,070 144281
5800.00  15.075 14.295
5900.00 15,079 14.308

6000400 15,084 85927, 144321

6L

404208

DEG MUL

0.000
47.011
524773

0
a6y
KCAL
ML

15,989

CAL
MOL

0.000
3998.1
9007.7

14393,

154701,
163087,
171538,
180047,
188619,
197246,
205930,
214€57.
i34l
232241,
241175,
250106,
259085,
268106,
277170,
286272,
295418,
304604
313826,
323087,
332385,
341718,
351086,
360488
369923,
379392,
388889,
398421,
4079854
417577,
427199,
436851,
446527,
496232
465969,
475726,
485519,
495328,
505170

0
AGT/T

oS Hor

53,6271

—69-H3y /7

DEG MOL

0. 000
39.981
45,039
484274

844195




T DEG K=273.15+7 DEG C

MOLAR THE

TABLE 40

RMODYNAMIC PROPERTIES FOR CARBON DIATOMIC (CZ)

IDEAL GAS

1 CAL=441840 JOULES
GRAM MOLECULAR WT.= 24402250 GRAMS

STANDARD THERMODYNAMIC CHANGES ON_FORMATION_FROM_THE_ELEMENIS

T
DEG K.

298,15

T
DEG K

" 0.00
1¢0,00
200400
298,15
300.00
400400
500400
600.00
700,00
800,00
900,00
1000.00
1100.00
1200.00
1300.,00
1400.,00
1500400
1600.00
1700,00
1800.,00
1900,00
2000.00
2100400
2200.,00
2300.,00
2400.00
2500.00
2600400
2700.00
2800.00
2900400
3000.00
3100.00
3200,00
3300,00
3400,00
3500,00
3600.00
3700.00
3800.00
3900.00
4000400
4100.00
4200,00
4300,00
4400,00
4500400
4600,00
4700,00
4800.,00
4900400
5000.00

5900,00
6000.00

0
acy

DEG MOL

64239

DEG MOL

0.000
7114
9.670
104316
104299
G472
8.668
84593
84501
84,496
8.530
84582
8.642
8,706
84772
84839
8,907
8.975
9,042
9,108
9,172
$.255
9.334
9,407
9,475
9,538
9.600
94660
9,717
9.772
94825
9.875
9,922
9.967
10.008
10,048
10,086
104122
104156
10,187
104217
104244
104270
104294
104317
10.338
104356
10377
104395
104411
10,426
104440
10,453
104465
10,477
10,488
10498
10.508
104517
10,525
104533
10,541

V] 0 Y] ] AL
AHT AHT/T AS.r AGT A(:T/I
KCAL CAL cAL KCAL  _ CAL__

MOL DEG MOL LDEG MOL MOL DEG MOL
199, 666,446 44,912 185,626 622,5926

0_.0 0_,,0 0 00, _. . 0_.0

(HT Ho) (HT Ho)/T ST (GT Ho) (uT dol/T

CAL __CAL_ . __CAL__ CAL __CAL__

MOL OEG MOL DEG MOL MOL DesG MOL
04000 0000 04000 0.000 0.000
696497 64970 37.917 309447 304947
152449 74625 434547 7184.4 35,922
2529.9 8,485 474626 11670, 39.141
254849 8,496 474650 11758, 39,193
353548 84840 50533 16678, 414694
445048 84902 524578 21838, 434677
532147 84870 544167 27179 454298
6175.7 8.822 554483 32563, 46,661
702446 8,781 564617 38269, 474836
787546 8.751 57.619 43982, 484868
873146 84732 584521 49790, 49,790
959245 8,720 594342 55684, 50+622
10459, 8.716 606096 61656, 514380
11333, 8.718 60796 67701, 52.078
12214, 84725 61et48 73813, 524723
13101. 8.734 624060 79988, 534326
13995 8.747 624637 B6224, 53.8Y0
14896, 8763 63,183 92515, 544,420
15803. 84780 63,702 98860, 544922
16717, 84799 644196 105255, 554397
17639, 8.820 644669 111698, 554849
18568. 8.842 65,122 118188, 564280
19505, 8866 65,558 124722, 564692
20450, 8.891 65978 131299, 57.086
21400, 8.917 664383 137519, 574466
22357, 84943 664773 144575, 574830
233204 3,969 674151 151272, 58,141
24289, 8,996 674517 158006, 584521
25264, %.023 674871 164774, 584848
26243, 9,049 68e215 171580 29165
272284 Y076 68,549 178418, 59e473
28218, 9.102 68.873 185287, 59.770
29213, 94129 69,189 192191, £0.060
30211. 9.155 69,496 199124, 604341
31214, 9.181 694796 206090, 60,615
32220, 94206 704087 213086, 60.882
332314 94231 704371 220106, 61l.141
34245, 94255 70649 227158 61le 394
35262. 94280 704920 234235, 61.641
362824 943503 7iel83 24134i, bl.882¢
37306, 96327 Tlettd 48472, 624118
38331, 94349 T1.698 255632, 62¢349
39360, 94371 71946 262815, 624575
40390 94393 72,188 270020. 624795
41423, 9e614 T24426 277253, 63.012
42458, 94435 724,658 284505, 63,223
43595, 9.455 72.886 291782, 634431
44534, 9475 73109 299080, 63,634
45574, 9e495 734328 306402, 634834
466164 9.513 734543 313747, 644030
47659, 9532 73754 321113, 640223
48704, 94550 734961 328499, 640412
49750, 94567 744164 335905, 644597
50796 Yebb4 T4e364 343334, 644780
5184%, 94601 744559 350775, 644958
52894, 94617 T4e752 358243, 654135
53945, 9.633 T44941 365726, 65.308
54996, 9.648 754127 373229, 654479
56048, 94663 754310 380751 65647
57101, 94678 754490 388291, 654812
58155, 94693 754667 395843, 65975
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TABLE 41
MOLAR THERMODYNAMIC PROPERTIES FOR ACETYLENE (CZHZ)
IDEAL GAS
T DEG K=273415+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WT.= 26403844 GRAMS

STANDARD_THERMQDYNAMIC CHANGES ON_FORMATION FROM THE ELEMENIS

0 0 0 0 0 0

T oy aHy anQsr as? 9 aG/T

C - CAL__ KCAL  __CAL . __CAL__ KCAL  _ CAL

DEG DEG MOL MGL DEG MOL DEG MOL MOL DEG MoL
298.15 ~0,430 54,19 18,1754 14,078 49,990 1647667

STANDARD_THERMODYNAMIC FUNCTIONS
0 0_.0 0_,,0 0 C1c0_ 0, _ 0,0

T a4 (HI=HO)  (H3-HQI/T 7 (69-HJ)  ~167=Hg) /T

K o CAL caL AL CAL_ AL caL

DEG BEG AOL MOL DEG MOL  DEG MOL MOC DEG—RoOL
0400 04000 04000 C.000 04000 0,000 04000
_.100.00 ___7.014 _____ 694,97 ______ 60950 ____23900Q____3205.0______32.020
200400 8.505 1454,9 7.275 444211 738742 364936
298,15  10.538 2392.9 8.026 48,002 11919, 39,976
300,00 1G.570 2412.9 8.043 48,067 1007 404024
400,00 12,064 3547.8 8.870 514323 16982, 42,454
500,00 13,113 4810.8 9,622 544136 22257, 44,515
600,00 13,930 6163.7 10.273 56,601 27797, 464328
700.60  14.614 759146 10.845 584802 33570 470957
800.00 15.238 508545 11.357 604795  3955Q, 49.438
900.00 15.800 10637, 11.5619 624622 457224 504802
1000,00 164317 12244, 12.244 64e314  52069. 524069
110C. G0 16,788 13899, 12,036 654892 >858¢2. 534,256
1200,00  17.220 15600, 13.000 674372 65246, 544371
1300,00 17.612 17342, 134340 68.766 72053 554425
1400,00  17.967 19121, 13,658 70,083 78996, 564426
1500.00 18,290 20935, 13.957 71.334  B6067. 574378
1606,00 18,581 22779, 14,237 72.524 93260, 58,288
1700.00 18,844 24650, 14,500 73.659 100571, 59,159
1800.60 19,084 26547, 16,748 74.743 107991, 59,995
1900.00  19.301 28466, 14,982 75.781 115519, 604799
2000.00 194503 30406, 154203 76.776 123146, 61.573
2100.00 19.683 32365, 15.412 77.732 130872, 624320
2200.00 19.852 34342, 15.610 T6.652 138692, 634042
2300.00  20.003 36335, 154798 79,537 146600 634739
2400.00 204150 38343, 15.976 50e392 154598, 644416
2500.00 20,281 40365, 164146 8l.217 162677, 654071
26G0.00 20,403 42399, 164307 82,015 170840, 65,708
27C0.00 20,518 44446, 164461 82,787 179079, 664325
2800,00  20.624 46503, 16,608 83.536 187398. 664528
2900.00  206.725 48570, 16.748 844261 195787, 674513
3000.00 20.81% 50647, 16.882 844965 206247, 684082
3100,60 204909 52733, 17.011 85,650 212781, 684639
3200.00 204995 54829, 17.134 864315 221378, 694181
3300.00 21.077 56932, 17.252 86,962 230041, 694709
3400.00 21,153 59044, 17.366 87.592 238767, 704226
3500.00 21,224 61163, 17,475 83.207 247560, 70731
3600.00 21.296 63289, 17.580 88.806 256411, Tlel2b
3700.00 21,366 65422, 17,682 894390 265320 71,708
3800.00 21,430 67562 17.779 §9.961 274288, 724181
3900.00 214453 69709, 17.874 904517 ¢83310. 124643
40G0.00 21.556 71860, 174965 91.062 292389, 734097
4106,00 21,614 74019, 18,053 914595 301522. 73.542
4200.,0C  21.669 76183, 18.139 924117 310710. 73,979
6300,00 z1.727 78353, 16.222 92.627 319945, 764406
4400.00  21.781 80528, 184302 93,128 329237, 74.827
4500,00 21.834 82709 184380 93.618 338574, 754239
4600,00 21.662 84695, 16,455 94.096 347957, 754643
4700.00 21.934 87086, 184529 944569 357390 764040
4800.0C 21.9864 89282, 184600 954,032 366873 764432
4900.00 22.035 91482, 18.670 95.485 376395, 764815
5000,00 22,076 93688, 18,738 95,931 385968 77.194
5100,00 22.128 95898, 18.804 96.369 395585, 774566
5200,00 224173 98113, 16,868 96,799 405243, 77.931
5360.00 22.218 100333, 18.931 97.222 414944, 784291
5400,00 22,262 102557, 18,992 97,637 624684, 784645
5500,00 22,308 104785, 19,052 98,046 436469, 784994
5600,00 22,348 107018, 15.110 984449 444297, 794339
5700,00 22.392 109255, 19.167 98,845 4541624 79.678
5800.00 22.432 111495, 194223 99,234 4640624 804011
5900.00  22.473 112741, 19.278 99,618 474005, 804340
6000,00 22.520  115990. 19.332 99.996 483986, B0+ 664
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TABLE 42

MOLAR THERMODYNAMIC PROPERTIES FOR ETHYLENE (CZHA)

T DEG K=273.15+7T DEG C
GRAM MOLECULAR WTe= 28410034 GRAMS

IDEAL GAS

1 CAL=441840 JOULES

STANDARD_THERMODYNAMIC CHANGES ON_FORMATION_FROM_THE_ELEMENIS
o (o] 4] 0 4] V]

W P A AL ek

K AL__ CAL__ KCAL AL
DEG K pEG-MoT wot GEG MoL o8 Hor NOL oS For
298,15 ~T.610 12,496 4149115 ~12,7370 16,281 5446067

STAND1RD THERMODYNAMIC FUNCTIONS
0 0.0 0_.0 0 o 0,0 0_,0

T CP (HT Ho) (HT Ho)/T ST (GT Ho) T Ho)/O

DEG K CAL __ CAL L _CAL__ _CAL__ CAL L CAL

. DEG MOL MOL DEG MOL  DEG MOL MOL DEG MOL
0,00 06000 0.000 0000 0000 0.000 0000
__100.00 ___7,952 794,89 72949 434123 35174 35,174
200,00 84451 160447 B.024 484719 8139.0 404695
298,15 104250 251349 84432 524393 13107, 43,962
300.00 10.292 2532,9 Bed43 52457 13204, 444014
400.00 12,678 368047 9.202 55¢742 18616, 464 540
500.00 14,932 5063,5 104127 584819 24346, 484692
600.00 16.889 6657.1 11.095 614718 30374, 504623
700400 18,574 8432,2 12.046 644452 36684, 524406
800,00 20,038 10364, 12.956 674030 43259, 54,074
900,00 21.319 12434, 13,815 694465 50085, 554650
1000,00 22,442 14623, 14,623 Tle771 57148, 574148
1100.00 23,426 16917, 15,380 734957 64435, 584578
1200.00 24,289 19304, 16.087 764033 71936, 59,946
1300,00 25.044 21772 16747 784008 79639, 61e 260
1400.,00 25,705 24310, 17.364 79.888 87534, 62524
1500,00 264284 269104 174940 B8le682 95613, 634742
1600.00 26.793 29564, 18,478 83,395 103868, 644917
1700.00 274240 32266. 18,980 854033 112290, 66.053
1800.0¢C 27.635 35011, 194450 864601 120872. 676151
1900.00 274985 37792, 19.890 884105 129608, 68215
2000,00 284294 40606, 204303 894549 138491, 694246
2100.00 28,570 4345Q, 204690 90936 147516, 704246
2200,00 28,816 46319, 214054 924271 156677, 714217
2300.00 29,037 49212, 214,397 93.557 165968, 72,160
2400,.00 294234 521264 21.719 944797 175386, 73.0678
2500.00 29,413 55058, 22.023 95,994 184926, 73.970
2600.00 29574 58008, 224311 976151 194584, The 840
2700.00 29.719 60972, 22.582 98,269 204355, 154687
2800.00 29.851 63951, 22.840 994353 214236, 764513
2900.00 29.972 66942, 234,084 10040 224224, 775319
3000400 30.082 69945, 23,315 101.42 234316, 784105
3100.00 30,182 72958, 234535 102441 244508, 784873
3200.00 304274 75981, 23,744 103437 254797, 79,624
3300,00 304359 79013, 23.943 104430 265180 80,358
3400.00 30,437 82053, 24,133 105421 275656, 81.075
3500,00 304509 85100, 244314 106409 286221, 81.777
3600.00 30,575 88154, 24,487 106495 296874, 824465
3700.00 304637 91215, 244653 10779 307611, 83,138
3800.00 30,694 94282, 24,811 108461 318431, 83,798
3900.00 30.747 97354, 244962 109e41 329332, 84 e 444
4000.00 30,796 100431, 254,108 110419 340312, 85.078
4100.,00 30842 103513, 254247 110.95 351368, 85.700
4200,00 30.885 106599, 25,381 111469 3625004 864310
4300,00 30,925 109690, 25,509 112442 373706 86,908
4400,00 304962 112784, 25,633 113.13 384983, 87,496
4500,00 30,998 115882, 25,752 113,83 396331, 884074
4600,00 31,031 118983, 25,866 114451 407748, 884641
4700.00 31,062 122088, 25,976 115,17 419232, 894198
4800,00 31,091 125196, 264,082 115,83 430782, 894746
4900,00 31.119 128306, 264,185 116447 442397, 90.285
5000.00 31.144 131419, 264284 117.10 4540764 90815
5100,00 31.169 134535, 264379 117.72 465817, 9164337
5200.00 31,192 137653, 264472 118,432 477619, 914850
5300,00 31.214 140773, 264561 118.92 489481, 924355
5400400 31.235 143896, 264,647 119450 501402, Y2.852
5500.,00 31.254 147020 260731 120607 513380, 934342
5600,00 31,273 150147, 26,812 120.64 525416, 93,824
5700.00 31,291 153275, 264890 121.19 537507, 944300
5800.00 31,308 156405, 26,966 121.73 549654, 94,768
5900.00 31,324 159536, 27,040 122427 561854, 95,229
6000,00 314339 162670, 27,112 122.80 574107, 95,685



TABLE 43
MOLAR THERMODYNAMIC PROPERTIES FOR EHTYLENE OXIDE (CZH“O)
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WT.= 44.09974 GRAMS

0 0 0 0 0
T ac8 and andst as? 269 AGT/T
ok < SAL_ KCAL caL cAL KCAL  _ CAL__
D BEC MOL MOL  DEG MOL  DEG MOL “WoCL  DEG-MOL
298415  -9.949 ~12.19 ~40.8852 ~31,578 “2.771  -9.2939

STANDARD_THERMODYNAMIC_FUNCTIONS

T g T STA N Tt S SR I
bEG K <oCAL__ cAL CGAL__ AL AL _CAL__
B5EG MOL Mo DEC MOL DEG MOL Mol BEG MOL
0.00 0,000 04000 04000 04000 0000 04000
100.00  7.956 794296 7:950  4B.442 404942 402492
__ZQOLOQ____§1.712 _____ 1614,9 ______ 82075 ____2490Q99 ____9204,.9_ ___ __ 464022
SSE 15 "Tlruu8 255549 62707 582053 14713 5 347
300.00 11.509 261649 8.723 584124 14820 492401
400,00 14.912 3937.8 9.845  61.901 20823, 52.056
500,00 18.022 558847 112177 654572 27197, 54,394
600,00 20,628 752546 12.563 69,096 3393, 564553
700.00  22.792 965915 13.856  72.462 410104 58,586
800200  24.610  12072. 15.000  75.608 48414 60.518
900,00  26.154 14612, 162236 15.598 56126, 624362
1000.00  27.476 17296, 17.296  8l.424 641284 64,126
1100.00 28.614 20102+ 182275 844097  72405. 65,823
1200.00  29.596  23014. 15.178 864630 80943, 674452
1300,00 30,445  26017. 20.013  89.033 89727, 69.021
1400200  31.182 29099 20,785  91.317 987454 70,532
1500.G0  31.824  32250. 21.500  93.491 107987. 712991
1600.00 32.384 35461, 220163  95.563 1174404 731400
1700.00 32.874 38725, 222779 97.542 127096, 740762
1800.00  33.304 42034, 550352 99.433 136946, 76081
1900.00 33.684 45384, 23.886  101.24 146980, 771358
2000000 34,020 48769, 242385 102,98 1571924 784596
2100.00 34,317  52187. 24,851 104465 167574, 79.797
2200200 34.583 55632, 95.287 106.25 178119, 80.963
2300.00 34,820 591024 25.697  107.79  188822. 82,096
2400.00  35.032 62595, 26,081  109.28 1996764 83,198
2500.00 35.226 66108, 56e443 110471 210676. 84,270
2600.00 35,396  69639. 26,784 112410 221617 853164
2700.00  35.552 73187, 27.106  113.44 2330944 86,331
2800.00 35,693 76749 27.610 114273 244503, 87.323
2900.00  35.822 80325, 27,698  115.99 2560394 88,289
3000.00 35.939 83913, 270971 117.20 267699+ 89.233
3100.00  36.046 87513, 28.230  118.38  279479. 90155
3200.00 36.144 91122, 281476  119.53 291375, 91.055
3300.00 36,235 94741, 28.709  120.64 303384, 91.935
3400.00 36,317  98369. 28.932  121.73 315503, 92,795
3500.00 36,394 102004+ 59.1k4  122.78 327728, 931637
3600.00  36.464 105647, 292346 123481 340058, 94461
3700.00  36.530 109297 290540  124.81 3524894 954267
3800.00 36.590 1126534 592725  125.78 3650194 364058
3900.00  36.647 116615, 292901 126473 3776454 964 832
4000.00  36.699 120282+ 30.071 127466 390365 974591
4100.00 36.768 123955, 30.233  128.57 403176, 98336
4200.00  36.793 127632, 30,389  129.45 4160784 99.066
4300.,00  36.836 131313, 300538 130.32 429066, 99,763
4500,00  36.876  134999. 30.682  131.17 442141, 100.49
4500.00  36.913 138689, 300820 132,00 455299, 101.18
4600.00 36,948 1423824 300953  132.81 468540 10186
4700000  36.981 146078+ 31.080 133,60 481861 10252
4800.00  37.012 149778+ 310204 134238 495260+ 103.18
4900.00  37.041 1534804 31.323  135.15 508737, 103.82
5000.00 37.069 157186, 31.437  135.85 522289, 104+ 46
5100000  37.095 160894+ 310548 136463 535915, 105+ 08
5200400 37.119 164605, 31.655 137435 549614, 105,70
5300.00 37.142 168318, 31.758 138,06 563385, 106430
5460.00  37.164 1720334 31.858 138475 577225, 106,89
5500.00 37,185  175751. 31.955  139.43 591135, 107+ 48
5600.00 37,205 1794704 32.048 160410 605112, 108406
5700.00  37.224  183192. 350139 140.76 619155, 108462
5800200  37.341 1865154 320227  leleal 633264 109418
5900.,00  37.258 1906404 32,312 142405 6674374 109474
6Q00,00 374,275 194367, 324394 142467 661673, 110428
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TABLE 44
MOLAR THERMODYNAMIC PROPERTIES FOR CYANOGEN (CZNZ)
IDEAL GAS
T DEG K=273,15+T DEG C 1 CAL=4,1840 JQULES

GRAM MOLECULAR WTe= 52415650 GRAMS

___ @R
' SIANDAKD_THERHODYNAMIC CHAMGES ON FORMATION FROM_THE ELEMENTS

T acd ang ands1 as? %9 a6dsT

DEG K ~eSAL__ KCAL AL CAL__ KCAL AL _
DEG MOL MoL DEG MOL DEG MOL MoL DEG MOL

' 298.15 2,525 73.87 47,7599 9.222 71,116 238,5275

STANDARD_THERMODYNAMIC FUNCTIONS

T cp L VAR T 2 S S S

bEG K mcSAL CAL CAL . __cAL AL _CAL__

BEG MOL MOL DEG MOL  DEG MOL  MOL DEG MOL

0,00  0.000 04000 0.000 04000 04000 0.000
100,00 84700 742,96 70430 45,652 382242 38, 222
__200400 __ 11,689 177049 _____ 84822 524660 __ 87612 43,800
298415 13,562 301748 [0.122 T7757.708 L4188, 470587
300,00 13,589 304248 10,143 57.792 14295, 47,649
400,00 14,770 4464 48 11,162 61.875 20285, 50,713
500.00 15,614 598b67 11,971 6542606 26647, 534294
600,00 164304 75826 12,638 684175 33322, 554537
l 700,00  16.898 9243.5 13.205 704733 40270, 57,528
800,00 17.414 10959, 13.699  73.024 474604 59,325
900.00 17,857 12724, 140138 75.102 54868, 604964
1000.00 184236  14529. 14,529 77,003 62474, 62,474
1100,00 184558 16369, 16,881 784757 70264, 63.876
1200.00 18.832 18239, 15.199  80.384 78222, 65,185
1300.00  19.065  20134. 15,488 B1,901 86337, 664413
1400,00 19.263 22051, 15,751 83,321 94598, 67,570
' 150000  19.433 23986, 15,991  B4.656 102998, 68,665
1600,00 19,578  25937. 16.210 85,915 111527, 694704
1700.00 19,704 27902, l6.413  87.106 120178, 70,693
1800.00  19.814 29878, 160599 88,236 128947, 71.637
1900.00  19.909  31863. 16,770 89.310 137825. 72,539
2000.00 19,992  33858. 16,929 90,332 146807. 73,403
2100.00 20,065 35861, 17.077 91,309 155889, 74,233
2200.00 20,130 37871, 17.214  92.244 165067, 75.030
2300.00 20,187 39887, 17.342  93.140 174336, 754798
2600.00  20.238 41909, 17.462 94,001 183694. 76,539
2500000 20,284 43935, 17.574 94,8256 193136, 170256
2600.00 204325 45965, 17.679  95.624 202658. 170945
2700.00 20,362 48000. 17.778  96.392 212259. 78,615
2800400 204395 50037. 17.871  97.133 221935. 79,263
2900.00 20,425 52078, 17.958  97.850 231687, 79,892
3000.00 20,453  54122. 18.041  98.543 241507, 80.502
3100.00 20,478  56169. 18,115 99,214 251394, 81,095
3200.00 20,501  58218. 16,193 99,864 261347, 81,671
3300.00 20,521 60269, 18,263 100449 271364, 82,232
3400,00 20.541 62322, 18,330  lol.il 281445, 82,778
3500.00 20,558 64377, 18,393 101.70  291587. 83,311
3600200 20,574 664340 180454  102.28 301785, 83.829
3700.00  20.589 68492, 18,511  102.85 312042, 84.336
3800.00 20,603 70551, 18.566 103.40 322356, 84831
3900.00 20.616 7261z, 18,619 103,93 53272z 85,313
4000,00 20,628 74674, 18.669  104.45 343141, 85,785
4100,00 20,639  76738. 18,717  104.96 353613, 864247
4200.00  20.650 78802, 18.762  105.46 364133, 86,698
4300,0C 20,659 80868, 18,807 105495 374703, 87140
4400,00 20,668 82934, 18.845 106.42 385322, 87,573
4500,00  20.677 85002, 18,889  106.89 395988, 87.997
' 4600.00  20.685 87070, 18,928  107.34 4066974 88,412
4700.00 20,692 89139, 18,966  107.79 417454, 88.820
4800.00  20.699 - 91208, 19.002 108,22 428255, 89220
4900.00 204706 93278, 190036 10B.65 4391004 89,612
5000.00  20.712 95349, 19.070 109407 449983, 894997
5100.00 20,718 97420, 19,102 109448 460915, 904376
5200.00 20.723 99493, 19,133  109.88 471880, 904746
5300,00  20.729 101565, 19,163  110.27 482890, 914111
5400.00  20.733 103639, 190192 110.66 493933, 91,469
5500,00 20,738 105712, 190220 111,04 5050224 91.822
5600.00 20,743 107786, 19.247  111.42 516146, 92.169
5700.00 20,747 109861, 19,276 111.78 527305, 92.510
5800,00 204751 111935, 19,299 112414 538502, 92,845
5900.00 20,755  114010. 190324 112.50 549730, 930175
6000.00 20,758 116086, 19,348 112485 560998, 934500




TABLE 45
MOLAR THERMODYNAMIC PROPERTIES FOR CARBON TRIATOMIC (C3)
IDEAL GAS

T DEG K=273415+7 DEG C

DEG K

298,15

T
DEG K

0.00
100.00
200.00
298415
300.00
400.00
500,00
600,00
700,00
800,00
900.00

1000.00
1100.00
12C0.00
1300.00
1400,00
1500.00
1600.00
1700.00
1800.,00
1800.00
2000.00
2100.00
22C0.00
2300,00
2600.00
2500,00
2600400
2700.00
2800.00
2900.00
3000.00
3100.00
3200.00
3300,00
3400.00
3500.00
3600.00
3700.00
3800.00
3900.00
4000.,00
41004090
4200.,00
4300.00
4400.00
4500.00
4600.,00
4700.,0C
4800.00
4900.00
5000.00
5100400
525G400
5300.00
5400400
5500400
5600.00
5700,00
5800.0C
5900,00
6000.00

DEG MOL

3,274

DEG MOL

0,000

7.047

8.207

9.388

94407
10.310
11.028
11.621
12,114
124523
12,861
13,140
13,372
13.564
13,726
13,861
13,976
14,073
144157
144229
14,291
144,346
14,393
14,435
14,472
144505
144535
14,561
14,585
14,6006
14,625
144643
144659
14,673
14,686
14,699
144710
14,720
14,730
14,758
14,747
14,754
144761
14,768
14,774
14,780
14,785
14,730
14,795
14,4799
14,803
14,807
14,811
14,814
14,818
14,821
14,824
14,826
14,829
14,832
la,.834
14,836

GRAM MOLECULAR WT.=

1 CAL=4.1840 JOULES

36.03345 GRAMS

-0
HO)/T

0_0
(HT HO)
CAL
MOL

0.000
696,97
1452,9
231849
2335.9
3323.8
4391.8
5525.7
6713,7
7945,6
9215.5
10516,
11842,
13189,
14554,
15933,
17325,
18728,
20140,
21559,
22985,
24417,
25855,
27296,
28742,
30190,
31642,
33097,
34554,
36014,
37475,
38939,
40404,
41871,
43339,
44808,
46279,
477504
49223,
50696,
52170,
53645,
55121,
56598,
58075
59552,
61031,
62510,
653989,
65469,
56949,
684304
65911,
71351,
72873
74355,
75837,
7732C.
78802
80286,
81769.
83253,

(hy

63642538

0

DEG MOL

0.000

6.270

74265

7.778

7.786

84310

8.784

9.210

94591

9.932
10.239
10.516
10.766
10.991
11.196
11.381
11.550
11.705
11.847
11.977
12.097
12.208
12.312
12,407
12,496
12.579
12,657
124730
12.798
12.862
12,922
12.980
13.034
13,085
13,133
13,179
13,222
13.264
13.303
13.341
13.377
134411
13,446
13.476
13,506
134535
13,562
13,589
13.615
13.639
13.663
13.686
13.708
13.729
13.750
13.769
13.789
13.807
13.825
13,842
13,859
13.875
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LVEG MOL

464608

DEG MOL

04000
414984
47,178
50.685
506743
534578
554959
584024
594854
61,499
624994
644365
65.628
56800
67.893
68,915
694875
704780
714635
72447
734218
73,952
74654
754324
754967
764583
774176
77747
784297
78.828
794341
794837
804317
80.783
81.235
8l.673
82.099
82.514
82.918
83,310
83,693
84,067
B4e431
844787
854,135
85,475
854807
864132
864450
86,761
87.067
B74366
874659
B7e947
884229
88.506
884778
83,045
89.306
89.56¢
89.819
20.067

175.777

-169-n3)
CAL
MOL

0,000
3501.4
7982.6

12793,

12887,

18107,

23588,

29289,

35184,

41254,

47479,

53848,

60348,

66970,

73706

80547,

87487,

94521,
101640,
108846,
116130,
123488,
130919.
138418,
145983,
153609,
161298,
169045,
176848,
184704,
152614,
200572,
208579,
216635,
224736,
232880
241067,
249300,
257574,
265881,
274232,
282622,
291045,
299506,
308004,
316537,
325099,
333696,
342325,
350982,
359678,
368399,
377148,
385931,
394738,
403575,
412439,
421329,
430251,
439194,
44816C.
457152

58945287

_. 0.0
(67=Hg ) /T

DcG MOL

0000
35.014
39,913
424907
424957
454269
47,176
484815
504263
51e567
524754
53,848
54.862
55.809
564697
574534
584324
594075
59.768
604470
6l.121
6l 744
624343
62.917
63,471
64,004
64,519
65,017
654499
654966
664419
664857
672683
67,698
684102
684494
684876
694250
69,614
694969
704316
70655
70.987
71.311
71.629
714940
7124244
72.543
72.835
73,121
73.404
734580
734951
74,217
Tao 479
T4e 736
744989
754237
75,483
754723
756959
T6e192




TABLE 46
MOLAR THcRMODYNAMIC PROPERTIES FOR CARBON SUBOXIDE (cgozx
IDEAL GAS
T DEG K=273.,15+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WT.= 68403225 GRAMS

STANDARD_THERMODYNAMIC CHANGES ON_FORMATION FRUM THE ELEMENIS

T
DEG K

298,15

T
DEG K

0.00
100,00
200,00
298,15
300,00
400,00
500400
6C0.00
700400
800.00
900400

1000.00
1100.00
1200.00
1300.00
1400,00
1500.00
1600.00
1700400
1800400
1900.00
2000,00
2100.00
2200.00
2300460
25400400
2500,00
2600,00
270000
28C0.0C
2900,00
3000.00

1
3102.00

3200.00
3300.00
3400.00
3500.00
3600400
3700.00
3800.0C
3900.00
4000,00
4100.,00
4200,00
4300,00
4400,00
4500400
4600,00
4700.00
4800.00
4900.00
5000400
5100,00
5200.,00
5300.00
5400,00
5500.00
5600,00
5700.,00
5800.00
5900, 00
6000.00

0 0 0 0 0 0
ap AHp AHp/T asy Y aGY/T
__CAL__ KCAL CAL__ CAL KCAL  __CAL
DEG MOL MoL DEG MGL DEG MOL “MoL DEG MOL
6.385 -23.38 -78,416 124865 ~27.244 -91.376

STANDARD_THERMODYNAMIC FUNCIIONS
<8 (H9=H3) th-uQysT 0 ~163-H3)  =163-H3)/T
_CAL__ CAL CAL CAL__ CAL CAL
BEG MOL MGL DEG™ROC DEG™MOT RO BEG™MOLC
040u0 0.000 0.000 04000 04000 0+000
10.828 941,18 9,412 51.883 424741 424471
13.395 2139.0 104695 604082 987745 49,388
16,007 358845 12,036 654944 16073, 534909
164048 361842 12,061 664044 16195, 53,983
17.915 5321.6 13,304 70.931 23051, 57.627
194309 718546 144371 754085 30357, 604714
20.432 917445 15.291 784708  38050. 6346417
214365 112664 164094 81,930 46085, 654836
224144 13442, 16,803 844835 54426, 684032
224793 156904 17.433 87482 63043 70.048
23,334 17997, 17.997 89,912 71915, 714915
23.785 20354, 18,504 Y2e158 810204 T3.654
244102 22752, 184960 94,244 90341, 754284
24,478 25184, 19,373 964191 99864, 76.818
244745 27646, 19,747 984015 109575 784268
244972 30132, 20,088 99,730 119463, 794642
254165 32639, 20,400 101435  129518. 804549
25,331 35164, 20,685 102488 139730, 824194
254475 37705, 20,947 104432  150091. 83,384
254599 40259, 21,189  105.71 160594, 844523
25,708 42824, 21,412 107,03 171231, 85,616
25,803 45400, 21,619  108.28 181997, 864 665
25.887 47984, 21,811 109449 192886, 874676
254961 50577, 21,590 110464 203893, 884649
264027 53176, 22,157  111.75 215013 894589
264006 55782, 224313 112481 226241, $04496
26,138 58393, 22,459  113.83 237573, 914374
264186 61009, 22,596 114482 249006, 92,225
26,229 63630, 22,725 115477 260536, 93,049
264267 56255, 22,847 116469 272160, 93,848
264302 68883, 22,961 117459 283874, 944625
264334 71515, 23,069 118445 295676, 95,379
26.363 74150, 23,172 119429 307563, 964113
26439C 76788, 224269 120410 319532, 964828
26.414 79428, 234361 120489 331582, 974524
264437 82071, 23.449 121465 343709, 984202
26,458 84715, 23,532 122440 355911, Y8864
264477 87362, 23,611 123412  368187. 994510
264494 90011, 23,687 123483 380535, 1004 14
264511 92661, 23,759 124452 392952, 100476
26,526 95313, 23,828 125419 405437, 101.36
264540 97966, 23,894  125.84 417989, 101.95
264553 100621, 23,957 126448 430605, 102.53
26.566  103277. 24,018  127.11 443285, 103.09
264577 105934, 264076 127472 456027 103.64
26.588 108592, 244132 128432 468828. 104418
264598 111251, 244185 128490 481689, 104472
264607 113912, 244237 129447 494608, 105424
26,616 116573, 264286 130403 507583 105475
264625 119235, 2644334 130458 520614, 106425
264632 121898, 264380 131412 533699, 1064 74
264640 124561, 264624 131,65 546838, 107422
264647  127226. 26,466 132,16 560028, 107.70
264654 129891, 244508 132467 573270. 108416
264660 132556, 264,547 133417 586562, 108462
26,666 135223, 1244586 133,66 599904, 109.07
26,671 137390, 264623 134414 613294, 109452
26.677 1405574 264659 134461 6267324 109,55
204682 143225, 26,694 135,08 640216, 110438
26.687 145893, 264728 135453 653746, 110480
264691  148562. 264760 135,98 667322, 111,22
71



TABLE 47
MOLAR THERMODYNAMIC PROPERTIES FOR CARBON TETRATOMIC (CA) -
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WTe= 47404460 GRAMS

0 0 G 0 0 0
T ACP AHT AHT/T AST AGT AGT/T
DEG K <nCAL__ KCAL AL __CAL KCAL  _ CAL _
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL
298,15 40650 24243 812.6742 524652 226,618 76008064

STANDARD_THERMODYNAMIC FUNCTIONS

0 0_,0 0_,0 0 0.0, _, .0_0
T Cp (HT HO) (HT Ho)/T ST (GT ho) lGT Ho)/T
DEG K ~pSAL__ CAL __CAL . _CAL__ CAL CAL _
DEG MOL MOL DEG MOL DEG ™ MOL MOL DEG MOL
0400 0.000 04000 0000 0000 0.000 0+000
100.00 8,062 964495 9.650 464999 3734,9 374349
200,00 10,719 1663,.9 84320 534332 900245 454013
298415 12.802 282449 Gelt75 584080 14492, 484606
300.00 12.832 284849 94596 584159 14595, 484663
400400 l4a249 420548 10.514 624054 200616 51539
500.00 154296 568547 11.371 654353 26991, 53,981
600.00 164147 725946 12.099 684220 33672, 564120
700.00 16.853 891046 12.729 706763 40624, 584034
800.00 17,439 10626, 134283 734053 478164 59.770
900, U0 17,924 12395, 13,773 754136 55227, 61,4364
180000 18,325 14208, 144208 77046 62838, 624838
1100,00 18.659 16058 144598 784808 70631, 644210
1200,00 18,936 17938, 14.548 804844 78595, 654496
1300.00 19.169 19844, 154265 814970 86717, 66.705
1400.00 19.364 21771, 154551 834398 94986, 67.847
1500.00 19.529 23716, 15.811 844739 103392, 68.928
1600.00 19.669 25676 164047 864004 111930. 694956
1700.0C 15.790 27649, 16.264 874201 120592. 704937
1800.00 19.894 296533, 16463 884335 129370, Tle872
1900.00 19,983 31627, 164646 894413 138256, 72.767
200C.00 20,063 33629, 16.815 GQe439  147250. 73,625
2100,00 20,151 35639, 16,971 91e420 156344, T4e449
2200,00C 2C4191 37655, 17,116 924358 165533, 754242
2300,00 204245 39677, 17.251 934256 174813, 764005
2400,00 204292 41704, 174377 944119 184182, 766743
2500.00 204335 43736, 17.494 94.948 193635, 776 454
2600.00 204372 45771 17.604 954747 203172, 780143
2700U.00 204407 47810, 17.707 G6e¢516 212784, 78.809
2800,00 204437 49852, 17.804 974259 222474, 794455
2900.,00 204465 51897. 17.896 37977 232236. 80+081
3000.00 204490 53945, 17.982 984671 242068, 80.68Y
3100.00 204513 55995, 18.063 994343 251968, 81,280
3200.00 204534 58047 184140 994995 261937, 8le855
3360.00 204553 6C102. 184213 100.03 271967, 824416
3400.00 20,571 62158, 18282 101le24 282061, 824959
3500400 204587 64216, 184347 101484 292213, 83,490
3600.,00 20.602 66276 184410 102442 302429, 844008
3700.00 20.616 68337, 18.469 102,98 312696, 844513
3800,00 20,628 70398, 184526 103453  323022. 85.006
3900.00 204640 72461, 184580 104.07 333403, 854488
4000.0C0 204651 74526, l8.632 104459 343837, 854959
4100.00 204661 76592, 18.681 105410 354321. 86+ 420
4200,00 206670 78658, 18.728 105460 364857, 864871
4300.00C 20.679 80726 184773 106,09 375443, 87.312
4400400 20.688 82794, 18,817 106456 386073, 87.744
4500.00 204695 84864, 18.859 107,03 396752, 884167
4600,00 204702 86934, 18.899 107.48 4076477, 884582
4700.00C 204709 89004, 18.937 10793 418247, 884989
4800,00 204715 91075 18.974 108436 429060, 89.388
4900.,00 20,721 93147, 19.010 108679 439921, 89.780
5000.0C 206727 95219. 19.044 10921 4508106, 904164
5100.,00 204732 97292 194077 10962 461762 904542
5200.00 20,737 $9366. 194109 110402 472741 90.912
5300.00 204742 101440, 194140 110442 483764 91.276
5400.00 204747 103514. 194169 110480 494825, 9l.634
5500.00 20,751 105589, 19.198 111,18 505926, Gle986
5600,00 204754 107665, 19.226 111456 517063, 924333
5700.,00 20.758 109740. 19,253 111.93 528235, 92.673
580C,00 204762 111815, 19.279 112429 539446, 93.008
5900.00 20,765 113892, 1654304 112464 550692, 934338
6000,00C 20,769 115969 19.328 112499 561973, 934662
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TABLE 48

MOLAR THERMODYNAMIC PROPERTIES FOR CARBON SUBNITRIDE (C

T DEG K=273,15+T DEG C

T
DEG K

298.15

T
DEG K

0.00
100.00
200.00
298,15
300,00
400,00
500,00
600400
700,00
800.00
900400

1000.00
1100400
1200.00
1300,00
1400.00
1500.00
1600,00
1700.00
1800.00
1900.00
2000.00
2100,00
2200.00
2300.00
2400,00
2500,00
2600,00
2700,00
2802.00
2900,00
300C.00
3100400
3200.00
3300.00
3400400
3500600
3600.,00
3700400
3800,00
3900.00
4000,00
4100,00
4200.00
4300,00
4400,00
4500.00
46004060
4700400
4800400
4900.00
5002.00
5100,00
5200.00
5300,00
5400.,00
5500.00
5600.00
5700.00
5800400
5900,00
6000.00

GRAM MOLECULAR WT.=

31.424
314539
31,640
31.730
31.811
21.882
31,946
32,004
32.056
32,103

IDEAL GAS

52415650 GRAMS

N
i

KCAL
MOC

12745

AH?/T

CAL
DEG MOL

4274635

AS?
CAL
BES

18.1070

STANDARD THERMODYNAMIC FUNCTIUNS

oL

0
(H}
CAL
MOL

0
Ho)

0.000
902495
237249
4238,8
4276,.8
6445 .7
879046
11268,
13857.
16541,
19305
22136.
25025
27962
30938.
33950,
36991
40057,
43145,
46251,
49373,
52508
55656,
58816
51985,
65162,
68347,
71537,
74735,
77938,
81147
84359,
BI576
90795
94019.
972464
100476,
103709
106944,
110180,
113419,
116660,
119903,
123148,
126394,
129642,
1328904
136140
139392,
142644,
145898,
149153,
152407,
155664,
158921
162179.
165438,
158698,
171957,
175218
178479,
181742,

(HI-HO) /7

0
CA

L
DEG MOL

04000

9,030
11.864
14,217
14,256
16,114
17,581
18,781
19,796
204676
214450
224136
224150
23.301
23,799
244250
264661
25.036
254379
254695
25.986
264254
264503
264735
264950
27.151
27.339
27.514
27.680
27.835
274982
28.120
284250
284374
284491
28.602
264707
28.808
28.904
284995
294082
29,165
294245
294321
294394
294464
294931
294596
29.658
29.717
294775
29.821
294884
29,935
29.985
30.032
30.080
304125
304168
304210
30.251%
404290

73

0
Sy

DEG MOL

0.000
5le786
hle765
694311
694438
754662
80.888
854403
894393
92974
964228
994211

101496
104452
106490
109413
111,23
113.21
115,08
116.86
118455
120415
121469
123416
126457
125492
127422
128447
129468
130484
131497
133.06
134411
135614
136413
137.09
138403
138,494
139,82
140.69
141453
142435
143415
143493
144469
145.44
la6.17
146489
l47.58
148427
148494
149,60
150424
150.88
151450
157.10
152470
153,429
153487
154443
154499
155454

1 CAL=4,1

KCAL
moL

122,092

0_,0
=16y Ho)

199891,
212133,
224521,
237046,
269703,
262489,
275397,
288421,
301561,
314813,
328172,
341637,
355200
368860
382615,
396465,
410401,
424426,
438540,
452735,
467007
481362,
495794,
510302,
524882,
539534,
554256,
56905C.
583911.
598840,
613829,
628888,
644005,
659185,
6744254
689723,
705086,
720501,
735969,
751499,

4N2)

840 JQULES

Q
AGT/T

CAL
DEG™MOL

409.4985

0
0

~16%-
(Gy=Hg) /T

0. 000
420757
49.901
55,093
55,182
59,548
634307
66.622
694596
72.298
T4e778
77.075
7194214
8le217
83.103
844883
864571
88,174
89.702
914162
924560
J3.894
954186
96. 424
97.618
984759
99.881
100,96
10200
103,01
103,99
104,94
155486
106.76
107.64
108449
109.32
110,13
110.92
111.69
112,45
113.18
113490
114,61
115430
115.98
116,64
117429
117.93
118455
116.17
119,77
120.36
120.94
121,51
122.07
122,562
123,16
123.70
126422
124,74
125,25



TABLE 49
MOLAR THERMODYNAMIC PROPERTIES FOR CARBON PENTATOMIC (CS)
IDEAL GAS
273415+T DEG C 1 CAL=64.1840 JOULES

T DEG K=

DEG K

0.00
100,00
200,00
29815
300,00
400400
500400
600,00
700400
800,00
900,00

1000.00
1100.,00
1200.,00
1300.00
1400.00
150000
1600400
1700.00
18u0.00
1900.00
2600.00
2160.00
22C0.,U0
2300.00
240%9.00
2500,00
2600.00
2700.00
2800.00
2500400
390U.00
3100.00
3200400
3300.00
3400.00
3500.00
3600.00
37092.00
3800.00
3900.00
400000
4100.00
4200.G0
4300.00
4400400
4500400
4600,00
4700.00
4800.,00
4900,00
5000,00
51Q0.,00
5200400
5300.00
5400.C0
5500.00
5600.,00
5700.,06
5800.,00
5900.00
6000.00

GRAM MOLECULAR WTe= 60405575 GRAMS

NDARD_THERMODYNAMIC CHANGES_ ON_FORMATION_FRUM_THE ELEMENIS
ac I ard/T as? a6? a69sT
__CAL__ KCAL __CAL _ _CAL__ KCAL CAL__
DEG MOL MOC DEG MOL BEG MOL MOL JEG MG
64027 26244 813.0096 524810 2264623 76040972
STANDARD _THERMODYNAMIC FUNCTIONS
o 0_.0 o_.0 O _,:0_,0. _,.0_.0

9 (9-nQ)  (r-rQy /T ¥ (69-HQ (69-rd1/1
__CAL__ AL _CAL . __CAL__ AL __CAL__
BEG MO MOL DEG MOL  DEG MOL MOL DEG MOL
0.000 04000 0+000 04000 04000 04000
9.077 123249 12.329 464144 3381.4 33,814
13.232 1874.9 9.375 53,617 8848.6 440243
162217 3330.8 11.172 594605 14440, 4845432
16,258 336048 11.203 59,705 14551, 484502
16.188 5067.7 12.719 64,660 20776, 51940
19,564 697947 13.959 68,877 27459, 54,917
20,673 89936 14989 72.544 34533, 574555
21.592 11108, 154869 75.803 41954, 59,934
224355 13306. 164633 784737 49683, 624104
22.987 15575, 17.306 81,408 57692, 644102
23.510 17900. 17.900 83,858 65958, 65.958
23,946 20274, 180431 864120  T4h58, 67,685
24.308 22687. 18.906 88.220 83177, 694314
24,612 25134, 19.334 90,177  92097. 704844
24.867 27608. 19.720 92.010 101207. 724291
25.082 301054 204070 93.736 110496, 734664
25.265 32623, 20.390 95.355 119950, The 96y
25,423 35157, 204681 964895 129565 16e 21t
25.559 37707. 20.948 984352 1393274 774404
25.675 40269. 214154 99.737 149231. 784543
25,780 4284z, 21.421  101.06 159272, 794636
25.669 45424, 21.630  102.32 169442, 804687
25,947 48015, 21.825 103.52 179733, 614657
26.018 50613, 22.006  104.68 190143, 824671
26.079 £3218. 22,176 105.79 200667, 83,611
264135 55829, 22.332 106485 211300, 844520
264183 58445, 22.479  107.88 222037, 854399
264229 61065, 22.617 108.87 232875, 86¢ 250
264268 63690. 22.746  109.82 243810, 87.075
26.305 66319, 22.869  110.74 254837, 87875
26.337 68951, 22,984  111.64 265956, BE.652
26.367 71586, 23,092  112.50 277162. 894407
26,355 76224, 23,195  113.34 288455, 90, 142
26.420 76865 . 23.292  114.15  299831. 90.858
26.443 79508, 23.385  114.94 311285, 914555
26,464 82153, 23,472 115.71 322819, 92,234
26,684 84801. 23.556 116445 334423, 92.855
264502 B7450. 23,635 117.18  346106. 934542
26,518 90101 23.711  117.88 357858, 94.173
26.533 22753, 23.783  118.57  369662. 94,790
Z6b.548 95407, Z3.852  119.25 381573, Y. 395
264561 98063, 23.918 119.90 393531, 95.953
26,572 1607204 23.951  120.56 405552, 964560
26.584 103376, 24.041  121.17 417640, 97,126
26.596 106037, 24.099 121.78 429786, 97.679
26,605 108697, 24,155 122438 441995, 98,221
26,614 111357, 24.208  122.96 454262, 98,753
260623 114019, 241259  123.53 466585, 99.273
26.631 116682, 244309  124.C9 478968, 99,785
26.639 119345, 244356 124464 491405, 100429
26.647  122010. 24.402  125.18 503894, 100.78
26.653 124675, 241446 125471 5164404 101426
26,660 127341, 26459 126423 529038, 101474
26.666 130006+ 24.530 126473  54168Z. 102420
26.673 132673, 24.569  127.23 554383, 102466
26.678 135341, 24.607  127.72 567133, 103412
26.682  138009. 24,644  128.20 579925, 103456
26,687  140677. 24.680  128.68 592774 10400
26.692 143346, 264,715 129416 6056644 106442
26,696 1460164 26,748  129.6G 618598, 104.85
264702 148686, 242781  130.04 631581, 105426

h




TABLE 50

MOLAR THERMODYNAMIC PROPERTIES FOR HYDROGEN MONATOMIC (H)

T DEG K=273.15+T DEG C

STANDARD THERMODYNAMIC CHA

-4

DEG K

298,15

«00
100.00
200400
298415
300.00
400.00
500460
600400
700400
800,00
900,00
1000.00
110000
120G.00
1300.00
1400.00
1500.00
1600.00
1700400
1800400
1900.00
2000400
2100.,00
2200,00
2300400
2400400
25C0,00
2600400
2700400
2800.00
2900.00
3000400
3100,00
3200.00
3300.00
3400400
3500.00
3600.00
3700400
38090.00
3900.00
4C00.00C
4100400
4200.00
4300400
4400,00
4500,00
4600,00
4700.00
4800,C0
4900.00
5000400
5100.,00
5200.00
5300.00
5400400
5500,00
5600400
5700400
5800.00
5900, 00
6000.00

DEG ™OL

1,522

GRAM MOLECULAR WTa= 1400797

52.095

29808

IDEAL GAS

GRAMS

1 CAL=441840 JOULES

NGES _ON_FORMATION_FROM THE ELEMENTS

174,7266

AQQ
t

104410

u_0
THY=HG1 /T

0.000
44970
4e965H
G967
44966
4a967
44968
44968
44967
44967
4,568
4,968
44568
44968
4e567
44968
44968
La968
4.968
4.968
4,968
4,968
4,968
44568
44968
44966
L4e968
4.968
4a.968
4,968
44968
4,968
4,968
4,568
4,968
4,568
44968
4,968
4,968
4,568
4,568
4,968
4,968
4,968
4,968
4,968
4,968
4.968
4,968
449568
44968
44568
44968
44968
4,968
4,968
44968
44968
44968
44968
449558
44968

75

0000
21.964
254407
cTa391
276422
28851
294960
30865
3le€30
324294
324879
334402
33.876
344308
344706
35.076
354417
354737
366039
364323
364591
364846
37.088
374320
37+540
374752
37955
384150
386337
3584518
384692
3RRA0
394,023
394181
39,334
394482
39626
39766
394902
404035
406164
404290
406412
406532
404649
40e763
4Ge875
404984
414091
414196
414298
41e398
414497
414593
41.688
41.781
414872
414961
424009
42,136
424221
42 e 304

48,580

0_ 0
—(GT_HO)

CAL
MoL

0.000
1699,.4
408844
60807
673646
9553,3

12496,
15538,
18664,
21862,
25121,
28435,
31799,
35208,
38660,
4214y,
45674,
49251,
52821,
56440,
60085,
63757,
67453,
711754
7491/,
78682,
82468,
86274,
90097.
93940,
F78C1le
101677,
105571
109482,
113408
117349,
121304.
125274,
129256,
133255,
137265,
14128%,
145321,
149369,
153429,
157496,
161582,
165674,
169779,
173895,
178017,
182151,
186299,
190450,
194616,
168790,
202972,
207161,
211362,
215575,
219793,
224016,

asd/m
_CAL__
BEG - MOLC

162,9373

334892
34,955
34,213
34,4366
34,516
344658
344798
344936
35.067
354156
354322
354444
354564
35,681
35.795
35,907
364016
366123
36228
364330
364430
364529
360625
364720
364815
36.9C4
364993
37.081
37.168
374253
37.336



TABLE 51
MOLAR THERMODYNAMIC PROPERTIES FOR HYDROGEN UNINEGATIVE ION (H}
IDEAL GAS
T DEG K=273,15+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WT.= 1+00852 GRAMS

STANDARD _THERMODYNAMIC CHANGES _ON_FORMATION FRUM_THE _ELEMENTS

0 o 0 o 0 0
T acy aHg AHT/T a5y 467 AGI/T

CAL KCAL CAL CAL__ KCAL CAL
DEG K pEg Mol “MOC BEG MO OEG MOL “ROLC BEG-moC
298.15 ~3,4445 33,38 111.95 6049433 314587 1059433

STANDARD _THERMODYNAMIC FUNCTIONS

T < (h3=nQy  nd-rdr/t s? =i6%-rd) -69-rQisT
DEG K ~oEAL__ CaL _CAL _ __CAL _  CAL __CAL__
DEG mOL MOL DEG MOL  DEG MOL MOL DEG MOL
04060 0+000 0+000 04060 0.00C 04000
160400 496,79 4,568 20,586 1561.8 5.618
260400 993458 4,568 244030 381243 19.06¢
298415 1461,2 4,956 264013 627646 21,045
300,00 164904 4,968 264044 6322.8 21.076
400,00 198742 44968 27473 900241 224505
500400 2483.9 4,968 28.582 11807, 23,614
600,00 2980.7 4.968 294687  1471Z. Z4451Y
700400 347745 4.568 304253 17700 254265
800.C0 397443 4.966 304917  2075%a 250949
$00.G0 447141 44968 314502 £3880. 264534
1000, 00 4967,9 4,968 32,025 27057, 27,057
1100.50 5464,7 4,968 324495 30284. 274531
1260400 5961.5 449568 32.931 33556, 274963
1300.00 6658, 3 4,9€¢8 33,329 36865, 284361
1460.00 6955.1 44968 33.697 40220 284725
1500, 60 745148 4,968 344039 43607, 29,072
1600.0G 7948.6 44968 344360 47627, 294392
1700.00 84454 4,968 34,661 50475, 254095
1800400 8942.2 4.90b 3he945 53959, S4977
1900.00 9439,0 4,568 354214 57467, 304206
2000400 3935,8 4,968 35,469 61001, 304501
2100.C0 10433, 4,568 35,711 645604 304743
2200400 10929, 44568 35,942 66145 3G.974
230000 114264 4,968 364163 71745, 31,195
2400400 11923, 4,568 264374 75375, 31,406
5004060 12420, 4,968 364577 79023 314609
260C.0C 12917, 4,968 364772 82691, 31,804
2700409 136413, 4,968 354955 66377, 314992
2800400 13510, 4,968 374140 90082, 324172
2900400 14407, 4,968 374314 93805, 324347
3000.00 14904, 44968 37.483 $7545, 324515
3100.00 15400, 44968 37.646 101301, 32,678
32004900 15857, Le968 374806 105074, 324830
3300.00 16394, 4,968 37.956  10886<Z. 324588
3600.00 16891, 4,568 384105 112665, 53,137
3500.00 17388, 4,968 384249 116483, 33,081
3600.0C 17884, 4.9€68 38,385 120315. 33,421
3700.C0 18381, 449068 384525 124160. 334557
380000 18878. 44968 384657 126020, 33,689
2900, 00 19375, 4,568 38.786 131892, 33,818
4060400 19872, 4,968 384912 135777, 33,944
4100400 20368, 4.968 39,035 139674, 34,067
4260400 20865, 4,968 354154 143564, 34,167
4200.,00 21362, 4,568 394271 147505, 34,4303
4400400 21859, 4,968 394386 151438, 34,416
4500400 22356, 4,968 354497 155382, 244527
4600, 00 22852, 4,968 39,606 159337, 34463y
4700.00 23349, 4,968 394713 163303, 344745
480000 23846, 4,968 39,818 167280, 344850
4500400 26343, 44968 39,920 171267, 34,952
5080, 0 24839, 4.968 404,021 175264, 35,053
51C2.00 25336, 4,568 404119 179271, 354151
5200.C0 25833, 4.968 40,215 183287, 35,248
5300400 26330, 44968 404310 187314, 354342
5400460 26827, 4,568 406403 191349, 354435
55¢c0.00 27323, 4.908 406494 195394, 3be 526
5600450 27820, 44963 40584 197448, 35.616
5700.00 28317, 44968 404672 203511, 354704
3600.00 28814, 4,568 404756 207562, 5,790
59G0.C0 29311, 4,968 40.843 211662, 35,875
6000, 00 29807, 4,968 404526 215751, 39,958




TABLE 52

MOLAR THERMODYNAMIC PROPERTIES FOR IMIDUGEN (HN)

T DEG K=273,15+T DEG C

GRAM MOLECULAR WT.=

IDEAL GAS

1501467 GRAMS

‘DEG 'K

298.15

T
DEG K

0.00
100.00
200.,0C
298.15
300.00
400400
500.00
600,00
700400
800.00
$00.00

1000400
1100.00
1200,00
130C,.0C
1400.G0
1500,00
1600.00
1700.¢C

1800.00
1900.0C
200C.0C
2100.00
2200.0C
2308,.00
2400.00
2500,00
260C.00
276G+ 00
2800.00
290LL 00
3000400
3109.90
3200400
3300.00
3400400
3500.C0
3600.0C
3700400
3800.C0
3900,00
4000400
4109400
4200090
4300.00
4600400
4500,00
4600.C0
470%.00
4800,00
4900.00
5000400
5100,00
5200.00
5300.00
5400.00
3592400
5600.C0
5700.00
5800400
5900+, 00
6000,00

04,039

]

0.0u0
64961
64963
64966
6.966
6,973
64994
TeO41
76119
76222
Te343
Tet71
74601
Tele?
To847
74960
8,064
Bel61
8,249
§.331
8.405
Ba474
84537
84596
8465C
84700
8.7<7
e791
8.832
8.87¢C
£+906
84941
B.973
9.004
9¢G33
94061
F.088
Sells
9139
Selo3
9.186
9208

.0
A"T

KCAL

Mot

80,

STANDARD THERMCDYNAMIC FUNCTIONS

0,
e
CAL
DEG MOL

a

268432

A C
as

0
7
A

CAL
DEG MOL

44805

0.000
679,86
1376.0
2059.6
207245
2769,3
346745
416940
487647
5593.6
632148
70624
781640
8582,.4
936l.1
10152,
10953,
11764,
12585,
13414,
14251,
15095
15945,
16802,
17664,
18532,
19404,
20281,
21162,
22047
22936
23828,
24724,
25623,
265254
27430,
28337,
292474
30160.
31075,
31992,
32912.
33834,
347358,
35684,
36612.
37542,
38474,
29408,
4g3sk,
41282,
42221,
43162,
44105,
45049,
45996,
46943,
47893,
48844,
49796
50750,
51706,

0,0
(HT Ho)/T

CA

L
DEG MOL

0.000
6,799
6.880
64508
64908
64923
64935
64948
6.967
60992
7.024
T.062
74105
74152
74201
7.251
7302
74353
74403
Te452
74500
Te547
Te593
7.637
74680
7e722
Ta7862
7.800
7838
Te874
7.909
74943
Te976
8.007
5.038
8.068
84056
8s124
84151
8.178
84203
84228
8e252
B8.276
64299
86321
84343
Be364
8.385
8,405
8,425
R, 444
B,463
Ba482
2,500
8.518
844935
84552
B.569
f.586
8,602
8.618

17

0
St

DEG MOL

0.000
35,686
406512
434292
434335
454340
464898
48177
49 4268
506225
51.082
51862
524581
534247
53.871
Stetbb
554009
554533
564030
564504
564956
574389
57.804
58.203
584586
584655
594311
59655
59.988
60.310
604622
60.9524
6le216
61,503

le781
624051
624314
624570
624820
63.064
634303
63.536
634763
63e986
644204
640417
64,4626
644831
€5.032
6554229
654422
65612
£5.798
554981
£€e161
564338
664512
664683
564851
67017
674189
674341

1 CAL=4.1840 JOULES

Acd

KCAL
“MOL

aclsr

CAL
DEG™MTLC

777617 26048140

0_,0

- (G6{~Hg)

caL
MOL

0.000
2888,8
672643

10848,
10928,
15367,
19981,
24737,
29611,
34586,
39652.
44800.
50023,
55314,
60671
66087,
71561,
77088.
82666,
88293,
93966,
99684,
105444,
111244,
117084,
122961,
128874,
134823,
140805,
146820.
152867,

Teang s
1287485,

165031,
171187,
177352,
183543,
189762,
1960006,
202275,
2082704
214888,
221230.
227595,
233983,
240392,
246823,
253275,
259748,
266241,
2727544
279287,
285839,
292409,
298998,
305606.
312231,
318873,
325533,
332210,
338903.
345613,
352329,

0

~169-HJ1 /T

CAL

0.000
28.888
33.631
364384
36,427
384417
39,963
410228
420301
434233
44,058
444800
454475
464095
464670
474205
474707
480180
484627
494052
4944586
49.842
50.211
504566
50906
514234
514550
514855
524150
52.436
524713
52,981
53.242
53.496
53.743
53,983
54,4218
544446
544669
544887
55.100
554308
554511
554710
55.905
56.096
564283
564,467
564647
56,824
564997
574168
574335
57.500
57.661
574820
57.977
b8e131
S8.282
584432
584578
584723



TABLE 53
MOLAR THERMODYNAMIC PROPERTIES FOR NITRORYL (HNO}

IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=4,1840 JOULES
GRAM MOLECULAR WT.= 31401407 GRAMS

T acp aHd ardsT as? 269 a6d/7
DEG K CAL__ KCAL CAL _ CAL__ KCAL CAL _
BEG MOL MOL DEG MOU DEG™MOL MOC DEG™MOL
298.15 -2.157 23.8 79.8252 ~10.289 264859 90,0851
STANDARD THERMODYNAMIC FUNCTIONS

0 0_.0 0_,.0 0 S0 0, _ 0.0
T < (HI-HJ) (Hy=HQ) /T s7 (G7-Hg)  =(G]-HZ) /T
DEG K ==SAL__ CAL _CAL _ __CAL__ CAL _CAL__
DEG MOL MoL DEG MOL  DEG mOL MOL DEG MOL
0.00 04000 0.000 04000 04000 0.000 04000
100.00 74949 794496 7.950 434975 360245 364025
200,00 7.995 1590.9 74955 49,491 8307.2 414536
298,15 84279 2386,9 8006 52.726 13333, 444719
300,00 84287 240149 84006 52,778 13432, 44,772
400400 8,788 3254,8 84137 55,227 18836, 47,090
500400 94342 4161,.8 84324 574248 244624 484925
600,00 94869 512147 84536 58,998  30277. 504462
700,00 104344 6133,7 84762 60,556 36255, 514794
800,00 10765 7189.6 8.987 614965 42382, 524978
900,00 11.133 828446 94205 634255 48645, 544050
1000,00  11.453 9414,5 9.415 64,445 55030, 55,030
1100,00 11,730 10573, 94612 654550 61531, 55,937
1200.00  11.969 11759, $.800 66,581 68137, 56,781
1300.,00 124176 12966, 9.974 67.548  T4B46, 574574
1400,00 12,355 14193, 10,138 684457 81646, 584319
1500.,00 12.510 15437, 104291 694315 88535, 53,023
1600.00 124645 16695, 104434 70.126 95507, 594692
1700,00 124763 17965, 10.568 70.896 102559, 604329
1800400 12.866 19247, 104693 71.629 105686, 604937
1900,00 12,957 20533, 10.809 724327 116884, 6le518
2000.00 13,037 21838, 10.919 720994 124151, 524075
2100.00  13.107 23146, 11.022 73.631 131480, 624609
2200.00 13,170 2646460, 11.118 74,243 138875, 634125
2300.00  13.226 25780, 11.209 744830 146330, 634622
2400,06 13,276 27105, 11,294 754394 153842, 644101
2500.00 13,321 28435, 11.374 754936 161406, 644562
2600,00  13.362 29769, 114449 76,460 169028, 654011
2700.,00 13,398 31106, 114521 764965 176699, 65,444
2800,00 13,431 32448, 11.589 77.453 184420, 654864
2900.00 13,462 33793, 114653 774925 152189, 664272
3000.00 13,489 35140, 11.713 78.381 200003, 66,668
3100.00 134514 36491, 11,771 784824 207863, 674053
3200400 134537 37843, 114826 794254 2157704 674428
3300.00 134558 39198, 11.878 794671 223716, 674793
3400,00 134577 40555, 11.928 80,076 231703, 68,148
3500.00 134595 41914, 11.975 80,469 239728, 684494
3600,00 13.611 43274, 12,021 804853 247797, 684832
3700.00 13,627 44636, 12.064 814226 255900, 694162
3800.00  13.641 46000, 12.105 814590 2640424 694485
3900.,00  13.654 47365, 124145 81944 272217, 694799
4000400 13,666 48731, 12.183 824290 280429, 704107
4100.00 13.677 50097, 124219 82.628 288677, 704409
4200.0C 13,688 51465, 124254 82.957 296953, 70.703
4300.00 13,698 52835, 12.287 83,279 305264, 704992
4400,00 13,707 54205, 124319 83,595 313612, 714275
4500,00 13,716 55576 124350 83,903 321986, 71.553
4600,00 13,724 56948, 12.380 84.204 330389, 71.824
4700400 134731 58321, 12,409 844499 338823, 724090
4800.00 13,738 59695, 124436 844789 347291, 724352
4900.,00 13,745 61069, 12,463 85,072 355783, 72.609
5000400 13,751 62444, 12,489 85,350 364305, 72.861
5100.,00 13,757 63819, 12.513 85,622 372852, 73,108
5200.00 13,763 65196, 12.538 85,889 381426, 73.351
5300400 13,769 66572, 12.561 864152 3900324 73,591
5400400 13,774 67949 12.583 864409 398658, 734826
5500400 13,778 69327, 12.605 864662 407213, 744057
5600.00 13,783 70704, 124626 864910 615990 T4.284
5700.00 13,787 72083, 12.646 874154 426692, 744507
5800,00 13,791 73662, 2.666 87.394 433421, 74,728
5900400 13,795 74841, 12.685 87,630 442173, 744945
60C0.00 13,799 76221, 12.704 87.862 450948, 75,158




TABLE 54
MOL AR THERMODYNAMIC PROPERTIES FOR NITROUS ACID CIS (HNO,!
IDEAL GAS
T DEG K2273.15+T DEG C 1 CAL=441840 JOULES

GRAM MOLECULAR WT.= 47,01357 GRAMS

STANDARD_THERMODYNAMIC CHANGES ON FORMATION FROM_THE_ELEMENTS -
0 0 0 0 0 0

T acp AHy AHZ/T asg 463 aGy/T

nec v -CAL__ KCAL CAL CAL KCAL __CAL__
e DEG MOL MoL DEG MOL DEG MOL MOL DEG MOL
298.15 =-34159 -18.64 -62.518 =-27.9010 -10.27  -3444457

STANDARD THERMODYNAMIC_FUNCTIQNS
0 0_.0 0_,0 0 0,0, _,.0_0

T <p (Hy=Hg) (HI=H) /T St (Gp-Hy) (Gy-Hg1 /T

DEG K CAL __ CAL CAL__ CAL _ CAL CAL __
DEGMOL MoL DEG™MOL  DEG™MOL MOLC DEG™ MOL.-

0400 04000 0000 04000 04000 04000 04000
100,00 84027 794,96 74950 49,727 417747 41,777
200.00 9,238 1648,9 8e245 554592 946945 47,348
298,15 104839 2634,9 8,837 59,583 15130, 50746
300,00 10.868 265449 84850 59,650 15240, 504800
400,00 12,274 3814,.8 94537 62,976 21376, 53,439
500,00 13,411 51007 104201 65.842 27820, 554640
600,00 14,317 6488,7 10.814 684371 34534, 574556
700,00 15,043 795846 114369 70,633 41485, 59,264
800,00 15,636 9493,5 11,867 72.682 48652, 60,815
900,00 164130 11082, 124316 764553 56015, 624239
1000.,00 164547 12716, 12.716 764275 63559, 634559
1100.00 164904 14389, 13,081 77869 71267, 64,4788
1200.00 17,212 16096, 134,413 794354 79129, 65,941
1300.00 17,479 17831, 134716 80.742 87133, 674026
1400,00 17,711 19590, 13,993 82.046 95274, 684053
1500,00 17.914 21372, 144248 834275 103540, 69,027
1600400 18,092 23173, 14,6483 84,438 111928, 694955
1700.00 18,249 24990, 14,700 854539 120426, 704839
1800.,00 18,388 26822, 14,901 864586 129033, 71,685
1900.00 18,510 28667, 15,088 874584 137742, 724496
2000,00 18,619 30523, 15262 88,536 146548, 734274
2100.00 18,716 32390, 15,424 89,447 155447, 764,023
2200.00 18,803 34266, 154576 90.319 164437, TheT44
2300,00 18.881 36150, 154717 91157 173512, 754440
2450400 18,951 38042, 154851 914962 182668, 764112
2500400 19,014 39941, 15,576 924737 191902 764761
2600400 19,072 41845, 16.094 93.484 201214, 774390
2700.00  19.124 43755, 16.205 944204 210597, 774999
2800.00  19.171 45670, 164311 944901 220054, 784591
2900,00 19,214 47589, 16,410 95.574 229577, 79,164
3000,00 19,253 49513, 164506 96,226 239166, 79,722
310000 19.289 51439, 164593 964858 248821, 804265
3200.00 19,322 53369, 16,678 97.471 258538, 80,793
3300.00 19.352 55303, 164759 984066 268315, 814308
3400.00 19,380 57240, 164835 98,644 278150 81.809
2500400 194406 59179, 164908 99,207 288046, 824299
3600.00 19,430 61121, 16.978 994754 297993, 82,776
3700,00 19,452 63065, 174045 100.29 307993, 83,241
3800.00 19,472 65012, 17.108 100480 318047, 834697
3900,00 19,492 65960, 17.169  101.31 328153, 84,162
4000,00 19,509 68910, 17.227 101,80 338310, 84,578
4100,00 19,526 70861, 17.283  102.29 348515, 85,004
4200,00 19,541 72815, 17.337 102,76 358768, 854421
4300.00 19.556 74770, 174388 103422 369066, 85,829
4400,00 19,569 767264 174438 103467 379412, 864230
4500,00 19.582 78684, 174485 104e11  389801. 864622
4600,00 19.594 80643, 174531 104454 400231, 874007
4700.00 19,605 82603, 174575 10496 410708. 87,385
4800,00 19.616 84564, 174617 105437 421225, 874755
4900,00 19,626 86526, 17658 105478  431780. 88,118
5000,00 194635 88489, 17.698  106.17 442380, 884476
5100.00 19,644 90452, 174736 106456 453017, 88,827
5200.00 19.652 92417, 17.773 106494 463690, 89,171
5300,00 19.660 94383, 17.808 107432 474405, 894510
5400,00 19,668 96349, 17.842 107.69 485153, 89,843
5500,00 19.675 98317, 17.876 108405 495939, 904171
5600,00 19,682 100285, 17908 108440 5067644 90+ 494
5700.,00 19,688 102253, 17.939 108+75 517620. 90.810
5800.00 19,694 104222, 17969 109409 528515, 91,123
5900.00 19,700 106192. 176999  109.43 539443, 91,431
6000,00 19,706 108163, 184027 109476 550400, 914733



TABLE 55
MOLAR THERMODYNAMIC PROPERTIES FOR NITROUS ACID TRANS (HN02)
IDEAL GAS
T DEG K=273,15+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WTe= 47401357 GRAMS

SIANDARD THERMODYNAMIC CHANGES ON_FORMATION FROM_THE ELEMENTIS

0 0 0 o 0 0
7 acg AHT aHZ/T as{ 67 aG{/T
bEG K ~-SAL__ KCAL  __CAL _CAL__ KCAL AL
DEG ™ MOL MOL DEG MOL BDEG™MOL MOL DEG™ MOL
298,15 ~24947 ~19.15 -644229 -274946 ~10482 =3642902
STANDARD _THERMQDYNAMIC _FUNCTIONS .
o 00 0_,.0 0 0_,.0 0_0
T < (Hy=Hg) tHy=HZ) /T st (G=Hg) = (67=Hg)/T
DEG K _CAL__ CAL _CAL__ _CAL__ CAL __CAL__
DEG MOL MOL DEG MOL  DEG MOL MOL DEG MOC
0400 04000 04000 04000 04000 04000 04000 .
100,00 84027 794496 74950 494614 416644 414664
200,00 9.328 1651.9 84260 554501 9448,3 47,262
298415  10.999 265049 84891 59,543 151024 504652
300,00 11,028 2670.9 8.903 59,611 15212, 504708
400,00 12,434 384648 9.617 624984 21347, 53,367
500,00 134542 5147.7 104295 654883 27794, 55,587
600,00 14,413 6547.7 10.913 684432 34511, 574519
700,00 154109 802446 11.664 704708  4147ie 594245
800,00 15.676 9565.5 11,957 724763 48645, 60.806 |
900.00 164148 11157, 124397 744638 56017, 624241 :
1000.00 164549 12792, 12.792 764361 63569, 634569 [
1100,00 164894 14465, 134150 774955 71285, 644805
1200.00 17.192 16169, 13,474 79.438 79156, 654964
1300.00 17.453 17902, 13,771 800825 87170. 674054
1400,00 17,681 19659, 14,042 82,127 95319, 68,085
1500,00 17,881 21438, 144292 834353 103591, 694061
1600.00  18.058 23235, 14,522 84.513 111986, 69,991
1700.00  18.214 25049, 14735 85.613 120493, 70.878 . ‘
1800,00 18,353 26877, 144931 864658 129107, 71.726
1900.00 18,476 28719, 154115 874654 137823, 724539 !
2000.00  18.586 30571, 15.286 884604 1466364 73.318
2100,00 18,684 32435, 154,445 89.514 155543, 764,068
2200.00 184772 34308, 154595 504384 1645384 744790
2300.00  18.851 36189, 15,734 91,220 173618, 754486
2400,00 184922 38078, 15.866 92,024 182780, 764159
2500.00  18.986 39973, 15,989 92,798 192023, 764809
2600,00 19,045 41875, 164106 93.544 201340. 77439
2700.00 19.098 43782, 164215 94,263 210729 784048
2800.00  19.146 45695, 164320 944959 220191, 784640
2900,00 194190 47612 164418 954632 229722, 794214
3000,00 19.230 49533, 164511 96,283 239317, 79.772
3100.00  19.267 51457, 164599 964914 2489764 804315 '
3200,00  19.301 53186, 16.683 974526 258697, 804843
3300.,00 19.333 55317, 164763 984121 268482, 81e358
3400,00 194361 57252, 164839 984698 278321, 814859
3500,00  19.388 59190, 164911 99,260 288220 824 349
3600,00 19.413 61130, 164981 99.807 2981754 824826
2700,00  19.435 63072, 17.046  100.34 308182, 834293
3800.00 19,457 65017, 17.110  100.86  318240. 83,747
3900.00 19.476 66964, 17.170 101436 328352, 84,193
4000,00  19.495 68913, 17.228 101.86 338515, 844629
4100,00 19,512 70862, 17.284 102434 348723, 854054 |
4200,00 19.528 72814, 17.337 102.81 358983, 854472
4300,00 19.543 74768. 17.388  103.27 369283, 854880
4400,00 194557 76723 17.437 103472 379635, 864281 '
4500.00 194570 78679, 17.484  104e16 390026, 864673
4600,00 19,583 806374 17.530 104459 400467, 87,058
4700,00 19,594 82596, 17.574  105.01 410945, 874435
4800.00 15,605 84556, 17.616 105442 421469, 874806
4900,00 19.616 86517, 17.656 105483 432029, 88,169
5000,0C  19.625 88479, 17.696 106422 442630, 884526
5100.00 19.635 90441, 17.734 106461 453273, 884877
5200.00 19,642 92405, 17.770 10699 463956, 89,222
5300,00 19.651 94370, 17.806 107437 474673, 894561
5400.00 194659 96336, 174840 107473 485425, 894894
5500,00 19.667 98302, 17.873  108.09 496218, 90.221
5600,00 19.674 100269, 17.905 108445 507043, 904543
5700,00 19,680  102237. 17.936 108480 517909, 904861
5800.00 19,687 1042064 17.967 10914 528804, 91,173
5900.00 19.693 1061754 17.996  109.48 539737, 91.481
6000,00 19,699 108145, 18.024 10481 550700, 91,783




TABLE 56

MOLAR THERMODYNAMIC PROPERTIES FOR NITRIC ACID (HNO_)

T DEG K=273415+T DEG C

298415

T
DEG K

0«00
100.00
200,00
298.15
300400
400.00
500400
600,00
700,00
800.00
900400

1000.00
1160.00
1200,.,00
1300.,00
1400400
1500400
1600.00
1700400
1800.00
1900.00
2000400
2100.00
2200400
2300,00
24C0.00
2500,00
2600,00
270G0.00
2800,00
2900400
3000.00
31CU.UU
3200:.00
3300400
2400.00
3500.00
3600400
37C0,00
3800,00
3900.00
4000400
4100.00
4200400

4300.00 -

4400400
4500400
4600.,00
4#7004C0
48900,00
4900,00
5000.00
5100400
5200.00
5300.00
5400400
5500400
5600.00
5700,00
5800,00
590J.00
£€000.,00

DEG MOL

0000

8.107
10,109
12,747
12,794
15,102
16,929
184347
194450
204324
21.G390
21.612
224097
22,507
224857
23,158
23.418
22,645
234842
244,016
244169
244305
244425
244533
244629
24,715
244792
244862
244526
244983
254036
254084
254128
25,168
25,205
25,239
25,270
254239
254326
254351
254374
254396
254416
254434
25,452
25,468
25,484
25,498
254512
254525
254537
254548
25.559
254569
254579
25.588

54596
25,604
254612
25,620
254627
254633

3
IDEAL GAS

1 CAL=4.1840 JOULES

GRAM MOLECULAR WTe= 63.01297 GRAMS

0
AHy

KCAL

aHd/s1 as? 269 a6d/1

CAL _-SAL KCAL —CAL__
DEG MUL UEG MUL MoL vEs mMuL
-10842671 ~484357 -17.87 =59.9359

61218,
63724,
66235,
£8750.
71268,
73790,
76315,
78844,
81375,
83909.
86446,
88984,
91524,
94067,
96611,
99157,
101705,
104254,
106805,
109357,
111909.
114463,
117018,
119575
122132,
124691,
127250,
129810,
132370
134932,
137494,
140057,

0_.0 0 0_,.0 00
tHy=HG1 /T Sy (63 Ho) (G Ho)/T
__CAL_ . __CAL _ CAL __CAL__
DEG MOL DEG MOL MOL bEG MOL

0000 04000 0.000 0+ 000

7970 53.000 4503,.1 45.031

84460 59.126 10133, 50.666

Jeltlt]l 634660 16165, 54,218

94463 634739 16263, 54,276
10.594 67747 22861, 574152
11.685 716321 29818, 594636
12.683 744539 37114. 6le857
136574 774454 447164 634881
144366 80e110 52596, 65¢ 744
15.068 824546 60730 67.478
15.694 844793 69099, 694099
164255 864876 77683, 704621
164759 884817 B64LET . 724057
174215 90632 95442, 734417
17.629 924337 104592, 74.708
18,006 934944 113907, 754938
184352 954463 123376 774111
184669 Y6903 132998 784234
184961 Y8e271 142758 794310
19.232 99+573 152649, d0e341
19.482 100.82 162670, 314335
19,715 102.00 172809 824290
19.931 103e14 183068, 83,213
20,133 104424 193438, 844103
20322 105429 203915, 844964
204500 106430 214495, 854798
20.666 10727 225171 864604
204823 108421 235947, 87.388
204970 109412 246815, 38e 148
214110 110.00 257769 B8e B8O
2le241 110485 268813, BY. 604
21366 11167 219937 904302
21,484 112,47 291146, 90.983
21.596 113424 302431, 91,646
214703 114400 313794, 924292
21.804 114473 32%230. 924923
21.901 11544 336737, 93.538
214993 116013 348318, 344140
224081 116481 359962, Y4e727
224166 117647 371676, 954302
224246 118411 383457, Y5866
224323 11874 395290 Y6eblu
224397 119435 407203, 964953
224468 119495 419170, 97.481
224536 120.53 431192, 97.998
224601 121611 443276, 98.506
22664 121467 455414, 99,003
22724 122421 467605, 95.490
22.783 122475 479857, 99.970
22.839 123,28 492157, 100,44
22.893 123479 504511, 100490
224945 124430 516916, 10136
224995 124480 529373, 101.80
234044 125428 541877, 102424
23.091 125476 554428, 102467
23.136 126423 567030 103.10
23.180 126469 579675, 103451
234223 127615 592365, 103.92
234264 127459 605105, 104433
234304 128403 617886, 104473
234343 128446 630706, 105412
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TABLE 57
MOLAR THERMODYNAMIC PROPERTIES FOR HYDROXYL (A0)
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=4.1840 JOULES
GRAM MOLECULAR WT.= 17400737 GRAMS

0 0 0 0 0 0
T ACP AHT AHT/T AST AGT AGT/T
CAL__ KCAL AL _CAL _ KCAL  _ CAL _
DEG X pEEmOL ROC BEG MOL DEG MOL MoC DEG ™ MOC
298415 0.184 9.31 314225 3.776 8.18 274435

STANDARD_THERMODYNAMIC FUNCTIONS
V)
T - Y A ZA S S D S B S VA
K CAL __ CAL _GAL__ _CAL__ CAL _CAL__
DEG DEG™MOL mMOLC DEG MOL DEG ™MOL MOL DEG™MOL
0460 04000 0.000 04000 0.000 04000 0.000
100,00 7.798 724.90 7.249 35,725 2847.6 28,476
200.00 7.356 1480.9 7,404 40,984 6715.9 33,579
298415 7.167 2192.1 7,352 43,880 10891, 36.527
300,00 7.165 2205.4 7.351 43,924  10972. 36,573
400.00 7.087 2917.4 7.293 45.973 15472, 38,679
500,00 7.055 36242 7.248 47.550 20151 404302
600,00 7.057 4329.6 7.216 48,836 24972, 41.620
700,00 7.090 5036.6 7.195 49.926  <991za 42,731
800.00 7.150 5748.4 7.186 504876 34953, 434691
$00,00 7,233 6667 .4 7.186 51,723 40084, 44,537
1000400 7.332 7195.6 7.196 52.490 45295 45,295
1100,00 7.439 7936,0 7.213 53,194 50579, 45,981
1200.00 7e549 8683 .4 T7.236 534,846 55932, 464610
1300400 T.659 9443,8 7264 544455 612347, 474190
1400.00 7.766 10215. 7.296 55.026 66822 47,730
1500.00 7.867 10997, 7.331 55,565 72351, 48,234
1600.00 7.963 11788, 7.368 56.076 77934, 48,709
1700,00 8.053 12589. 74405 56.562 83566, 49,156
1800.00 8.137 13399, 7 4bh 57.024 89245, 49,581
1900,00 8.214 14216, 7,482 57.467 94970, 49, 984
2000.00 8.286 15041, 7.521 57.890 100738, 504369
2100.00 84353 15873, 74559 584296 1065474 50737
2200.00 8.415 16712, 7.596 58.686 112397, 51,089
2300.00 8,472 17556, 7.633 59,061 118284, 51,428
2400,00 8.526 18406, 7,669 59,423 124208, 51,753
2502.00 8.576 19261, 7.705 59,772 130166, 52,067
2600.00 £.622 20121. 7.739 60,109 136162, 52,370
2700.00 8.665 20986, 7.772 60,635 142190, 52,663
2800,09 8,775 21854, 7.805 60751 148249, 52+ 946
2900.20 8,744 22727, 7.837 61.057 154340, 53,221
3000.00 Bea7R0 23603, 7868 6le354 160460 53,487
3100.00 8.R14 264483, Te8598 bleb43 166610, 534745
3200.00 8.846 25366. 7.927 61.923 172788. 53,996
3300400 8.876 26252. 7.955 624196 178994. 54,261
3400.00 §.505 27141. 7.983 62.461 185227, 540479
35G0e00 8,933 28033, 84,0069 624720 191486, 544710
3600.00 8.959 28527, 8.035 52.972 197771. 544936
3720.00 8.984 29824, 8.061 63,218 204081, 554157
3800.00 $.008 30724, 8.085 63.458 210414, 55,372
3900.00 9.031 31626. £.109 63,692 2167724 55,583
4000.00 9.053 32530. 8.133 63.921 223153, 55,768
4100450 9,074 33437, 8.155 64e145 225556 55,989
4200.00 S.695 35345, 8177 644363 235981, 564186
4300400 S.115 35256, 84199 blhebHTB 242428, 506375
4400400 9.134 36168, R.220 64e787 268697, 564567
4500400 9,153 37082, 8241 642993 255386, 56. 75¢
4600,00 9,171 37999, Be261 654194 261895, 564934
4700400 5.189 38917, 8.280 654392 268425, 57.112
4800400 F.206 39836, Ba299 654585 274973, 574286
4900400 9,223 L0758, 8.218 65,775 20154z, 574457
5050.00 9.239 41681, 3.336 65.962 288128, 57.626
5100.00 9,255 426064 B.354 6be145 294734, 57.791
£200.00 9,271 43532, 8.372 664325 301357, 57.953
5300400 9.286 64460, 84389 664502 307999, 58.113
5400.00 9,351 45389, B.5405 66575 314657 58,270
5500.,G0 Se316 46320 Batt22 664846 321334, S5B8eb24
5600400 9,330 47252, 8.436 674014 328027+ 58,576
570000 Fe3a4 48186, Belt 54 67e17% 334736, 584726
5800.00 Y.358 491¢1. B46Y 674342 341462, 584873
5900400 9.372 50058, 8.484 674502 348205, 59,018
650C0.00 9.386 50995, Ba099 674660 354963, 594160
82




TABLE 58

MOLAR THERMODYNAMIC PROPERTIES FOR HYDROXYL UNIPOSITIVE ION (HOY)
IDEAL GAS
T DEG K=273415+T DEG C 1 CAL=4,1840 JOULES

1 GRAM MOLECULAR WTe= 17.00682 GRAMS

T acd oy aHdsT as? a6l INC

£6 K car car caL CAL__ KCAL  CAL
o DEE-MOL MOL  DEG MOC  DEG MOL MOL ~ DEG MOL
298,15 4,954 317.5 106,489 84540 312,252 10447298

STANDARD_THERMOOYNAMIC_FUNCTIONS

T 34 TSR TS V2 B R AT S T SV

DEG K cAL _ CAL CAL CAL _ cAL AL _

DEGMGL MOC DEG MOL DEGMOL MOLC DEGTMOL
0.00 0,000 04000 04000 04000 0000 04000
100,00  6.962 679.83 6.798  36.049  2925.0 294250
200,00 6.965 13761 6881 40875 6798.8 33,994
298.15 64969 2059.9 6909 434,656 10956. 364747
300,00 6.969 207248 60909 43,700 11037, 364790
400.00 64982 277042 64926 45,706 15512, 38,780
500,00 7.020 347040 66940 474267 20164, 4060327
600,00 7,095 417544 64959 484553 249564 414594
700,00 7,204 489041 6.986 494655 26868, 424669
800,00 76337 5617.0 T«021 506625 34883, 434604
900,00 T.480 635747 T+064 514497 39990, 444433
1000,00 T.625 711340 74113 524293 45180, 45,180
1100.00 T.765 78826 T«166 524026 50446 454860
1200.00 7.897 8665.8 Te221 534708 55783, 464486
1300.00 8.019 946147 Te278 54e345 61186. 474066
1400.00 8,131 10269. Te335 544943 66651, 474608
1500400 84233 11088. 74392 554508 72174, 48.116
1600,00 8,326 11916, Tettta7 564042 77752, 48,595
1700,00 8,410 12752, 7501 564549 83381, 49,048
1800,00 8,487 13597, 74554 574032 89061, 49.478
1900,00 8.557 14450, 7.605 576493 94787, 49,885
2000.00  B.621  15308. 7.654  57.934 100559, 502279
2100.00  B.680  16174. 70702 581356 1063734 504654
2200,00 Be734 17044 TeT47 584761 112229. 514013
2300400 8.785 17920 74791 594150 118125 51e359
2400.00 8.831 18801, T7.834 594525 124059, 51,691
2500.00 Ba875 19686, 74875 594886 130029, 524012
2600400 8,916 20576, Te914 60235 146036, 524321
2700.,00 8.954 21470, 7.952 604572 142076, 524621
2800.00C 8.990 22367, 7.988 60899 148150. 524911
2900,00 9,024 23267 84023 61e215 154255, 53,192
3000.,00  9.056  26171. 8,057  61.521 160392, 53,464
3100.,0C 9,087 25079 8.090 614819 166559, 53,729
3200.,00 94117 25989, Bel22 624108 172756 534586
3300.,00 9.145 26902 Bel52 624389 178981, 544237
3400.,00 94172 278184 84182 624662 185233, Sue.48Q
3500,00  9.198  28736. 8.210  62.928 191513, 54,718
3600.00  9.223 29657, 8.238  63.188 197819, 54950
3700.00 94247 30581. Be265 63441 204150. 554176
3800,00  9.271  31507. 8.291  63.688 210507, 55,396
33200400 94293 32435, 8.317 63,929 216888, 55612
4000,00 9.316 33365, 84341 64a164 223292, 55,823
410000  9.337 34298, 82365  6u.395 229720 564029
4200,00  9.358 35233, 8.389 64,620 236171, 56,231
4300.00  9.379 36170, 8a412 644840 2426444 564429
4400400  9.399 37109, 8.434  65.056 249139, 564622
4500.00  9.419  38049. 84655 654268 255655, 564812
4600,00 94438 38992, B8e477 654075 262192, 56,998
4700.00 94457 39937, Beb97 654076 2687504 57.181
4800,00 9.476 40884 84517 6954877 275328, 57360
4900.00  9.495  41832. 84537 664073 281925, 57.536
5000,00  9.513 42783, 84557 664265 288542, 57.708
5100.00 9,531 43735, 84575 664454 295178, 57,878
520000  9.549 44689, 8.594 664639 301833. 58.045
5300.00  9.566 45645, 8e612 664821 308506. 58.209
5400.00  9.583 46602, 84630  67.000 315197, 584370
5500,00  9.601 47561, 8.648  67.176 321906, 58,528
5600.00  9.617  48522. 8:665 674349 328632. 584684
5700.00  9.634 49485, 8.682 674515 335376, 58.838
5800.00  9.651 50449, 84698 674687 342136, 584989
5900.00 94667 51415, 8.714  67.852 348913, 594138
6000.00  9.684 52383, 84730  68.015 355706, 59.284



TABLE 59

MOLAR THERMODYNAMIC. PROPERTIES FOR HYDROXYL UNINEGATIVE

T DEG K=273.,15+T DEG C

GRAM MOLECULAR WT.=

IDEAL GAS

1700792 GRAMS

{HO )

1 CAL=4,1840 JOULES

DEG K

0.00
100.00
200400
298415
300400
400400
500.00
600.00
700400
800,.0C
900400
1000400
1100.0C
1200.00
1300.00
1400.,00
1500400
1600400
1700.00
1800.00
1900.00C
2000.00
2100.00
2200.00
2300.00
2400.00
2500,.,00
2600.00
2700.00
2800400
2900400
3000.080
3100,00
3200,00
3300.,00
3400.00
3500.00
3600.00
3700.00
3800.00
3900.00
4000400
4100460
4200.,00
4300.00
4400400
4500400
4600.,00
4700.00
4800.00
4900400
£000.00
5100.00
5200.00
5300.00
56400.00
5500.00
5600.00
5700.,00
5800,00
5900.00
6000400

DEG MOL

04000
6.961
64962
64965
6+965
64969
6.978
74002
7.047
74116
74206
7.306
Te415
Te527
7.638
TeT45
7.848
74944
8.034
8.118
84195
84267
Be334
8.396
84453
84506
84555
80601
84644
84685
84722
8.758
84791
8.823
84853
84881
84908
84934
8.958
8.982
9,004
94026
94047
9.067
9,086
9.105
5.123
94140
9.157
9,174
9,190
9.206
9.221
9.236
9.251
94266
9.280
94294
94307
94321
94334
9.347

STANDARD THERMOUYNAMIC FUNCTIONS

04000
677467
1373.8
205743
2070.1
2766.8
3464 ,0
416249
4865.1
5573,1
6289,.0
701444
775044
8497.5
9255,7
10025,
10805,
11596,
12393,
13201,
14017,
14840,
15670,
16506,
17349.
18197,
19050,
19908,
20770.
21636,
22507,
23381,
24258,
25139,
26023,
26510,
27795,
28691,
29586,
30483,
31382,
32284,
33187,
34093,
35001,
35910.
36821,
37735,
38650,
39566,
40484,
41604,
42326,
43248,
46173,
45099,
46026,
46955,
47885,
48816,
49749,
50683,

0 0
ang/T as{

CAL __CAL
BEG MOL DEG MOL
-112,9297 - 3.864

DEG MOL

0.000
64777
6869
6900
6900
66917
6.928
6.938
64950
6+966
6.988
74014
74046
7.081
74120
7el61
74203
76246
7.290
74334
7377
76420
Tal62
74503
7e543
74582
74620
74657
74693
Te727
74761
Te794
7.825
7.856
7.886
74515
74943
7970
74996
8.022
8.047
8.071
8.094
8.117
84140
8.161
8,183
84203
84223
Be243
84262
6.281
84299
Be317
84334
84352
84368
8.385
84401
8,417
84432
8eu47

8L

DEG MOL

0000
334623
38448
410228
416272
434276
444831
464105
474188
484133
484976
494740
S50e442
514092
514699
524269
52807
534316
534801
5L 4262
S4,703
554125
554530
554919
564294
564655
574003
57340
576665
57980
584486
584582
584870
594149
594,421
59 4686
59 e944
604195
60440
604679
60.913
6lelsl
6le364
61e582
614796
624005
624210
624411
624607
624800
624990
63,176
634358
634537
634713
634886
644057
6L44224
64,4388
64,4550
644710
644867

DEG MOL

‘=33.247 =11145104

_169-40
(Gy=rg)
CAL
MOL

0.000
268446
631548

10235,
10311,
14543,
18952,
23500.
28166,
32933,
37790.
42726,
47736,
52813,
57953,
63151,
68405,
73714
79068.
B44Tia
89919,
95411,
100544,
106517
112127,
117775
123455,
129175,
134925,
140708,
145521,
152365,
158237,
164138,
170067,
176022,
182004,
188011
194042
200098
206176,
212281
218406,
224554,
230723,
236913,
243123,
249355,
255605,
261876,
268165
274474,
2808004
287145,
2935048,
299888,
306285,
312699,
3191304
325577
332040
338518,

0

-(GT—Hg)/r

0000
264846
314579
344328
344371
364359
374903
394167
404238
4lealb?
414989
42726
434396
444011
444579
45,108
454604
464070
464510
4be 928
474326
474706
484069
48e4l17
4BeTH1
494073
494383
494683
454972
506253
50525
50.788
5le 064
14293
514535
5le771
52.001
524225
52 444
524657
524866
53,070
534270
534465
53.656
534844
b4e027
544,208
544384
564557
Su,728
564895
554009
55.22C
554379
554535
55.688
554839
55,988
56134
564278
564420




TABLE 60
MOLAR THERMODYNAMIC PROPERTIES FOR HYDRUPERUXYL (HOZ)
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=4.1840 JOULES
GRAM MOLECULAR WTe= 33.00677 GRAMS

STANUARD THERMULYNWAMIC CHARGLS ON_FURMATIUN FRUM_THE ELEMENTS

0 0 0 0 0 0

T acy AHT anQsT as? 269 a6/t

caL KCAL CAL CAL voar caL

DEG K pEG-FOL MOC  DEG-ROC  DEG AOC “AGC  GoGomoC
298415 ~2.183 5, 16477 ~1042250 8,049 2649953

STANDARD THERMUDYNAMIC FUNCTIUNS

T <3 S-Rdy  Hd=udym sy —168-H3)  -t6§-RG /T

CAL CAL LJCAL__  _CAL__ CAL _.CAL__

DEG K »rg-moL fioc DEG MOL  DBEG MOC  FoL DEG MGL
0.00 04000 0.000 04000 04000 04000 0.000
100,00 7.949 794,86 70949 45,616 376647 37,667
200,00 8503 1591.1 74955 514133 8635,4 43,177
298,15 8.337 2390.3 8,017 546,380 13823, 46,362
300.0C 8,347 2405.8 8,019 564631 13924, 46,412
400,00 £.907 326747 50169 564907 19495, 48,738
560400 Ge&19 4187.4 Ra375 586957 25291, 504582
600400 9.979 516049 84602 60.730 31277, 524 12%
700400 104405 618047 84830 624302 37430, 534472
800.00  10.769 7239,9 94050 634715 43732, 54,665
900,00 11.086 8333,0 94259 654002 50169, 55746
1000.00 114365 9455, 8 9,456 664185 56729, 564729
1100.00  11.612 10605, 9.641 67.280 63403, 57,639
1200.00 11,839 11777, 9.814 684300 70183, 584486
1300.00  12.026 12970, 9.977 694255 77061, 59,278
1450400 2.196 14181, 10,129 704152 84032, 604023
1500.00 12,349 15409, 104272 70.999 91090, 60727
1600,00 124485 16651, 104407 714801 G8230. 514394
1700,00 12,606 17905, 10.532 72.561 105449, 624029
1860,00 12,713 19171. 104651 734285 112741, 624634
190000  12.809 20447, 10,762 734975 120105, 634213
2000.00  12.895 21733, 104866 744,634 121535, h3. 768
2100.00 12,972 23026, 104565 754265 135030, 644300
2200.00 13,061 24327, 11.058 75.870 142587, 64,812
2300.0C 13,103 25634, 11.145 Thet5l 180204, 65.3C6
2400.00 13.159 26947, 11,228 77.010 157877, 65, 752
250C.00 13,210 28266, 114306 T7.548 16560%. 664242
2600.00 134236 29589, 11,380 73,067 173386, 664687
2700.00  13.298 30917, 114651 7R.563 181218, 67,118
2B00.00 13,336 32248, 114517 72,053 189049, 674530
290000 13,371 33584, 114581 794521 197026 67e941
30006.00 13,402 349224 1le.641 79575 202003, bbe 3356
310,00 134432 36264, 1le69b B80ebld 213042 034717
3200400 134458 37609. 11.753 80542 221085, 694069
3300.00 13,483 38956, 114805 Ble256 229190 694452
3400.,00 134506 40305, 114854 Ble65Y 237336, 6©9.805
3500.00 13,527 41657, 11.902 82,051 265522, 704149
3600.00 13,546 43011, 11.947 H2.432 293746, 704485
3700.00 13,565 44366, 11.991 824804 262008, 794813
3800,00 13,581 45723, 124032 83,166 270307, 714132
3900400 134597 47082, 12,072 83.519 278641, 71.446
40C0.00 13,612 48443, 124111 83.863 287010, 11e752
4100,00 13,625 49805, 12,147 B4.199 259613, 72.05¢
4200.00 13,638 51166 124183 Bia525 303850, 724365
4300,00 13,650 52532, 126217 HaoB4S 312319, 724632
4400.00 13,661 53895, 124249 554163 320819, 724913
4500.00 134671 55264, 124281 85,470 329351, 73,189
4600.00 13,681 56632, 85,771 37913, 734429
4700.00 13,590 58001, 854,065 246505, 734724
4800.00 13,699 59370, 86,353 355126, 73.985
4900,00 13,707 60740, R6.636 363775, 74,260
5000.00 13,715 62111, Re913 372453, 74,491
5100,00 13,722 63483, K7.185 381158, Thg 737
5200400 13.729 64856, §7.451 389890, 764979
5300.00 13,736 66229, 874713 398640, 154217
5400,00 134762 67603, 87.969 407432, 754 45¢
5500.00 13,748 68977, 884222 416241, 75,680
5600.00 13,753 70353, 88,469 4250764 754906
570C.00 13,759 71728, 88,713 433935, 764129
5800,00 12,764 73104, 884952 442818, 75¢ 348
5900,00 13,768 74481, 89.188 451726, 764 566
6000,00 13,773 75858, 89.419 6606564 76,776




TABLE 61

MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS MONOHYDRIDE

IDEAL GAS

T DEG K=273.,15+4T DEG C

DEG K

298.15

T
DEG K

0.00
100400
200400
298415
300.00
400.00
500.00
600400
700,00
800.00
900,00

1000.00
1100.00
1200.00
1300460
1400400
1500.00
1600.,G0
1700.00
1800.,00
1900,00
2000.00
2100.00
2200,00
230000
2400400
2500400
2600400
2700.00
2800.00
2900.00
30G0.00
3100.00
3200.00
3300.00
3400.30
3500.00
3600.00
3700.00
380000
3900.00
4000.00
4100,00
4200400
4300,00
4400,00
4500400
4600,00
4700400
4800400
4900.,00
5000.00
5100.0Q0
5200.00
5300.00
5400400
5500400
5600.00
570000
5800.00
5900.00
6000.00

(HP)

1 CAL=4.1840 JUULES

GRAM MOLECULAR WTe= 3198177 GRAMS

0 0 0

&g aHy 4/
__CAL__ KEAL __CAL__
DEG MOL MOL DEG MOL
-0.198 59,2 1984556

DEG MOL

294840

0
&7
KCAL
MoL

514463

o] Ju_,.0 G_.,0
Cp (HT HO) (HT HO)/T
__CAL__ CAL __CAL__
DEG MOL MOL DEG MOL
04000 Ue000 0.000
64956 694497 6+950
6.971 139049 6955
74096 207949 6.976
7.100 209249 6976
74355 28164,.,9 74037
74636 356448 T«130
7.885 4340.8 74235
8.088 5139.7 Te342
Ba4249 59577 Tedad
84,376 678847 7.543
84476 763146 T.632
84557 8483,6 T7.712
8e623 934245 7785
B8.678 10207, 7.852
8o 723 110717, Ted12
8,762 1195¢, 7.968
8,794 12829 8.018
84823 13710 8.065
8.848 14594, 8,108
84870 15479, 84147
84889 16367, 84184
B4907 17257 8,218
8e923 18149, Ba250Q
8.938 19042, 84279
84951 19936. 84307
Be9b4 20832, 84333
84975 217¢9. 8357
84386 226274 84380
84996 .23526. 8e402
94306 244264 Bat423
9.015 25327, Batbt2
94024 262259, B.461
9032 27132 84479
NG 28036, 84496
94048 28640, 8.512
94056 29845, 8e527
GelU63 30750 Be542
9.070 31657, 84556
9.077 32564, 84570
94084 33473, Heb83
94090 34381, 84595
94097 35291 8,608
94103 36201, 84619
F.109 37111, 84630
9.116 38023, 8.642
9.122 38934, 84652
94127 39847, Ba662
9.133 40760 8.672
94139 41673, 8.682
96145 42588 84691
34150 43502, 84700
94156 44418, 84709
94161 45334, 8.718
9.167 4625Q. B.7206
94172 47167, 84735
9.178 48084, 8742
9.183 49003, 84750
9.188 49921, Be758
96194 50839 84765
9.199 51755 8.773
94204 52679 84780

86

DEG ™MUL

0000
424810
474633
50e434
506478
524553
544225
554640
564871
574962
584941
594829
604641
614389
624081
62.726
63,4329
634896
64430
644935
654414
654869
664303
664718
674115
674496
674861
684213
684552
684879
694195
694500
694796
704082
704360
704630
704892
Tle147
T1e396
714638
TleB74
72104
724328
724548
124762
724971
734176
734377
734573
734765
734954
744139
744320
T4e498
Tae672
T4e844
754012
754178
754340
754500
754657
754812

_(a9.,,0
(G HO)

CAL
MOL

0.000
358640
813546

12957,

13051,

18206,

23548,

29043,

34670,

404124

46258,

52197,

58221

64324,

70498

716739

83042

89404

95820,
102288,
108807,
115370
121978,
128630,
13593224
142053,
148820
155624,
162462,
169334,
176238,
183172
199137,
197132,
2Q4154,
2112064,
218279,
225380,
232509,
239662,
246837,
254036
261255,
2689502.
2757674
283051,
2903594
297689
305035.
312401,
319780,
327195,
334616,
342057,
349513,
356992,
364484,
371996.
3795165,
387062,
394610
402154,

17246069

DEG MOL

04000
35. 860
40.678
43458
434502
454516
47.096
484406
494529
504515
514396
524197
526929
53.603
544229
S54e813
954,361
55,877
H6e 365
564827
574267
574685
584085
584468
58,835
594189
59.528
99a855
60e171
60.476
606772
614057
61,4335
614604
614865
624119
624365
624606
624840
63.069
634292
634509
634721
634929
644132
644330
644524
64,715
644901
654083
654263
65443y
654611
65, 780
654946
664110
664270
66e428
664582
664735
664884
674032




TABLE 62
MOLAR THERMODYNAMIC PROPERTIES FOR SULFUR MUNOHYDRIDE (HS)
IDEAL GAS
T DEG K=273,15+T DEG C 1 CAL=4.1840 JOULES
GRAM MOLECULAR WTe= 33407197 GRAMS

STANDARD_THERMODYNAMIC_CHANGES ON_FURMATION FROM_THE_ELEMENIS

1 acd aHd aHY/T as? sy acdsT

- CAL _ KCAL CAL . CAL KCAL CAL
DEG K BEG™MGC AOC DEG MOL  DEG MOL MOL DEG-MOC
298415 -1le119 34,10 11443714 234509 27.08 9048263

STANDARD THERMODYNAMIC_FUNCTIONS
0 0_,.0 0_,.0 0 0.0, _,c0_0

T CP (HT-HO) (HT-HO)/T ST (GT Ho) (GT Ho)/T

DEG K  xcSAk__ CAL __CAL . __CAL__ CAL __CAL__

DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL

0.00 0,000 . 0,000 0000 0000 0,000 0«000
100,00 7169 654,97 6.550 384440 3189%.0 314890
200,00 Te770 812496 44065 4346490 7915.,0 394575
298,15 T.728 2171,9 7286 46,743 11764, 394,456
300.00 Te724 2185,.9 74286 466791 11851, 394504
400,00 Te563 2949,9 7375 48,4989 16646, 41.614
500,00 Te&70 3700.8 74402 50665 21632, 434264
600.00 Te463 4446,8 Tetrll 524025 26768, 444614
700.00 Te521 519547 Tel22 534179 32030, 454757
800400 74618 595247 Tabbl 544189 37399 464748
900.00 Ta734 671947 Te466 554093 42864 474627
1000.00 74855 7499 .6 Te500 554914 48415, 484415
1100.00 74973 829046 7537 564668 54044, 494131
1200.00 8,084 9093.5 7.578 574367 59747, 49,789
1300.00 Ba187 990745 Te621 584018 65516, 506397
1400,00 8,281 10730, Teb65 584628 71349, 504963
1500.00 84367 11563, 74709 594203 77241 514494
1600.00 Bali4 12403, 76752 59¢ 745 83189, 514993
1700.00 8e514 13251, 74795 606259 89189. 52e 464
1800.,00 Be577 14106, 7837 604748 ?5240. 524911
1900.,00 8635 14966, T.877 616213 101338, 534336
2000.00 84687 15833, 7917 6164657 107481. 534740
2100,00 8,735 167044 Te954 624082 113668, 544,128
2200.00 84780 17579, 7991 62490 119899, Y44 499
2300400 B.820 18458, 8,025 624880 126166, 54,855
2400,00 9.092 19351, 8,063 634260 132473, 556197
2500,00 8,893 20249, 8,100 63,627 138818, 554527
2600,00 84926 21138, 84130 63,975 145197, 554845
2700.00 84957 22032, 84160 644313 151613, 564153
2800,00 8.986 22929. 8.189 644639 158060, 564450
2900400 9.013 23829, 84217 644955 164540, 564738
3000.00 9.039 24731 Be244 65261 171051, 57.017
3100.00 94063 25637, 84270 654558 177592, 57.288
3200.00 9.086 26544, 84295 654846 1B4163, 574591
3300400 S4108 27454, Be319 666126 190761 57806
3400.,00 9.130 28366, Be343 664398 197387, 584055
3500400 94150 29280, 84366 664663 204040 584297
3600,00 9,170 30195, 8,388 660921 210719, 584533
3700400 9.189 31113, 8,409 676172 217422, 58,763
3800.,00 9,207 32032, 84430 674418 224155, 58,988
3900,00 94225 32954, 84450 676657 230906, 59,207
4000,00 Qa242 33877, 84469 67.891 237685, 59,421
4100400 94259 34802 84488 68e119 244484, 594630
4200,00 9,275 35729 84507 686343 251310 59,836
4300.00 9.291 36657, 84525 684561 258153, 604036
4400400 94306 37587, 84543 684775 265021, 60e232
4500,00 9.321 38519. Be560 684984 271907, 60e424
4600.00 9.336 39451. 84576 694189 278816, 604612
4700,00 9.351 40386, 8.593 69.390 285745, 604797
4800.00 94365 41322, 84,609 69587 292693, 604978
4900,00 9.379 42259 Bab624 69.780 299661, 61le155
5000,00 94392 43197, 80639 694970 306651, 61.330
5100,00 94407 44137, B.654 704155 313656, 614501
5200.,00 94420 45079 B.669 704338 320681. 61669
5300.,00 9,431 46021 84683 706517 327722, 614834
5400400 94440 46965, 84697 70694 334785, 614997
5500.00 9.456 47910. 8.711 70867 341861, 624157
5600.00 94470 48856 8e724 714038 348960 62314
5700,00 Fe.481 49804 84737 71205 356067, 624468
5800,00 94490 50751 84750 714370 363197, 624620
5900,00 94504 51701, 8,763 714533 370346, 62.770



TABL

E 63

MOLAR THERMODYNAMIC PROPERTIES FOR HYDROGEN DIATOMIC (REFe S5Te) (H,)

IDEA

T DEG K=273.,15+T DEG C

298415

100.00

200,00

298415

300.00

400.00

500,00

600,00

700,00

800.00

900.00
1000.00
1100400
1200400
1300.00
1400.00
1500.00
1600400
1700.00
1800.00
1900,00
2000400
2100.00
2200400
2300.00
2400400
2500400
2600.00
2700.00
2800.00
2900.,00
3000.00
310000
3200,00
3300.,00
3400.00
3500.00
3600.00
3700400
3800400
3900.00
4000.00
4100400
4200400
4300.00
4400,00
4500400
4600.00
4700.00
4800.00
4900.00
5000400
5100400
5200400
53C0.00
5400.,00
5500400
5600.00
5700.00
5800400
5900.00
6000400

L GAS

GRAM MOLECULAR WTe= 2.01594 GRAMS

2

1 CAL=4.1840 JOULES

0 0 0 0 0.
acy AHy AHL/T asy focke
_.CAL__ KCAL L-CAL__ __CAL__ KCAL
DEG MOL MOL DEG MOL DEG MOL moL
04000 0.000 04000 04000 04000
STANDARD THERMODYNAMIC FUNCTIONS
0 0_,,0 0_.0 0 0_,,0
(o (H7-Hg) (Hy=Hg) /T St (67=Hg!
__CAL__ CAL __CAL__ _CAL__ CAL
DEG MOL MOL DEG ™ MOL DEG MOL MOL
____________ 0.000________0e000_ ____0.000 02000 __ 0000
54393 758496 7590 244386 1679.6
6,518 136149 64810 284519 434148
64892 202349 6.788 314206 72801
64894 203649 64790 31,4249 733749
64975 273C.9 64827 33,245 10567,
64993 3429.8 6.860 344804 13972,
7.009 4129.8 64883 364080 175184
7.036 4831.8 64903 374163 21182.
7.087 553747 66922 384105 249464
Te148 6249,7 64944 384944 28800,
74219 6967,7 64968 394700 327324
70300 769346 64994 404392 36738,
74390 842746 74023 414031 408104
74490 917145 74055 414626 44942,
74600 992545 7.090 424185 49133,
74720 10691, 7.128 424714 53379,
7.823 11469, 7e168 434215 57674,
74921 12256, 7.210 434693 62021,
8.016 13053, 74252 44148 66413,
8,108 13859. 74294 444584 70850,
80195 14674 7337 454002 75329
84279 15498, 7.380 456404 79850,
84358 163304 Te423 454791 4405
8,434 17169, Tet65 464164 89007
84506 18016, 74507 4640525 93643,
84575 18871, 74548 464873 98311,
84639 19731, 74589 474211 103017,
84700 205984 74629 474538 107754,
Ba757 21471, 74668 474855 112522,
84810 227549, 7.707 4B4164 117326,
84859 23233, Te744 4B.463 122155,
8,911 241214 T7e781 484754 1270154
Be962 250154 74817 49,038 131905,
9.012 25914, 7.853 494315 136824,
94061 26817, 74887 494984 141767,
94110 27726 74922 494848 146741,
9,158 28639, 74955 504104 1517384
94205 295584 74989 506356 156761
94252 30479 8,021 504602 161810,
94297 31407, 84053 504843 166882,
94342 32339, 8,085 51,079 171978,
9,386 33275, 8,116 514310 177097,
9,429 34216, Bel47 §1,537 182241,
9etT2 35161, 84177 514759 187404.
94514 36110, 84207 514977 192590,
94555 37064 84236 524191 197797,
94595 38021. 84265 524402 203030,
9.634 38983, Be294 524609 208281,
9.673 39948, 84323 524812 213551
94711 409174 84350 53,012 218844,
9.748 41890, 8.378 53,208 224152.
9.785 42867, 84405 53,402 229485,
9.822 43847, 8,432 53,592 234833,
94859 44831, 84459 53,780 240205
94895 45819 84485 53,964 245589,
94930 46810, Be511 S44146 250995
9,965 47805 84537 544325 256417,
94999 48803, 84562 544502 2618604
10,033 498054 84587 544676 267318.
10.066 50809. 8.612 54,848 272795,
10,099 51817. 84636 55,017 278286,

DEG MOL

0«000

—-.0000
164796
214709
240417
244460
264418
274945
294197
304261
31.183
32,000
324732
33.396
344008
344571
35.095
354586
36.046
364483
364896
37.289
374665
38.024
38e 308
384699
39,018
394324
394622
39.909
404186
406457
40,718
40.973
414220
41e462
414696
410926
424149
424368
424582
424790
424995
43,194
434391
434582
43,771
434955
444137
444315
444490
444662
444830
444997
45,160
454322
454479
454635
45.789
454940
464089
460236
464381




TABLE 64
MOLAR THERMODYNAMIC PROPERTIES FOR AMIDOGEN (HZN)
IDEAL GAS
T DEG K=273,15+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WT.= 16.02264 GRAMS

STANDARD_THERMQDYNAMIC CHANGES ON_FORMATION FROM_THE ELEMENTS

0 0 0 o 0 0

T acd A:I ands1 asd 869 N
cAL KCAL CAL__ cAL__ KCAL  __CAL__

DEG K mrZ~Mar Wor  oee’hor  bEG WoT For  DEG RoC
298.15  =2,273 4l. 137.516  =7.605 42,976 166441347

STANDARD THERMODYNAMIC FUNCTIONS
0 0_.0 0_,.0 6 _, 0.0, _ .00

T 14 T SR TR VA S (63-H3) - 163-H3) /T

bEG K CAL__ CAL CAL CAL CAL CAL__

DEG MO MOL DEG™MOL DEGMOL MOC DEGMOC
0.00 0,000 0,000 0.000 04000 0,000 0000
100.00  7.949 794486 7:949  37.790 298441 29,841
200,00  7.953 1589.8 7.949  43.300  1070.2 35,351
298.15  8.024 2373.0 74959  46.485 11487, 38.526
300.00  8.026 2387.8 7.959  46.535 11573, 38.575
400.00  8.219 3199.2 7.998  48.868 16368, 40.870
500.00  8.491 403443 8.069  50.730 21331, 42,661
600.00  8.804 48988 8.165 524305 26484, 460141
700,00 9,141 57960 8.280  53.688 31785, 454408
800200  9.491 672745 Ba409  54e931 372174 46. 522
900400  9.840 769441 8.549 564069  4276B. 47.520
1000400 104179 869542 8.695  57.123 48428, 48, 428
1100.00  10.500 972944 8.845 584109  54190. 49 264
1200.00 10.798 10795 8.995  59.035 60048, 504040
1300.00  11.071 11888, 9.145  59.911  65996. 504766
1400.00 11,318  13008. 92291  60.740  72029. 51,449
1500.00  11.542 14151, 9.634  61.529 78142, 524095
1600.00 11.742 15315, 9.572 624280 84333, 52.708
1700.00  11.922 16499, 9.705  62.998  90597. 53,293
1800.00  12.084  17699. 9.833  63.684 96932, 53.851
1900.00 12.228 18915, 9.955  6u.341 103333, 54,386
2000.00 12.358 20144, 102072 644972 109799. 544900
2100.00 12.475 21386, 10,184 65.578 116327, 55. 394
2200.00 12.580  22639. 102290 664160 122914, 55,870
5300.00 12.676  23902. 104392 664722 129558, 564330
2400.00 12.760 25174, 10.489  67.263 136258, 56,774
2500.00 12.837 26454 10.581  67.785 143010, 57.204
2600.00  12.908 27741, 10.670 68,290 149814, 57,621
2700.00 12.972  29035. 10,754 684779 156668, 58,025
2800.0C 13,030 30335, 10.83¢  69.252 163569, 58,418
2900.00  13.083  2166l. 10.911 694710 170517. 58.799
3000,00 13.132  32951. 10.984  70.154 177511, 592170
3100.00  13.177 34267, 11.056  70.585 184548, 59.532
3200.00 13.218 35587, 11.121  71.004 191627+ 59.884
3300.00 13,256 36910, 112165  Tlewiz 196748+ 604227
3400400  13.290  38238. 11.246  71.808 205909, 604562
3500.00 13.323 39566, 11.305  72.194 2131104 60,888
3600.00 13.353 409024 112362 724569 220348, 61,208
3700.00 13.380  42239. 11.416 72,936 2276234 61.520
3800.00 13.406  43578. 11.468 73,293 234935, 614825
3900.00 13.430  44920. 11.518  73.661 242281, 62,123
4000.00 13.452 46264, 11.566  73.982 249663, 62,416
4100.00 13.473  47610. 112612 74314 257078, 62,702
4200.00 13.493 48959, 112657  T4639 264525, 62.962
4300.00 13.511 50309, 11.700 74957 272005. 634257
4400200 13.528 51661, 112761 75.268 279516, 63.526
4500,00 13.544 53014, 11.781  75.572 287058, 63,791
4600400 13.559  54370. 11819 754870 294630, 644050
4700.00 13.573  55726. 11.857  76.161 302232. 644305
4800,00 13,586 57084, 11.893 764447 3098634 641555
4900.00 13,599 58443, 11.927  76.728 317521, 644800
5000.00 13.611 59804, 11.961  77.002 325208. 65.062
5100.00 13.622 61166, 11.993  77.272 332922. 65,279
5200.,00 13.633 62528, 12.025  77.537 3406624 654512
5300,00 13.643 63892, 12.055  77.796 348429, 654741
540000 13.652 65257, 12.085  78.051 356221, 65.967
5500.00 13.661 66622, 12.113  78.302 364039, 664 189
5600.00 13.670 67989, 120141  78.548 371882, 66.4C7
5700.00 13.678 69356, 12:168 78790 379748, 664623
5800.00 13.686 70725, 12.194 79,028 387639. 664834
5900.00 13.693 72093, 12:219  79.262 395554, 674043
600000 13.700 73463, 124246 79.692 403492, 674249
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TABLE 65
MOLAR THERMODYNAMIC PROPERTIES FOR DLIIMIVE (HZNZ)
IDEAL GAS
T DEG K=273.,15+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WT.= 30.02934 GRAMS

0 0 0 0 0 0

T acy aM] AH/T asy a6y a63/1

bEG K ~oCAL KCAL  _ CAL . CAL _ KCAL  _ CAL__
DEG MOL MOL BEG MOL BEG MOL oL DEGMoL

298415 -5.117 50.9 170.7186 =24,754 58,278 195.4644

STANDARD_THERMODYNAMIC FUNCTIONS
0 0_ .0 o_0 0 0_.0 0_,0

T p (Hy=Hg)  (H=HQ» /T 83 (Gy-Hg)  =(Gy=Hg) /T

CAL _ CAL CAL __ _CAL__ CALS _JCAL

DEG K 5EE~mMOC MOL 5EG MOL  DEG MOL MOL DEG-MOL
0400 04000 0.000 0+000 0000 0.000 0.000
100,00 7.949 794.87 7.949 434352 354043 354403
200.00 84095 1593,.9 7.970 484886 8183,2 40.916
298.15 8.736 2415.7 8.102 524220 13154, 44,118
300.00 8.753 2631.9 8.106 52.274 13250, 44,168
400400 9.784 3357,1 8.393 54,929 18614, 46.536
500,00 10,877 439045 8.781 574230 24225, 48,449
600,00  11.882 552944 9.216 59,304 30053, 504088
700,00 12,769 676249 9.661 61e204 36080 514542
800,00 13,547 807945 104099 624961 42289, 52,861
900.00 14,230 9469,1 104521 64,597 48668, 544075
1000.00 14,830 10923, 104923 664128 55205 554205
1100.00  15.356 12433, 11.302 67.566  61890. 560264
1200.00  15.817 13992. 11,660 68.523 68715, 57.26%
1300.00  16.221 15594. 11.995 70.205 75672, 58,210
1400.00  16.576 17234, 12.310 71.420 82754, 594110
1500,00 16,887 18908, 12.605 72.575 89954, 59,970
1600.00 17,160 20610, 12.882 73.674 97267, 60.792
1700.00  17.401 22339, 13,140 744721 104687, 614581
1800.00  17.614 24090. 13.383 75.722 112210, 62.339
1900,00  17.802 25861, 13,611 76.680 119830. 634069
2000,00 17,970 27649, 13.825 774597 127545, 63.772
2100,00 18,119 29454, 14,026 78,477 135349, Blalibe
2200.00 18,252 31273, 14,215 794323 143239, 654109
2300,00 18,371 33104, 140393 804137 15121¢. 65,744
2400.00 18,478 34946, 14.561 80.922 159265, 664361
2500.00  18.575 36799, 14,720 814678 167396, 660958
2600.00 18,662 38661. 14,870 82.508 1756004 674539
2700.00 18,741 40531, 15.012 83.114 183876, 684102
2800.00  18.813 42409, 15,146 83,797 192222, 68,651
2900.00 18,878 44294, 15.274 84.458 200635, 65,185
3000,00 18.938 46184, 15.395 85.099 209113. 69.704
3100,00  18.992 48081, 154510 85.721 217654, 704211
3200,00 194043 49983, 15.620 864325 226257, 704705
3300.00 19.089 51889, 15.724 86.912 234919, 71,187
3400.00 19,131 53800, 15.824 87.482 243638, 71.658
3500,00 19.170 55715, 154919 88.037 252415, 724118
3600.00 19.206 57634, 16,010 88.578 261245, 72.568
3700.00 19,240 59557, 16,096 854104 2701304 73,008
3800.00 19,271 61482, 164179 89.618 279066, 73,438
3900.00  19.300 63411, 16,259 90.119 288053, 734860
4000.00 19.326 65342, 164335 90.608 297089, 744272
4100.00  19.352 67276, 16.409 91.085 306174, 74,677
4200,00  19.375 69212, 16.479 91.552 315306, 754073
4300.00 19,397 71151, 16.547 92.008 324484, 75,461
4400.,00  19.417 73091, 164612 92,454 333707, 75,843
4500,00  19.436 75034, 16.674 92.891 342975, 764217
4600400 19,454 76979, 16,735 93.318 352285, 764 584
4700.00 194471 78925, 16,793 93,737 361638, 764 944
4800.0C  19.487 808734 16.849 944147 371032. 774298
4900.00  15.502 82822, 164903 964549 3806674 77,646
5000,00 19.517 84773, 16,955 94.943 389942, 77.988
5100.00  19.530 86726, 17.005 95,330 399455, 78,325
5200.00  19.543 88679, 174054 95,709 409007, 784655
5300.00 19.554 90634, 17.101 964081 418597 78.981
5400.00  19.566 92590. 17.146 96,447 628223, 79.301
5500,00 19.577 94547, 17,190 96.806 437886, 79.616
5600.00 194587 96506, 17.233 974159, 447584, 79.926
5700.00 19.596 98465, 17,275 $T7.506 ' 457318 804231
5800.00  19.606 100425, 17.315 374847 467085, 804532
5900,00 19.614 1023664 17.354 984182 476887, 604628
6000,00 19.623  104348. 17.391 984512 486721. 814120
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TABLE 66
MOLAR THERMODYNAMIC PROPERTIES FOR WATER (HéOY
1DEAL GAS
T DEG K=273415+T DEG C 1 CAL=441840 JOULES

GRAM MOLECULAR WTe= 1801534 GRAMS

SIANCARD _THERMQOYNAMIC CHANGES ON_FORMATIQN FROM_THE ELEMENTS

0 [s] 0 1] A0 0

T 2ip 42; AHLIT Ail 467 N
_CAL__ KCAL  _ CAL__ CAL__ KCAL  _ CAL__

DEG K BEG MDL MOL BEG WOC  DEG MOC MOL BEG- BioT
298415 - 24377 -57,796 -193.8477 -104603 “54,635 ~18342457

STANDARD_THERMODYNAMIC FUNCTIONS
0 0_,,0 0_,.0 0 _,.0_,0, _, .00

T o (H3-HD)  (HD-HQ1 /T s? 169-40)  —169-nJ1 /7

DEG K RoSAL AL _ AL CAL _ CAL _CAL _
BEG MOL MOoL DEG MOL  DEG MOL ROL DEGROL

0.00 04000 04000 04000 04000 0.000 0.000
100,00 7.961 785,96 7.860 364394 2653.5 284535
__209.00 ___ 74969 _____1582,9__ 74915 ___41e914 67999 332999
296.15 8,025 2366,5 7.9357""745,104 11081, 37.766
300,00 8,027 2381.9 7940 454153 11164, 37.213
400,00 8.186 3191.8 7.980  47.482  15B01. 394502
500400 Bad&ld 402048 8.042 494332 20645, 414290
600,00 B.676 487548 8,126 50.888 25657, 424762
700.00 84954 575647 Be224 526246 30816, 44,023
800.00 9.246 666647 86333 534461 36102, 450128
900,00 9547 760646 Baett52 S4e567 415044 460115
1000.00 9.851 857546 8.576 554589 47014, 47014
1100.00 104151 957645 8.706 56¢542 52620 474836
1200,00 10,443 10606 8.839 57.438 58319, 484599
1300.00 10,722 11664, 84973 584285 64106, 494312
1400400 10.986 12750. 9.107 59,089 69974, 494982
15C0,.,00 11.232 13861, Ge241 594856 75923, 5064615
1600,00 11,461 14996, 9.373 60.588 81945, 5ie215
1700.00 11.673 16153, 94502 614290 880404 514788
1800.00 11.868 17330, 94628 61le962 94201, 52334
19C0,.,00 12.047 185264 9.751 624609 100431, 524858
2000.00 12.213 19739 9.870 634231 106723, 53,361
2100400 12.365 20968, 94985 63.831 113077, 534846
2200400 124504 24212, 10.096 644409 119487, bhe31l2
2300430 12.633 23469, 10.204 64968 125957. 544764
2400400 12,752 24738, 10.307 654508 132481, 554200
2500.00 12.862 26019, 10.407 664031 139058, 554623
2600,00 12,964 27311. 10504 66+538 145687, 564,034
2700.00 132,058 28612, 104597 674029 152366, 564432
2800.00 13.145 29922, 10.686 674505 159091, 564818
2900,00 13,227 31240, 104773 674968 165866, 574195
3000,00 13,303 32566 10.855 684418 172686, 574562
3100400 136373 33900 10936 68085 179549, 57.919
3200.,00 134440 35241, 11,013 694281 186456, 584268
3300,00 13.502 36588 11.087 694695 193404, 584607
3400.00 13.561 37942, 11.159 70098 200393, 53939
3500,00 13.616 39301, 114229 TOa492 207423, 594264
3600.00 13.668 40665, 11.296 70.877 216494, 594582
3700,00 13,717 42034, 11,361 T1le252 221600 59.892
3800.00 13.763 43408, 11.423 71,618 228742, 604195
3900.00 13,807 44787, 11,4846  71.976 235921. 604493
4000,00 13,849 46170, 11.542 724327 243140, 604785
4100.00 13.889 47557, 11.599 724669 2503884 61,070
4200.00 13.926 48948, 11.654 73.004 257671, 614350
4300,00 13,962 50341, 11.707 734332 264988, 61,625
4400,00 13,996 51739, 11.759 734654 272340, 61.895
4500400 14,029 53141, 11.809 734969 279721e 624160
4600.00 14,060 54545, 11.858 744277 287130, 624420
4700.00 14,090 55953, 11.905 744580 2945744 624675
4800,00 14,119 57364 11.951 74.877 302047, 62.926
4900,00 14,147 58777, 11.995 75.168 309547, 63.173
5000.00 14,173 60193, 12.039 75.455 317083, 630417
5100.00 14.200 61612, 12.081 754736 324643, 634655
5200.00 14,227 63033, 12.122 76,012 332231, 634890
5300.00 14.253 64457, 12.162 76.283 339844, 644122
5400,00 14,278 65884, 124201 76.549 347482, 644348
5500.00 144302 67313, 124239 764812 355154, 644573
5600,00 144327 68745, 12.276 77.070 362848, 64e 794
5700.00 144350 70178. 124312 77.323 370563, 654011
5800.00 144374 71614, 124347 77.573 378310, 65226
5900,00 144397 73053, 12.382 77.819 386079, 654437
6000,00 l4,421 74494, 124416 784061 393872, 654645
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TABLE 67
MOLAR THERMODYNAMIC PROPERTIES FGR HYDRUGEN PERUXIDE (HZUZ)
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=441840 JOULES

GRAM MULECULAR WTe= 34401474 GRAMS

0 0 0 0 0 0,
T ac) aHd N 83 469 INYAS
__CAL__ A _cAL . __GAL__ KCAL AL _
DEG K 5§ MoL kase oES T DEG MOL MOL DEG  MOL
298415 -3.608 -32.58 ~109.2733 -244551 -25425 -B446885
STANDARD _THERMODYNAMIC_FUNCTIONS

T cp HS=H)  n9-nQ) /T s —63-wQ)  -16d-HgsT

DEG K __CAL__ CAL __CAL__ __CAL__ CAL __CAL __
DEG MOL MOL DEG MGL DEG MOL MOL DEG MOL
0400 0.000 04000 04000 04000 0000 04000
100.00 8.013 795,96 7.960 464556 365946 364596
200.00 8.813 1716.9 84585 50,313 834548 41.729
298415  10.304 2593.9 8.700 55.657  14000. 46.956
300.00  10.329 261249 84710 55,721 141034 474012
__400400 __114579_ ____37Q09e8_ ______ 9275 __584869 . 19838s. ___ ___ 490092
500.00 124559 4515.8 $.638 ble562 25862, SIv724
600.00  13.309 621447 10.358 63.922  32138. 53.564
700.00  13.859 7573.6 10.561% 66.016 38637, 55,196
800400 14,299 BGB2a6 1l.228 67.697 45335, 56.666
900,06 14,689 10432, 11.592 69.604 52211, 58,012
1000.00 15,019 11918, 11.918 71.169 59251, 59.251
1160.00 15,329 13436, 12,215 724615 66441, 604401
1200,30 15,609 14983, 12.486 734961 13770 61e475
1300.00  15.869 16557, 12.736 75.221 81230, 624485
1400.00 164109 18156. 12.969 764406 88813, 63.438
1500.00 16.329 19774, 13.185 77.525  96510. 644340
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TABLE 68

MOLAR THERMODYNAMIC PROPERTIES F IR HYDROGEN SULFATE (H,0,S)

T DEG K=273.15+T DEG C

GRAM MOLECULAR WTe= 98407754 GRAMS

LIQuID

274

1 CAL=4.1840 JOULES

T
DEG K

298.15

T
DEG K

298,15
300,00
400.00
500.00
600.00
700400
800,00
90C.00
1000.00
1100.00
1200,00
130C.00C
1400,00
1500, 00
16C0,0C
1700.00
1800,0C
1900.00
2000.00

acd
CAL
DEG MOL

6,845

DEG MOL

33,178
33,298
36,698
38,698
39.998
41,098
41,998
42,698
43,198
43,498
43,598
43,598
43,598
43,598
43,598
43,598
43,598
43,598
43,598

N=298.15 DEG K

=194.,548

~65245139 ~99.353

PRSP 0 S
AL _CAL . CAL__
MOC BEC MOL  BEC mOL
0. 0. 37,488
602997 0.203  37.694
3611.8 91030 47.884
738716 142775 5564300
11328, 18.881  63.482
15384, 219977 69.733
195410 Zui626 152281
23778, 260420  80.270
28074, 280074 84,797
32410, 29.464 85930
36767, 30.639  92.719
41127, 31.636  96.209
45487, 320491 99.440
49847, 330231 102.45
54206, 33.879  105.26
58566, 34,451 107.91
62926, 361959 11040
67286, 350413 112.75
71645, 350323 11499

0
A6y
Kgan

0

AGT/T

DEE-NOT

-164,942 -553,2181

- 163-Hy)

CAL
MOL

11177,
11247,
15542,
20762,
26761,
33429,
40684,
L8560,
56723,
65412,
74456,
83945,
937265,
103825,
114212,
124873,
135790,
la6v40,
158335,

0_,0
T-HR /T
CAL

DEG MCL

~-{G

37,4886
374491
384854
414525
44,601
474755
506855
53,850
56,723
Y94 466
62,080
64,573
564950
6594217
71e383
734455
7544329
174341
79.16¢



TABLE 69
MOLAR THERMODYNAMIC PROPERTIES FOR HYDROGEN SULFIDE (HZS)
IDEAL GAS
T DEG K=273.,15+T DEG C 1 CAL=441840 JOULES

GRAM MOLECULAR WTe= 34407994 GRAMS

0 0 o 0 0 0
T acp & Hy andsr as? a6y a6l
__CAL__ KCAL  __CAL__  __GAL _ Keal  __CAL__
DEG R FEG MoL MOL DEG MOL DEG MOL MOL DEG MOL
298.15 -3,9610 -4,93 ~16.535 1043120 -8.02 -2648990

STANDARD_THERMODYNAMLC_FUNCTLONS

9 0_,0 0_,,0 0 0.0 0.0
T o (HP-HO)  (HQ-HGI/T s3 (169-H1 —t6Q-rdr/T

bEG K <oCAL__ caL _CAL__ __CAL__  CAL L

3 DEG MOL MOL DEG MOL DEG MOL MOL M
0400 0,000 0.000 0.000 0.000 04000 04000
100400 72949 794496 74950 404357 3264047 324407
200.CO 7.978 158949 74950 454870 758440 374920
298415 §.172 235029 72986 494145 12273. 41.163
300400 84176 2395.9 7.986 494200 12364 414213
400,00 8.504 3229.8 8.075 51,594 17408 43,520
500400 8.885 4098.8 8.198 53.533 22668, 450336
600400 9.306 5008.7 8.348 55,190 281054 464842
700400 9.737 5960.7 84515 564657 33699, 484142
800.00  10.161 6955,7 8.695 57,985 39432, 49,291
960,00  10.566 7992.6 8.861 59.206 45293, 504325
1000.00  10.94z 906745 9.068 604339  91271. 51e271
1100.00 11,280 10179, 9.254 61.398 57359, 52,144
1200.00 114583 11322, 9a435 624393  bibav. 520957
1300.00  11.852 12495, 9.611 634331 69836, 53,720
1400400 12.u91 13692, 9,780 64e2ls 162134 54,438
1500.00 124302 14912, 9,941 65.060 52678 554118
1600.00  12.490 161524 10.095 65.860 89224 554765
1700.00 12.657 17409, 10.241 66,622 95848, 564381
1800,00 12.807 18683, 104379 67.350 1025474 564971
1900,00 12,940 19970, 10.511 684046 109317, 57.535
2000,00  13.062 21270, 10,635 68.713 116155, 58,078
2160.00 13,170 22582, 10,753 69.353 123059, 584599
2200.00 134269 23904, 10.866 69.968 130025, 59,102
2300.00  13.356 25236. 10.972 70.560 1370524 59.588
2400,00  13.443 265764 11.073 714130 144136 604057
2500.00 13,519 27924, 11.170 714680 151277« 604511
2600.00 13,589 29219, 11.261 72,212 158472, 60,951
2700.00  13.654 30642, 114349 724726 165719, 614377
2800.00  13.714 32010. 114432 73,224 173016, 61e792
2900.0¢  13.770 33384, 11.512 73.766 160363, 624194
3000,00 13,823 34764, 114588 74.174 1877574 624586
3100.00 13.873 36149, 114661 74.628 195197, 62.967
3200.00 13.920 37539, 11.731 152069 2026824 63.338
3300,00 13,964 38933, 11.798 75.458 210211 634700
3400.00  14.006 40331, 11.862 75.916 2177824 644053
3500.00 144046 41734, 11.924 764322 225393, 644398
3600.00  14.084 43141 11.984 764718 2330464 b4e 735
3700.00  14.121 44551, 124061 774105 2407374 654064
3800.00 14.155 45965, 12.096 77.482 248456, 650386
3900.00 144189 47382, 12,149 77.850 2562334 65.701
4000.00  14.222 488073, 12.201 784210 264036, 664009
4100,00 14,253 502264 124250 78.561 271875, 664311
4200.00 144284 51653, 12.298 784505 27976484 664607
4300,00 14,313 53083. 124345 79.241 287655, 664897
4400.00 14,342 54516, 124390 79.571 295596, 674181
4500.0C 144370 55952, 12434 79.894 303569, 674460
4600,00 14,396 57390, 124476 804210 311574 670734
4700.00 14,422 58831, 124517 804520 319611, 684002
4800.00 14449 60274 12.557 B0eB23 3276784 684266
4900.00  la.aTé 617214 12,596 81e122 335775, 684526
5000.00 144499 631694 124634 gledls 3659024 684780
510000 144522 646204 12.671 814702 352056, 690031
5200.00 14547 66074 12.707 81.984 3602424 694277
5300,00 144570 67530 12.741 824261 368455, 694520
5200,00 144593 68988 . 12.776 824534 376634, 69,758
5500,00  14.615 70448, 12.809 824802 384961, 69.993
5600.,00 14.638 71911. 12.841 834065 393255, 704224
5700.00 144660 13376, 12.873 83.325 401574, 704452
5800.00  14.681 74843, 12,904 834580 4099194 704676
5900.00 14,704 76312, 124934 834831 4182904 704897
6000.00  14.724 77784, 12.964 B4.078 626685, 71.114
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TABLE 70
MOLAR THERMODYNAMIC PROPERTIES FOR AMMUNIA (H3N)
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=44,1840 JOULES

T
DEG K

298415

0.0V
100.00
200.00
298415
300,00
400,00
500,00
600,00
700,00
800.00
900.00
1000400
110U.00
1200400
1300400
140G.C0
1500,0C
1600,00
1700.00
1800.,00
1900.00
20004 0U
2100.00
2200400
2300400
2400,00
2500409
2500.00
27920.C0
280C.C0
2900400
3000.00
3100,00
3200400
3300.00
3400400
3562400
3600400
3700.00
3800.00
390G0400
4000.C0
4100,00
4200400
43C0.00
4400,00
4500,0C
4600400
4700400
4800.00
490C.00
5000400
5100400
520C,00
5300400
5400.00C
5500.06
5600600
570C.00
5800400
5900400
6000,00

GRAM MOLECULAR WT.= 17.,03061 GRAMS

ARD_THERMODYNAMIC CHANGES ON_FORMATION FRUM_T
0 0 0 0
«&p AHy a7 sy
_CAL__ KCAL ~_CAL__ _CAL__
DEG MOL MOL DEG MOL DEG MOL
~5.304 ~11402 ~36.961 -254279 ~3.94  =13,2147
STANDARV _THERMOUYNAMIC FUNCTIONS
0 0_,.0 0_,,0 0 0,0, _ . .0_0
< (Hy-Hg) (Hy-Hg1 /T St (G~Hg) (Gy=Hy ) /T
CAL __ CAL CAL CAL__ CAL __CAL __
BEGMOL MOC DEG MOL  DEG MOC FoC DEGTRMOL
04000 0e000 04000 0000 0000 04000
7.950 794496 7.950 37.208 2925.9 29,259
8.Ub4 159249 74965 424738 695447 344773
84515 2403,9 8.063 464031  11320. 37.968
84526 2419.9 8.066 464083 11405, 384016
9e241 330648 Ba267 484631 16145, 40,363
10,035 427048 84542 50777 21118, 424236
10,807 5312,7 8.855 52.676 26293, 43,822
11,537 643047 90187 544397 31647, 454211
124224 761846 9.523 55,983 37168, 464460
12,867 887346 94860 57.461 42841, 474602
13,466 10190, 10,190 58,848 48658, 484658
14,029 11566, 100514 60.158 54608, 494644
144549 12995, 10,829 61,402 60687, 506572
15,029 14474, 114134 624585 66887, 5ledbl
154459 15999, 11.428 63,715 73202, 524287
15,849 17565, 11,710 64,795 79628, 53,085
164,204 19168, 11,980 65,830 86160, 53,850
164519 20804, 12,238 664822 92793, 54,584
16,761 22469, 124483 67773 99523, 554290
16,994 24157, 12,714 68,686 106346, 554372
17.219 25867, 12,934 694563 113259, 564629
17.428 27600, 134143 704408 120258, 574266
17,629 29353, 134342 71.224 127339, 57.882
17.824 31125, 13,533 724012 134501, 584479
18,013 32917, 13,716 724774 141741, 594059
18.154 34728, 13,891 734513 145055, 59.62¢
18,369 36556, 144060 T4a230 156443, 604170
184536 38401, 144223 744927 163501, 604704
184697 40263, 144380 754604 171427, 616224
18,852 42141, 144531 764263 179021, 61731
184999 44033, 164678 764904 186679, 624226
194154 45941, 144820 774530 194401, 52.710
19.227 47860, 144956 764139 2062165, 63,183
194340 49786, 15087 7184732 210028, 634645
194451 51728, ifez14 794311 217931, 644097
194562 53675, 15337 79877 225890, 644540
19.67: 55640, 154456 804429 233906, 64e974
19,786 57613, 154571 B0«970 241970, 654399
19.887 59596, 15,683 8le459 250099, 654816
15,993 61550, 154792 82.017 256275, 664224
20,109 63595, 5,699 824524 266502, 664626
204204 65611, 16,003 83,022 274780, 674019
20,307 67637, 164104 83,510 283106, 674406
204410 69672, 164203 83,989 291481, 67.786
20.511 71718, 164300 844460 299904, 684160
204612 732775, 164394 844922 308373, 684527
204711 75841, 164,487 8,376 316888, 684869
204810 77917, 164578 854822 325448, 696244
204907 80003, 16.667 864261 334052 694594
214004 82098, 164755 864694 3427004 694939
21.U59 84203, 164841 87.119 351391, 704276
21.194 86318, 164525 874538 360124, 704612
21.287 88442, 17.008 87,950 368898, 704942
21.380 905754 17,090 884356 377713, 714267
21,471 92718, 17,170 884757 386565, 71587
214562 94870, 170249 89.152 395464, 71903
21651 97030, 174327 89.541 404399, 724214
214736 99200, 174403 894925 413372, 724521
21,827 1013738, 17,479 90¢304 422384, 724825
21,913 103565. 174553 90.678 431433, 73,124
21,959 10576i. 17,627 914047 440519, 734420
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TABLE 71
MOLAR THERMULDYNAMIC PROPERTIES FUR PHOSPHINE (HBP)
IDEAL GAS
T DEG K=273,15+T DEG C 1 CAL=4,1840 JOULES
GRAM MOLECULAR WTe= 33499771 GRAMS

o] 0 0 0 0 (2]
T ACP AHT AHT/T AST AGT AGT/T
CAL KCAL CAL__ __CAL__ KCAL __CAL__
DEG K sEG Wor “MoL  DEG MOL  DEG MOL MOL ~ DEG moL
298.15 -64530 le3 4436 -6¢37 3.2 106732
STANDARD THERMODYNAMIC FUNCTIONS
0 0_0 0_,0 0 _s0_,0, _,0_.0

T Cp (HT-HOI (HT_HO)/T ST (GT Hc) (GT do)/T

DEG K ==SAb__ CAL _ CAL . __CAL__ CAL __CAL__.
DEG MOL MOL DEG MOL DEG MOL MOL LG MOL

0.00 0.010 0.000 0.000 0000 Ve 00O 04000
100,06 T o945 794,96 T«950 414341 3335.1 334391
200,00 84111 1593.9 74970 464875 7781i.0 384905
298,15 8.868 242249 84126 504235 12555, 4241G9
300,80 84887 2438.9 84130 504290 12648, 424161
400.,0C 94987 3381.8 Be455 524994 17816, 444540
500.CC 11109 4436,8 BeB74 556344 23235, 460471
600400 12166 5601e7 Je336 57465 28677 LB8a129
700.0C 13,1272 6867.7 9.811 594414 34722, 494603
B0C.u0 134984 822346 10279 6le224 40756, 50e 944
900460 14,728 966045 10.734 62.915 46963, 524181
1¢00,0C 154367 11166, 11.166 €4.501 53334, 53,334
1130.0C 15,914 12730, 11.573 654992 £9861. S4etl9
1200.00 16,379 14346, 114955 676398 66531, 556 &b
1300,02 164775 16004, 12.311 68e725 73338, 56eill
14G0.00 17e114 17679, 12.642 694580 802744 574338
150V.00 174404 19426, 12,951 71.171 87331, 584221
160C.00 17.654 21179 134237 724302 94505, 59,066
1700.0C 74870 22955, 134503 73275 101750 55876
1800400 184057 24752, 3.751 744406 105160, 604655
1900.00 18,221 26566, 134982 754387 11657Ce 6iet05
2000400 184364 283945, l4e198 T€e325 124255, 6240127
2100.CC 186490 3¢238. 144399 T7eclt 131532a 62e6iY
220Je00 18,601 32093, 14,588 78,087 139698, 634469
2300430 18,.7C0 33958, 14,764 78.916 147549, 644152
2400400 18.,78¢ 35832, 144930 794714 155481, 644764
2500400 184857 377i5. 15.086 B80e483 163492, 654397
26C0.0C 184938 35606, 154233 8le224 171476 654991
270C.0C 194001 41503, 154371 Ble9«0 179730, 6be 568
280C.00 19,059 43406, 154502 824632 187363, 674130
29C0.00 194111 45315, 154626 B5e302 136261, 67676
3C0u.VG 15158 47228, 15743 £34951 204625, 686208
3160400 19,201 49146, 15,853 844280 2.305¢. EYe 7206
3200400 19,261 51068, 15,959 85.190 221539, 694231
33C0.00 19,277 52994, 16059 85783 230089, 694724
3440,00 19.31¢ 54923, 164154 864355 23869¢€. 70205
3500400 164340 56856, 16245 B6aS19 247355, 706674
2600400 19,368 58791, 164331 BTel64 256078 71.153
3730,00 15394 60729 16413 874595 2643851, 7leb81
3800,00 194418 62670 164492 88¢513 273678 724021
3300.00 194440 64613, 164567 87017 282552. T2e 449
4000,0C 194461 66553 16+639 894510 29148C. 724870
4103.00 19.4€C 68506, 164709 89990 300455, 73.282
4200,00 14458 70454, 16.775 90459 309475, 73.685
4300.20 1954515 72404, 16.838 904918 318545, 74.080
4403400 19.531 74357, 16,899 916367 327659 744468
4500400 19,545 76311, 16.958 91.806 336818, 744848
4€00,00 19,559 78266, 17.014 G2.236 346021. 754222
4700,00 13,572 80223, 17.069 Q2.657 355267, 754589
4801,00 19,584 32181, 17,121 93,069 364552, 75.948
4990,06 16,595 84140, 17,171 934473 3733879, 764302
5020,07 19.606 861N0, 17220 93,869 383247, T6e 549
5100,90 19.FA1¢ 88061, 17.267 Q4,257 392¢&5°, 764951
5200.29 10,626 90022, 17.312 QL e€39 402102 77327
5209,00 19.635 9198%. 17356 954012 411580, T7eHE7
5400.00 19,6472 93949, 17.398 9%4380 421104, 77542
5500.00 19.651 95914, 17.439 QR4 TH0 430657, 784301
5600,00 19.659 97880, 17.479 Y6 e0F6  HGQ24T, T8e516
5700.00 19.666 99846, 17.517 96442 449874, 78.92¢%
58C0,90 19,73 101813, 17.554 96,784 459535, 7Ge23C
5000,%C 19,680 103781, 17.592 97,121 4692724, 794531
6000,00 19.686 105750, 17,625 97,4572 478963, 79.827
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TABLE 72
MOLAR THERMCDYNAMIC PROPERTIES FOR ORTHU-PHOSPHUKRIC ACID (HBUQP)
LIQUID
T DEG K=273,15+T DEG <€ 1 CAL=4,1840 JOULES

GRAM MOLECULAR WTe= 97.99531 GRAMS

STANDARD _THERMODYNAMIC CHANGES ON_FORMATION_FRUM_THE _ELEMENTS

T acd ol a7 as? 59 a6d/1
DEG K emsih.. KEAL SCAL ~=SAL K§.5'= L1 S
A veEw mul 1'|UL vEuw MmMuL veo MuL MUL VEL MUL
298.15 18,448~ =302,8 ~1015.59] ~115,2720 =264,440 ~5864 9448
STANDARD_THERMODYNAMIC FUNCTIONS
T <3 T R U B R Al
DEG K  ==SAL__ CAL _CAL__ _ _CAL__ CAL _.CAL
DEG MOL MOL DEG MOL  DEG MOL MOL DEG™MOL
298,15 47,998 36,991 10433, 34,991
__EQQLJQ___'L‘I;QQQ _______ §8A ié _____ QAZQI----ﬁiAﬁﬁl---lQ&il; _______ 242991
38 388 35,874
200:00  avia9 565615 152550 59i006 denras 404429
600.00  47.998 14488, 26.147 63,558 26646, 440410
700200  47.998 19288+ 270554 75.956 33881, 482402
800400  47.998 240884 304110  82.365  41804. 524255
900,00  47.998 28888, 32,097  88.019  50329. 55,921
1000.0C 47,998 33687, 33,687 93,075 59388, 59,388
1100.00 47,998 38487, 34.988  97.650  68928. 62,662
1200.00  0.480 #3287, 36.072  101.83 78905. 65,755
1300.00  47.998 48087, 36,990  105.67 89283, 68,679
1400200 47,998 52886, 37.776  105.23 100029, 71,450
1560000 47,998 57686, 38.457  112.54 111118, 740079
1600.00  47.996 62486, 35,056 115,63 122529, 764581
1700.00  47.998 672664 39.580  118.54  134239. 78. 964
1800.00  47.998 72085, 40,047  121.29 146233, 81,240
1900.00  47.998 76885, 40.466  123.88 158497, 530417

N=298.15 DEG K
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TABLE 73

MOLAR THERMUDYNAMIC PRUPERTIES FOR ORTHO-PHOSPHURIC ACID (H3UQP)

T DEG K=273.15+T DEG C

DEG K

298415

1500.0C

CRYSTAL
1 CAL=4.1840 JOULES
GRAM MOLECULAR WTe= 97499531 GRAMS

0 0 0 0 0 0
o AWy BaHL/T asy &3 AGL/T
CAL __ KCAL CAL __ CAL _ KCAL ~SAL__
DEG MOL MOL DEG ®OL DEG™MOL MGOL DEG™#OL
44553 -305.7 -10254317 -128412 -267.5 -897.195
STANDARD_THERMODYNAMIC FUNCTIONS
0 0_,.0 0_,,0 0 0_,.0, _,c0_,0
<5 (Hi=Hg) (Hy=HQ /T St (Gy=Hy) (Gr-Hy /T
__CAL__ CAL __CAL_ . __CAL__ CAL ~_CAL__
DEG MOL MOL DEG ™mOL  DEG MOL MOL DEG MOL
0.000 0.0090 04000 04200 0e000 0+000
10.239 496,98 4,57C 84253 324,28 3,283
18,129 1922.9 94615 17.829 16462,9 8,215
254383 405848 13,613 264420 3818,3 12.807
25479 _____ 41058 _____13.686 264577 ___ 3867,2 12.821
29.998 6890,7 17.227 344556 6931.9 17.330
33,248 10063, 20.127 41,623 10748, 21,496
35,698 13516, 224527 474913 15231, 254385
37.398 171784 24,540 534552 20308, 294012
38,778 20994 264242 58646 25923, 32.404
39,498 26914, 274682 634263  32023. 35.581
39,998 28889 . 284889 67.450 38561, 38,561
40,598 32917. 29.925 714288 45500, 41,364
404998 36997. 304831 76,4838 52809, 444007
41,398 411174 31.628 784136 60460, 464508
41,698 45272, 324337 814215 68429, 484878
41,998 49457, 32.971 24,102 76696, 51131




TABLE 74

MCLAR THERMODYNAMIC PRCOPERTIES FOR HYDRAZINE (i N,

T DEG K=273,15+T DEG C

42

IDEAL GAS

1 CAL=4.1840 JOULLS

GRAM MULECULAR WTe= 32404528 GRAMS

1300.90
1400.00
1500.00
1600,90
1790,00
18C0.0¢
1960.0C
2000.CC
2100.00
2200400
2300,00
24600.,00
2500400
2600400
273600
2800.00
2900.00
3000,00
3100.00
3200.00
3300,00
3400.00
2500,00
36C0.00
3700.00
3800400
3900,00
4000400
4100400
4200.,00
4300.00
4400,00
4500.,00
4600.,00C
4700.0C
4800,00
4900,00
5000,09
5100.00
5200,00
5300.,00
5400,00
5500400
5600,00
5700,00
5800,00
5900.00
6C00.C0

D THERMODYNAMIC CHANGES CMN_FURMATION FROM_THE ELEMENTS

101724,
104801,
107884,
110970,
114061,
117155,
120253,
123356,
176459,
1295646,
132676.
135789,
138904,
142022,
145141,
148263,
151367,
154513,
15764C.,
160769,
163900,

u_..0

862 8697
KCAL QA
woL oLe MG

264,07 1274€857

- v SRV IR

fHy HO)/T Sy (ey=rg!

L CAL____CAL__ CAL

OEG MOL DEG ™MuL MOL
5.C00 Qe2C0 0e 00T
7.997 4b o623 38.625
Be435 524716 44,4200

2]1.68
21.99
22e7%
22457
22483
é34Cs
23432
FCR-L
22475
23,96
26416
24434
26452
26,469
24485
25400
25415
25429
2543
25456
Z2h.6H
25.80
25492
26403
2614
26424

2643406 1722e48 461454,

27424
27431

99

57 126472 SuRTQE,

27.027

7Qecdn 40071,
730422 a7c7c¢e

S P SLT4u,
Tis e 3402 62465,
ROe DTS 10414,
B2 ebnT 78570,
Huebod onYaT,
Bhen D 7951t
HS 4376 104725,

83,

Gaenge

FLelh

Q74631
& YHe67R
8
3
2
6 210593,
o i 2eiC2ldca
3 1 Za1981l.
Y 107408 c4zl3 T
2 108,09 579506,
6 105,08 263855,
o] 11004 ViabE e
5 110497 THSBREZ,
2 j11,88 29700u.

0 112.76 308235,
1 113,62 319555,
6 1lue45 320359,
3 115,27 342445,
5 116407 3540124

1 116485 355658,
i 117461 37738,
7 118425 sB9179,
7 119,07 451090,
3 119,79 412393,
5 120.48 425007,
2 171416 4370849,
6 121.83 4L97 38,

123412 473734, 96e5862
173475 456078, 7elln
L2tesl Ginbot, k :

126497 S10951,
7 1756457 w2341,
8 126415 35064,

3 127428 561408,
7 127.864 S74164,
9 128438 FRAGTS,
9 128492 599840,
7 17764 612758,




TaoLE 75
MOLAR THERMODYNAMIC PROPLRI LS iOR rMYDRAZINL l.lqiizl
LIGUID
T DEG K=273415+T DEG C 1 CAL=441840 JUULES

ORAM MULECULAR WTe= 32404528 GRAMS

0 o .0 <0
T &8 oHY &/t as?
_CAL__ KCAL __CAL__ JCAL_
DEG K BEETMOL %OL 5EG o0 35 NCE
298,15 2,876 12.10 40,5836 -79.1310 35,67  11$.6371
STANDARD THERMGUDYNAMIC FUNCTIONS
0 0_ 0 o_ 0 Re 0,8, _, .0_0
T o (HY=HR)  (H3=ng1 /T 59 (0-Hg)  —163-HYI/T
DEG K _.CAL__ CAL __CAL__ __ShAL__ CAL __CaL__
BEG MOL oL BEG MOL  DEG moL FGL 5EG moL
298,15 23,622 0. 0. 29.049
__300.00_ _ 23,649 __ ____ 43.998__ ___ 0e167__ 294195 _ _ _B714.6____ __
400,00 T25.659 250245 0257 36ed58
500,00  27.85% 5178.7 104557 L2.216
600.00 304058 BOT4 .6 13458 470490 20415,
N=29R.15 DEG K




TABLE 76
MOLAR THERMODYNAMIC PROPERTIES FOR MONATOMIC NITRUGEN (N}
IDEAL GAS
T DEG K=273,15+7 DEG C 1 CAL=4,1840 JOULES
GRAM MOLECULAR WT.= 1440067 GRAMS

0 0 0 ] ArQ O
T ACP AHT L\HT/T AsT AG,T AGT/T

£6 K CAL_ KCAL CAL CAL KCAaL caL
o BES “MOT piot BEE"ROC  DEG-MOC MOL DEG-FOT
298415 1,994 1124979 378.9334 =9,156 108.882 365.1920

T el R e N A I YA

; CAL __ CA ~RGAL __ CAL __ CAL __CAL__

DEG K BEE~MOL mor DEG MOL DEG MOL MOL DEG MOL
0.00 0,000 0.000 0+000 0.000 0.000 0.000
100,00 4,968 496,79 4,968 3l.185 2621.7 2642117
200,00 4,968 993,58 4,968 344628 5532,1 29.661
298.15 4,968 1681,2 4,968 364612 S434,7 31.644
300.00 4,968 1490.4 4.968 364643 950245 31.675
400400 °  4.968 1987,2 4,968 384072 13242, 33,104
500400 4.968 26839 4,968 39,181 17106, 34,213
600400 4,968 268047 4.968 40.G86  21071. 35,118
706400 4,968 347745 4,968 404852 25115, 35,664
800400 4.968 3974.3 4,968 414515 29238, 364548
900460 4,568 4471,1 4968 424101 33415, 374135
100000 4,968 496749 4,568 424624 37656, 37,656
1100.00 44968 5464,7 4.568 434087 41943, 384130
1260.90 4.968 5961,5 44968 434530 46274 38,562
1300,00 4.968 645843 4.968 434927 50647, 384960
1400400 4,968 655541 4.968 44,256 55059, 39,328
1500400 4,968 7451.9 4,968 44,638 59506, 39.670
160C.00 4,968 7948,6 44968 44 4359 63986, 39.991
1760.90 4.968 844544 4,968 45,260 684917, 404292
1800.00 4.968 8942.2 4,968 4be544  T3037. 404576
190C.C0 4.968 9439,1 44968 454813 77605 404845
2C0C.00 44969 9935,9 44968 464068 82199, 414100
2109400 4,970 10433, 44968 46431 86818, 414342
220000 4,971 10930, 4,968 464541 91461, 41.573
2300400 4,972 11427, 4,968 46,762 96126, 41,794
2400400 4,574 11924, 4,968 464,974 100813 42,005
2500400 4,977 12622, 4,969 47,177 105521, 42,208
2600.00 4.581 129204 4,969 47.372 110248, 42,403
2700400 4.987 13418, 4,970 674560 114995, 424591
2800.00 4,993 13917, 4.970 47.742 119760, 42.771
290U, 00 5,001 14417, 44971 474917 124543, 424546
3000.00 5,010 14917, 4.972 48.087 129343, 43,114
3100.00 5,021 15419. 4,974 484,251 124160, 43,277
3200.0C 50034 15922, 44976 484411 138993, 434435
3300.00 5.C4% 16426, 40978 484566 1438424 43,589
340000 5,066 16932, 44980 48,717 148706 434737
2500400 5,085 17439, 4,983 48,864 153585, 43,882
3600400 5.106 17949, 4,986 49,008 158479, 44,022
3700,00 5.129 18460, 4,989 49,148 163387, 44,159
3890,00 5,154 18974, 4.993 49,285 168309, 44,292
3900.00 5,181 19491, 4,998 45,419 1732644, 44,421
4000,00 5.211 20011, 5.003 494551 178192. 444548
4160400 5.242 20533, 5.008 49,680 183154, 44,672
4200.00 5,275 21059, 5,014 49,806 188128, 44,792
4300400 £,310 21588, 54,021 494931 193115, 44,910
440C.00 54347 22121, 5.028 504054 198114, 454026
4500400 5.386 22658, 5,035 50.174 203126, 45,13y
4600.00 5,426 23196, 5.043 504293 208149, 45,250
4700400 5,467 23743, 5,052 50,410 213184, 45,358
4890400 5.510 24292, 5,061 504526 218231 45,465
4900400 5,554 24845, 5.670 504640 223289 45,569
5000400 5,559 25403, 5,081 504752 228359, 45,672
5100400 54645 25965, 5.091 504864 233440, 45,772
5200,00 5,651 26532, 5,102 500974 238532, 454871
530000 5.739 27103, 5.114 514083 2436344 45,965
5400460 5,787 27675, 5,126 51,150 248748, 464004
5500400 5,835 28260, 5,138 514297 2538724 464159
560000 5.883 28846, £,151 514402 259007 464251
5700400 5,932 29437, 5.164 51,507 264153, 464343
5800400 54981 30033, 5,178 514611 269309 464433
5900406 6.029 30633, 5,192 51.713 274475, 46,521
6000.0C 64077 31239, 5,206 51.815 279651. 464609
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TABLE 77
MOLAR THERMODYNAMIC PROPERTIES FOR NITRIC OXIDE (NO)
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=441840 JOULES
GRAM MOLECULAR WTe= 300061 GRAMS

0 0 0 0 0 0
T acl aHd and/1 5 s? 262  acYt
bE6 K nCAL__ KCAL AL _ _CAL__ KCAL  __ChL__
DEG MOL MoL DEG MOL DEL MUL MoL VEG MUL
298,15 041430 21.57 7203461 24959 20,69 6943942

STANDARD_THERMQDYNAMIC FUNCTIONS

T & T VAR RIS S S ML S S
bEG K moSAL caL AL __CAL . CAL __caL__
BES MoL mOC OEG MOL  DEG MOL  MOL GEG MOL
0.00  0.000 04000 04000 04000 0,000 04000
100,00 7.721 745196 70460 42284 3482.4 34,824
200000 74271 149149 70460  47.475  8003.0 404015
298.15  7.133 219649 70368 504344 12813, 42975
300,00  7.132 2209.9 70366 504389 12907, 43,023
400e00 7157 292319 70310  52.441 18053, 45,132
500.00  7.287 364448 7.290 544050  23380. 464761
600.00  7.466 4382.8 7.305  55.394 28854, 48.090
700400  7.655 513847 7.341 564559 34453, 49,218
§00.00  7.832 5912.7 70391 57.593  &0lez, 504202
900.00  7.988 670347 7.449  58.525 45969, 51,077
1000.00  6.123 750946 7.510 59,374 51864, 51,864
1100.00  6.238 832746 7.571 604154 57842, 52.583
1200.00  8.236 9156.5 7.630  60.875 63893, 53,245
1300.00  8.419 99945 7.688  61.545 70014, 53.857
1400000 B8.491  10840. 70743 52.172 76200, 540429
1500.00  8.552  1169YZ. 70795  62.760  B2aal. 544965
1600200 8.605 125504 7.844  63.314 88752, 550470
1700.00  8.651 13413, 7.650  63.837 95109, 550947
1800206 6.692  14280. 7.933  64.332 101517, 56. 398
1500000  8.727 15151, 7.974 64,803 107974, 56.828
2000600 8,755 16025, 8.013  6b.252 114478, 57,239
2100.00  8.788 16902, 84049  65.680 121025. 57,631
2200100  8.813 17783, 8.083  66.089 127612, 58.005
2300.00  8.837 18665, 8.115 664481 134240, 584365
2400,00  8.858 19550, 8.146 664858 1460908, 56,712
2500,00  8.877 20437, 84175 674220 14761.. 59.045
2600.00  £.895 21325, 84202  67.568 154351, 59.366
2700.00  8.912 22216, g.228 67905 161127, 59,676
2800.30  8.927  23107. Ba252  6Ba229 167933, 59.976
2900400  B.941  24001. 8.276  6B.b4z 174770, 604265
000400 8,955 24896, 60299 65.846 1B164l, 604547
3100.00 8,968  25792. 8.320  69.140 188541, 604820
3200.00  B8.980 26689, 8.340  69.424 195467, 61.083
3300000 B.971 27584, 8.360  69.701 202424, 614341
3400000 9,002 28487, 8.378  69.970 209410, 614591
3500,00  9.012 29388, 8.396  70.230 216415, 61,834
3600000 9,022 30289, Ba414 704484 223655, 62071
3700.00  9.032 31192, 8.430 704731 230514, 624301
3800.00  9.041  32095. 8446 704972 237600, 624526
3900.00  9.050 33000, 8,462 11207 244709 624746
4000400  9.058 33905, B.476  T1.436 251840. 624960
4100400  9.066  34811. B.491  71.660 258996, 634170
4200400 9,074 35718, 8.504  71.878 266171, 634374
4300000 9,082 366264 8518 724092 273371, 634575
4400.00  9.090 37535, 8.531 724301 280591, 634771
4500000 94097 38444, B.543 724505 287830, 634962
4600400  S.175 39354, 8555 724705 295091, 64,150
4700200  @.112 40265, B.567  72.901 302371, 642334
480000  9.119 41177, 82579  73.093 309671. 644515
4900.00  9.125  42089. Ba590  73.281 316990, 644692
5000.00  9.132  43002. 84600  13.466 324330, 644856
5100.00  9.139 43915, B.611  73.647 331687, 654037
5200000 g.lab  whnly, §.621  73.524 339058, 654203
5300.00 94152 45744 Ba631 73998 3a64sd, 654367
5400000 9.158  46660. Be641  Thal69 353855, 654529
5500.00  9.164 47576, B.650  T4.338 361285, 654688
600,00  9.170 48493, 84659  T4.503 368726. 652864
5700100 9.176 49410, 8.668  T4.665 376182, 65,997
5800.00 9,182 50327, B.677  T4.825 383659, 664148
5900.00  9.138 51245, 8.686 764982 391150, 664297
8000.00  9.194  52loh. 8.694  75.136 398653, 664 ba2




TABLE 78
MOLAR THERMODYNAMIC PROPERTIES FOR NITROGEN DIOXIDE (NOZ)
IDEAL GAS
T DEG K=273,.15+47 DEG C 1 CAL=441840 JUULES
GRAM MOLECULAR WT,.= 4640055 GRAMS

§IMQAEQ_IHEBMQQZM'AILQJANQE§-Q’J_EQEMAIlQB_EBQM-IﬁE_ELEMENH

0 0 0 0 0 -0
T acy AHT AHT/T AsT AGT AbT/T
c RCAL __CAL__ __CAL__ KCAL ~_CAL__
Les K MGL DEG MOL CEG MOL MOL DEG™MOL
298,15 -1.717 7.93 264597 ~16.259 12,26 414120
STANDARD_THERMODYNAMIC FUNCTIONS

T [ (H?“Hgl (H$~H8)/T sy -(6?-Hg) —(b?-mg)/T

DEG K ~-GAL__ CAL ~CAL _ __CAL__ CAL ~_CAL__
DEG MOL mMOL DEG™MOL  DEG MOL MOL DEG MOL

0400 0000 0.000 0.000 04000 0.000 04000
100,60 74953 794,96 7.950 484385 4043,.5 404435
200,00 84218 1599,9 84000 534951 919043 45,952
298,15 8,837 2434,9 84167 574340 14661, 494173
300.0¢C 8.85C 245049 8.170 574395 L1476y, 49,226
400400 9.601 3373.8 8,435 604043 20643, 51.608
500.0C 10,326 4370.8 §.742 624265 26762, 53,523
600.00 10,954 5435,7 9,060 644205 33087, 55,145
700400 11,468 6557.7 94368 654934 33596, 564566
802,00 11,880 7725.6 54657 674493 46268, 574836
900,00  12.207 893046 54923 68.912 53090, 584989
10UC.00 12,467 10164, 10.164 704211 60047, 604047
1100.06 12,676 11422, 104384 71410 67129, 614026
1200400 12,846 12699, 104583 724520 74325, 614938
1300.00  12.984 13990, 10.762 73.554 81630, 624795
1400.00 i3.,098 15295, 10.v25 744521 89035, 634090
1500.00 13,192 16610 11,013 Theu28 96537, 644355
1600.00 13,272 179313, 11.208 764282 104118, 654074
1700.00 13,339 19264, 11.332 77.089 111788, 65,757
1800.,00 13,397 20601, 11,445 77.853 119535, 664408
190%.,6C 13,446 21943, 11.549 78.579 127357, 67.030
2000400 13,489 23290, 114645 794270 135250, 674625
2luD.00 13,526 24641, 11,7564 794929 143210, 684195
2200,00 13,559 25995, 11.816 804559 151235, 684743
2300,03 17,587 27353, 11,892 8la162 159320, 69,269
2400,00 13,613 28713, 11.964 8l.741 167466, 69.777
25C0.00  1%,635 30074, 124030 62e297 175668, 704267
2600400 13,655 31439, 124092 824832 183923, 704740
2700400 13,673 32805, 124151 ¥3e540 192033, 714197
2800.,00 13,689 34174, 124205 834846 200594, 71.641
2900460 13,704 35544, 124257 84.326 209001, 72,069
3000.00 13,717 36915, 12,305 B4.791 217457, 72,486
31006,00 13,729 38287, 12,351 85,241 225959, (24890
3200.00 13,740 39661, 124394 850677 234504, 73,283
3300.00 13,750 41035, 12,435 86,100 243094, 73,665
3400,00 13,759 42411, 12,476 864511 251725, 744037
2500.00 12,767 43787, 124511 86¢910 260397, 744359
3600400 13,775 45164, 124545 874298 269106 T4a752
3700.00 13,732 46542, 12,579 874675 277854, 754096
3800.00 13,789 47921, 124611 354043 286641, 754 43¢
3900.00 13,795 49300, 12,641 884401 295463, 754760
4000.00 13,800 50679, 12,670 884,751 304323, 76.0861
4100.00 13,805 52059, 12.697 894092 313216, 764394
4200.00 13,810 53440, 12.724 894424 322138, 764700
4300.0C 13,815 54822, 12,749 894749 331096, 764999
4400,00 13,819 56203, 12.773 90.066 340089, 77.293
4500,00 13,823 57586, 12,797 90.377 349113, 77.581
4600.00 13,827 58968, 12.819 904681 358167, 77.862
4709400 13,830 60351, 12.841 90.978 367248, 78.138
480000 13,833 61734, 12,861 914269 376359, 784408
4500.00 13,326 63118, 12,881 91.554 385499, 78,673
5000.00  13.839 64502, 12.900 91eB34 394670, 780934
5100400 13,842 65886, 12.919 92.108 403867, 79,190
5206400 13,845 67270, 12,936 92.377 413093, 19,441
5300,00 13,847 68655, 12.954 924641  4223.5, 794 666
5400,00 13,849 70039, 12,970 92.900 431622, 794930
5500,00 13,851 71424, 12.986 93.154 440324, 804168
5600,00 13,853 72810, 13.002 934403 450248, 80,401
5700.00 13,855 74195, 13,017 534649 459606, 804633
5800400 134857 75581, 134051 93.690 468983, 804859
5900400 13,859 76967, 13,045 94,127 478384, 81,0862
6000400  13.861 78353, 13.059 944360 487809, 81.301
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TABLE 79

MOLAR THERMODYNAMIC PROPERTIES FOR NITROGEN DIOXIDE UNINEGATIVE ION (Nqi’
IDEAL GAS
T DEG K=273.,15+T7 DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WT.= 46.00605 GRAMS

[0} G o} 0 Y] 9]
T ACP AHT AHT/T AST AGT AGT/T
DEG K ~eSAL__ KCAL  __CAL__ __CAL__ KCAL  _ CAL
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL
298415 64449 —-85.7 =287.4378 —204360 ~794775 -26745676

SIANRARL IHEBMOLYNAMIC_ EUNCIIONS

0 0_. 0 0_.,0 v 0_.0 o_ 0
T CP (HT HO) (HT Ho)/T ST (GT Ho) (GT HO)/T

. A A y CA A
DE6 K pegtlor o sesthor  oedfhor Wbt oechor
Ge 00 G.000 04000 0.000 0000 0000 Ve 00C
100.00 74953 794491 Te949 474516 395647 3945067
200,00 8.251 160043 8.002 534087 9017.2 454086
298415 9.016 2445,1 84201 56¢514 14405, 484313
300,00 9.033 2461.8 3.206 564570 14505, 484364
400400 9,951 3411,2 8.528 594295 20307, 50.767
500,00 10,765 4448 44 84897 61,606 26354, 52.709
600,00 lleall 555846 Fe264 634628 32618, S5be 364
700,00 114904 672545 9.608 6546426 39073. 55.81¢%
800,00 124278 793545 Ye9lY 67.04! 45697, ©7.122
SGJ.V0 124564 91782 10.198 684504 52476, 584306
1000.00 12.784 106406, 10446 694840 9394, h9e 394
1100.00 12,957 11734, 10.667 714067 66440, 604400
1200.00 13,094 13036, 10864 724201 73604, ©ls337
1300.00 13,205 14352, 11.040 734253 80878, 62,214
14006400 134295 15677, 11,198 T4 4235 88253, 63,038
1500,00 134369 17010, 11.340 75e155 95723, 63.815
1600,00 13,431 18350, 11,469 764020 103282, 644551
1700,00 13,483 19696, 11.586 764836 110925, 65.25¢
1800400 134527 21046, 114692 774608 118647, 65.915
1900.6G0 13,565 22401, 11.790 784340 126445, 56+ 550
2000400 134597 23759 11,880 796037 134314, 571157
2100400 13e6¢5 29120 ilevbe 794701 laedni, ofe 757
2200,00 134650 b48a, 124038 808539 150453, 054297
2300.00 134671 27850, 124109 80.94¢ 158317, 654834
2400,00 13,690 29218, 124174 8leb2b Leb4ut, 6594350
2500,00 13,707 3C588. 12.23% 824084 174622, 694849
2600400 13,722 31960, 12292 824627 182857, 70.33C
2700.,00 13,735 33332, 124345 834140 191145, f0e795
2800.00 13,747 34707, 12.395 83,640 199484, Tle264
2900,00 13,758 36082, 12.442 84,4122 207873, 71,680
3000.00 13,768 37458, 12.486 844589 216308, 724103
3100.00 134777 38835, 124928 854040 224790, 72513
3200,00 13,785 40214. 124567 856678 233316, 724911
3300400 13,792 4159¢e 12+604 854902 241882, 734299
3400400 13,799 42572 124639 B6e314 250496, 734675
3500.,00 134805 44352, 12.672 Bbe71l4 259147, 714,042
3600,00 13.811 45733, 124704 87.103 267338, T4e40Q
3700400 13,816 47114, 12,734 87,482 276568, T4eT748
38G0.00 13,821 48490, 12,762 874850 285334, 75,088
3900400 13,825 49879, 12.789 88.2C9 294137, 79420
4000,00 13,830 51261, 12.815 884559 302976, 75¢ 744
4100,00 13,833 52644, 12.840 88.9C01 311849, 764061
4200.00 13,837 54028, 12.864 894234 320756, 764370
4300.00 134840 55412 12.886 894560 329696, 76673
4400400 13.843 56796, 12908 896878 338668, 764970
4500400 13.846 58181 124929 90189 347671 774260
4600400 13,849 59565 12.949 906494 356705, 774545
4700400 134852 60950 124968 906791 36577QC. T7.823
4800.00 12,854 62336, 12,987 91.083 374863, 784097
4900,00 13,856 63721, 13,004 516369 383986, 784364
5000.,00 12.858 65107, 13,021 91le649 393137, 78.627
5100.00 12,860 66493, 132,038 914923 402316, 78,885
5200.00 13,862 67879, 13,054 924192 411521, 794139
5300,00 13.864 65265, 13.069 924456 420754, 794388
540Ca00 13,866 70652, 13,084 92716 430013, 75632
5500400 13,867 72038, 13.098 G24970 439257, 79.872
56C0.00 13,869 73425, 134112 934220 4486006, 804108
570000 13,570 748124 13125 934465 457941, 804360
5800400 13,872 76197, 13.138 934707 467299 50569
5900.00 3,873 77567, 134150 Q3,944 476682, 80e 794
6000,.,00 13,874 78974, 13,162 Qa,a177 486088, 81.015

104




TABLE 80

MOLAR THERMODYNAMIC PROPERTIES FOR NITROGEN TRIOXIDE (NO,)

3
IDEAL GAS
T DEG K=273,15+T DEG C 1 CAL=4.1840 JOULES

GRAM MOLECULAR WT.z 62.0049 GRAMS

SIANDARD THERMODYNAMIC CHANGES ON_FORMATION_FRUM THE _ELEMENIS

T ac? aHy aHdT as? 26 acdsr
DEG K ~oSBL__ KeAL  __cAL CAL _ KCAL  _cAL _
DEE MOL MOL  DEGMOC  DEG-MGL MOoL  GEG mOLC
298,15  -2.871 13.0 43,602 -36.033 23,7 79.4898
§I"_WQABQ_IUEBMQQ!’!A"J!E_EQNQILQ'L@
0 0_.0 0.0 u o_0 6_0
T g (HY=HQ)  (m9-ni/T Y (62-rJ)  ~(6Y-HO) /7
DEG K < CAL__ AL SCAL AL AL __caL__
DEG MoL MOL DEG MOL  DEG MOL  Mor 5EemOL
0400  0.000 04000 04000 0.000 0.000 04000
100.00  7.970 79496 70950 50,610 4266, 1 424661
200,00 99020 162849 B.145  56.351  9641.3 484207
298015 112217 261819 8.784  60.349 12374, S1.564
300.00 114259 2635,9 84800 606419 15486, 5leb61Yy
400.00 13,387 3874.8 94687  63.958 21708, 541271
500.06 14,961 529517 104591 670122 58265, 561530
600200  16.104 68517 110619 690957 551300 58537
700400  16.919 850546 124151 720503 azza7e 604353
800,00  17.510 10228, 12,786 740803 49614, 62.018
900,00  17.948 12002, 130336 76.892 87201, 631556
1000.00 180278 13816, 13.814 781801 64987, 644587
1100.00 181532 15655, 14,232 80.555  72054" 662323
1200.00 180731 17510, 140595 820177 81693, 67.578
1300.00  18.890 19400, 144923 83.683 89385, 681760
1600.00 190018 21296, 15.211  85.088 97827, 694876
1500.00 190123 33503, 15,463 864403 106461, 70934
1600.00  19.210 35120, 15700 874640 115104, 71.940
1700500  15.283 27045, 150909  88.807 123927, 724898
1800.00 190345 28977, 164095  ©89.9i1 13286, 730810
1900.00 150397 30913, 164270 904958 141906, 741688
2000,00 19,442 32855, 164428 9l.954 181053, 750527
2100.00  19.431 34801, 164572 920904 180295, 764332
2200.00 19,515 36751, 16,705  93.811 169634, 77,106
2300,00  19.545 38704, 164828 94,679 179056, 770851
260000 191571 40660, 16,962 95.511 188567, 784570
2500,00 190594  4g039° 17.048  96:311 198150" 791364
2600.00  19.615 44570, 17.146  97.080 207830, 752934
2700000  19.633 46545, 17,238  97.820 217573, 804582
2800200  19.650  48506. 170323 981535 327393, 8li212
2900.00  19.665  50ari. 17,606 991325 3237281, 81e821
3000.00  19.678 52438, 174479 99.592 247238, g2e413
5100.00 19.690 & 174551 100.54 257257 ¥2e 986
3200200 19,701 17.618  101.16 267342, 83544
3300.00  19.711 58347, 17,681 101477 277490, 844088
3400.00  19.720 60319, 17.761  102.36 287694, 844616
3500.00  19.739  62291. 17.797 102493 297960, 85.131
3600.00 19,737  g4265. 17.851  103.48 308281, 85.633
3700.00 19,744 66330, 17.902  104.03 318657, 86,123
3800.00  19.750 68514, 17951 104.55 329087, 861602
3900,00 19.756  70186. 174997  105.07 339568, 874069
4000.00  19.762 72164, 18,061  105.57 350098, 874525
4100.00  19.767 74141, 184083 106405 360679, 874970
4200.00  19.772 76118, 184123 106453 371311, 884407
4300400 15,777 78095, 18,162  107.00 381986, 88,834
4400,00 19,781 80073, 184198  107.45 392710, 894252
4500.00  19.785 82052, 184236 107089 403474, 891661
4600,00  19.789 84031, 184268 108433 414285, 904062
4700,00  19.792 86010, 18.300 108476 425141, 904456
4800.00  19.795  §7089. 184331 109417 436035, 904841
4900,00  19.798 89960, 18436]  109.58 446976, 914220
5000,00 19.801 91948, 184350 109498 457954, 91.59;
5100,00 19.804 93928, 18.417 110437 468971, 914955
5200.00 19.807 95909, 184446 110476 480030, 924313
5300.00 19.809 97890, 184470 111.13 491122, 924565
540000 19.811 99871, 184495  111.50 8502253, 934010
550000  19.814 101852, 182519 111087 5i3404 932350
5600.00 15.816 103834, 184562 112423 524625, 93.684
£700.00  19.818 105816, 184564  112.58 535870, 94,012
5800,00 19.819 107798, 184586 112492 847140, 94.335
5900.00  19.821 109780, 184607 113426 558451, 944653
6000.00 19.873 111761, 184627  113.55 569793, 94e 965
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TABLE 81
MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS NITRIDE (NP)
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=4.1840 JOUULES

GRAM MOLECULAR WTe= 4449805 GRAMS

T ach aHy akysT asy a6 a6yst
DEG K < CAL KCAL  _ CAL__ _ CAL__ KCAL  __CAL__
DEG MOL MUL DEG MOUL DEG MuL MOL LEG MUL
298.15 ~5.448 2540 B3eb5 240120 18,553 6le891lu
STANUARD_THERMUDYNAMIC FUNCILONS

o] 0 0 0 0 ] - Oo_ 0 _¢:0__0
T Cp (HT HO) (HT HO)/T bT (GT ﬂo) (uT HO)/T
bEG K SAL. caL JCAL . __CAL__ AL LGAL__
2 DEG MO3 MOL DEG MUL LDEG MOL MUL veL MOL
Ca.00 0. U00 UL U0C Ue 00U Ve V00 04000 04000
100400 Ta949 733496 7940 424027 340867 344087
200400 8,019 159049 Te955 474548 791846 394593
298415 be3le 239049 Be0LlY 506797 L2754, 426777
300400 Ba319 240749 Be(20 S50ebbts lebavae blellY
400.00 BaT732 325748 Balab ©3e297 15061 4541553
500400 9.185 419348 84308 554294 23493, 464987
600,00 94656 5095,.,7 Bab493 574010 29110 484517
700,00 10120 608447 Ba692 586533 348388, 494841
8CC.CU 164556 Tilbet b.898 594914 40813, 21.Gloe
9C0.00 1C.95¢ B194 46 Se10% 616180 46867, 524075
1000.,00 114299 930745 9308 626393 53045, 534045
1100,00 11,603 10453, 9.50%3 63.444 53335, 53¢ 941
1200,00 11,865 11626, Ge689 b4 at465 65731 S4e776
130000 124091 12625, Je866 65e +:4 72225 554558
1400.0C 124285 14044, 104032 bbe3. 8 Tovla, Dbe 2Y0
1500.,00 12.453 15281, 10.187 674181 85490, 564993
1600.,00 12,598 leosa, 10e334 674990 92249, 5Te 606
1700.,00 12,723 17800, 10.471 686757 9IUBE. bBe 286
1800.00 12.833 19078, 104599 69e48Y 105999 58« 889
190,00 12.929 20366, 1Ce719 70.183 112983, LA Y]
2000,00 13,013 21664, 104832 iGe849 120035, 60017
2100400 15,087 22969, 10938 7le48H 127151, 606548
22C0.00 13,153 24281 11,037 724096 134331, 614060
2300400 13421z 255994 11130 T2e682 141571 6le 552
2600,00 13,264 26973, 1le218 736245 148866, 624028
2500,00 13,310 28252 11.301 73.788 156219. 624488
2600400 134352 29585, 116379 Tuesll 163625, O6led3>
270U.,U0 134390 30922 1letbs Tael8lb 171079 O3e 302
2810,00 13,424 3226¢. 11e522 754303 178587, 634781
2900,00 13,455 33607, 11.589 75775 186l4l. 644186
3000.0C 13,483 34954, 114651 T6e231 1937394 644580
3100400 13.509% 36303, 11,711 T6eb 174 201387, 64e 963
3200,00 13.532 37656, 11768 77103 209074, 654 336
3300,00 13,554 39010 114821 77.520 216806, 654699
3400,00 13.574 40366, 11.872 7171325 224579, 664053
3500400 134592 41729 11.521 T8e319 2323924 664398
36900.00 13406C¢ 43085, 11.968 784702 240243, 664 734
3700.00 134624 44447, 12.013 794075 248131 67062
3800.00 134638 45810 12055 79438 256055 674383
3300.00C 13.652 47175 124056 794793 264018, 67697
4000400 13,664 485404 124135 806139 272016, 68004
4100,00 13,675 45908, 124173 80476 280044, 684303
4200,00 13.686 51275 124208 B0+8056 288110, 686598
4200,00 12,696 52644, 124,243 8l.128 296206, 684885
4400,00 13,706 54014, 12276 8let43 304335, 694167
4500,00 13.714 55385, 124308 8le751 312494, 696443
46C0430 13,722 56757, 124339 874053 320686, 69,714
47006.00 134730 58130, 12.368 8le348 328905 694980
48G0,.,00 13,737 59503, 124396 824637 337154, 7Ce 240
4900.,00 13,744 60878, 12e424 H2e921 345434, 10497
5000400 134751 02252 12.450 FERR L] 353737 T0e 47
5100,00 13,757 63628, 12eu76 B83eu71 362073, T0e995
5200400 134762 65004 12.501 836758 570435 Jie237
5300.,00 13.768 56381, 12,525 84,000 378818, Tlete?5
5400,0C 13,772 67758, 124548 844258 387234, ile 710
500,00 13,778 659135 12.570 844510 395067, T1e940
: 76513 124392 44759 404136, 124167
71891 124613 85,003 4126240 72390
73270 124033 §55e243 421138, 724610
74647, 124652 3L e 78 L9665, TZ2eE2Y
600C.00 76029 124572 856710 4338225 734036
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MULAR THERMODYNAMIC PRUPERTIES FUR NITROGEN

T DEG K=273415+T DEG C

1 GRAM MOLECULAR WT.= 28,0134

TABLE &2

IDEAL GAS

GRAMS

(REFe STe)

(N}

2

1 CAL=441840 JOULES

29841°%

0.00
100.00
200.C0
298,15
300400
400,00
500400
600,00
700.00
800.C0
90C.C0

1000400
1100.C0
1200.0¢C
1300.,00
1400400
1500.00
16090.00
1700,00
180U,00
1900.,00
2000400
2100.C0
2200.00
230C.C0
2400.00
258040C0
2600400
2700400
28C0.C0
2900.00
3000.00

2140.00
310000

3200.00
3300.0¢C
34G0.60
350C.00
36C0.CC
370C.00
3800.00
3300409
4900,0C
4100.C0O
4200.00
4300.00
4400.30
4500400
4600.00
4700.00
4800400
4500,00
500C.00
5100400
5200400
5300.00
5400.00
5500.00C
5600400
5700.00
5800.2C
5900405
6C00.0GC

DEG MCL

0eU00

HO)/T

51306,

GeOLO

o

tHs 0

DEG MOL

0«000
64930
6e945
64949
64950
6955
66570
64995
74035
74085
Teltl
7201
7262
Te324
7e385
Tebbs
74500
Te554
74606
Teb54
«701
Te745
74786
Te826
7.863
74899
74933
Te365
Te995
8.024
84052
84079
Bel10%
8.128
84151
8.173
84195
8ell5
84235
84254
84272
84270
84307
84323
84239
84355
843269
84384
Ye398
8eb412
8a425
84438
34450
84463
Ges il
8o4806
BeiS7
34509
8.220
«530
Se541
84551

107

U« V00

0«00C
38.168
424990
454768
454511
474816
494384
50406082
516803
524795
53,689
544504
55255
55952
564601
57,209
57781
58e321
534832
594317
53778
£0e218
606639
614042
61le428
&le739
624156
624495
624831
634152
636461
6347061
64e052
64334
bLe607
Lhet73
654132
6543583
654628
Se867
G64100
664328
6605435
666766
664378
674185
674388
7387
Te781
67972
684159
68e¢342
684522
Gueb%d
584871
6T 002
05209
650573
694535
674694
65435¢
704004

04000
312348
720940

11574,
11658,
16344,
21207,
26213,
31336
36569,
41694,
47304,
527924
58353,
63581
696724
754214
81227,
87085,
$2992.
58947,
104947,
110990.
117074,
123198,
12936Q.,
13b557,
141790,
148057,
154356,
160687,
167048,
173435,
179858,
186305,
192779
199280,
£05805,
2123256,
218931,
225525
232151,
238755,
2454604
252148,
258856
265585,
272333,
273102
28588y,
232656,
299521,
5306364
313225,
320104
3203577,
335391,
340641
347786,
354748,
361725,
368718,

LeG MuL

0000
31l.238
2604045
384819
38.861
404861
42414
43,688
444768
454711
L46e 545
474304
474593
484627
494216
454765
504281
506767
51e2206
51e662
52.078
S5Zetl4
Y2353
534216
53.564
53.900
buedl23
544535
544636
554127
554409
504683
554548
554206
56e 4506
L6700
564937
57.168
574394
5740613
57,828
584038
56243
584443
584639
584831
£9.01%
534203
59303
554560
594 734
590904
604071
6Ge230
00e 397
cdeb505
©0s 711
6Ge86+
£1.015
Sleibos
614309
©iedb3



MOLAR THERMODYNAMIC PRCPERTIES FOR SULFUR NITRIDE

T DEG K=273.15+T DEG C

Ce00
100400
200,00
298,415
300,00
400.00
500400
600.00
700,00
800.60
900.00
1060.00
11¢0,00
1200,00
1300,00
1400.00
1500,00
1600.00
1700,00
1800,00
1900400
2000.00
2100.00
2200.,00
2300,00
2400.00
2500.00
2600.00
2700.00
2800.00
2900.00
3000.00
3100.00
3200.00
3300.00
3400,00
3500.00
3600.00
3700,00
3800,00
3900.00
4000400
4100.C0
4200.00
4300.,00
440000
4500.00
4600,00
4700,90
4800,00
4900.,00
5000.00
5100.00
5200.00
5300.00
5400.C0
5500.00
5600.,00
5700.,00
5800.00
5900,00
6000.G0

DEG MOL

0.000
74720
7.697
74599
7.600
7,742
7.951
8.146
8,304
8,633
84536
B.614
8676
8,731
84775
8,812
84843
84871
84895
8,916
84935
84952
84968
8,982
84996
94008
9,020
9,032
9,142
9,052
9.062
9,072
9,081
9,089
9,098
9,106
9,114
9,122
9,13¢C
9.138
94145
94153
9,160
9,167
9.174
9.181
9,188
9.195
9,202
9,209
9,216
9,222
94229
9,236
94242
Ga249
94255
94262
9.268
9.275
9.281
9.288

GRAM

MULECULAR WTe=

TABLE &3

I1DEAL GAS

4640707

(NS}

1 CAL=4,1840 JUULES

GRAMS

o 0 0 0 0
aHS ary/T N act acist
KCAL  __CAL . CAL _ KCAL  _ CAL__

MOL DEG MOL DEG MOL MOL DEG ™ MoL
63 2114302 22.537 56,275 18847464
STANDARD THERMODYMAMIC FUNCTIONS
0_.,0 C_.0 G ., C_0,  _, 0.0

(Hy=Hg)  (HI-HI/T 5§ 165-HgY = 16y-HyI /T
CAL __CAL_ o _CAL__ CAL __CAL __

2oL DEG MOL  DEG MOL MoC £G MO
¢+000 c.000 04000 04000 0.000
719,956 7.200 44,612 3741,2 37,412
1497,9 74490 504008 850348 42,519
2245.9 7.533 53,052 13572, 454520
225949 7.533 13670. 454566
302548 7.565 ; 19995, 47,738
381048 7.622 57.052 24715 49,431
4615.8 74693 55.519 40496, 504820
5438 ,7 7.770 L0.787 26412, 524017
627547 s hQe9Ch  GlLh4b, 534060
712%.6 7.915 51,904  4R%9C, 53,989
798146 7.982 £2.808  S4B25. 54,826
BBGS 6 4,061 £3.632 61149, 554590
971645 R.097 54,380 675950, 56,292
10591, 8,147 £5.09C 74025, 564942
11471, 8.194 55.741  B0566. 57,847
12353, 8.236 66.351 87173, 584115
13239, 8,275 664922 93835, 584647
14127, Be310 674461 100556 594150
15018, B.343 674970 107327, 894626
15911, Be3T74 hBelHZ 114147, AN Q7T
16805, 8,403 ABe911 1210164 £0e508
17701, 8,429 A9 B4R 127929, 600918
18598, 8,656 69.766 134885, 614312
19497, 8,677 70.164 141881, 61.688
20398, 8,499 704547 148516, 624048
21299, 8,520 70.915 155990, €24 396
22207, 8,539 714269 163099, 624730
23105, 84557 71.610 170243, 634053
24010, 84575 71.939 177421, A3, 264
26916, 84592 724257 184631, A3,666
25823, 8.608 724565 191873, 634958
26730, 84622 72862 199144, 644240
27649, 84637 734151 206446, 644514
28548, 8.651 734431 213776, 64.781
29454, B 664 73,702 221130, 65,038
30368, 8.677 73,966 228514, 654290
31280, 8,689 74,223 235923, £5. 534
32193, 8.701 Ta,u7A 263358, 654772
33106, 8.712 744717 250819, 564005
34020, 8.773 744954 258301, 6he231
34935, 8.734 75.186 265810, 664452
35851, 8,744 75.412 273339, 564668
36767, Ba754 75.633 2808972, 66. 879
37684, 8,764 75,849 288467, 674085
38602, 8.773 76,060 29506%, h7a 261
39521, 8.782 76,266 3035677, 67684
40440, 8,791 76,468 211314, 674677
41360, 84800 T6.666 218971, 674866
42280, 8.808 764860 326649, 684052
43201, 8.816 77.050 334345, bR, 234
44123, 8.825 77.736 342058, 68,412
45046, 8,832 774419 349702, 68,587
45969, 8.840 T7.598 357542, 684758
LHBY S, g.,848 776774 165310, b8, 92€
47818, B85S 774947 373097, 59,092
48743, 8862 784116 380896, 69,254
49669, 8.869 784283 388717, 69,414
50594, 8.876 T8 LGT 296554, 69,571
51521, 8.883 784609 404411, 69,726
52649, 8.890 78.767 4122764 69,877
53378, 8,896 78.923 4201604 70.027
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TABLE 84

MOLAR THERMUDYNAMIC PROPERTIES FUR DINITROGEN MONUXIDE (N.U)

T DEG K=273,15+T DEG C

GRAM MOLECULAR WT.= 4440128

IDEAL GAS

GRAMS

1 CAL=4,41

2

840 JOULES

STANDARD THERMULYNAMiC CHANGES UN FURMATIUN FRum THEt ELeMenTsS

T
DEG K

298415

T
DEG K

0,00
100,00
200,00
298,15
300,00
400400
500,00
600400
700,00
800400
900400

1000400
1100.00
1200.00
1300.00
1400,00
1500.,00
1600.00
1700.00
1800400
1900.00
2000,00
21004060
2200.00
2300.00
2400.00
2500400
260000
2700.00
2800.00
2900400
3000400
3100.00
3200.00
3300,00
3400400
3500400
3600.00
3700.00
3800,00
3900,00
4000,00
4100400
4200.00
4300,00
4400,00
4500,00
4600,00
4700400
4800.00
4900,00
5000400
5100,00
5200,00
5300400
5400,00
550000
5600400
570000
5800.00
5900,00
6000,00

0

o

CAL
bESHor

-l.2068

14,835

Y
AHT/T

CAL
DEGMOT

0
AST

6547719 ~17.721

81664,
s3la8,

0

(HT— 0

0.000
6960
7.205
7.680
7.690
84205
Bab82
96113
94500
YeB48
10.161
10eb442
10,696
10,925
11,133
11322
114494
114651
11.796
1le.véy
124050
124163
124268
124365
12.455
12.540
124,619
12.693
12.762
iZ.628
12.889
12e947

13,841
13,858

109

V2

CAL

0.000
434986
494106
524543
524600
554397
574758
59.810
6lab3se
O3ecTe
644763
664130
674391
684562
69465¢
70.672
7le631
712eb5306
734391
T4e201
T4 oa972
1547006
764407
774077
77719
784335
78.928
79498
80,048
804579
814091
BlebB7

91,567
91.816

0
&
KCAL
MOL

24490

o)

— 169~
(67~Hy

T
CAL
XV

0,000
3702.6
838042

13376,

13473,

18877,

24538,

30415,

36493,

4273%

4914l

55687,

62364,

69164,

76074,

83090,

90206,

9740,
104712,
112091.
119551,
127086,
134692,
142366,
150106,
157908,
165773,
173694,
181671,
189704,
197786,
2059204
214104,
Le2333,
230610
238929,
247292,
255699.
264144,
272632,
¢81157,
289719,
298321.
306958,
315627,
324334,
333074,
3641844,
350648,
359485,
368351,
377247,
386172,
3951¢9,
404111,
413123,
422162,
431e2b,
440318,
449437,
458584,
467751,

0
AGT/T

8345145

~c0.40
(G Ho)/T

7174958



MOLAR THERMODYNAMIC PROPERTIES FOR DINITROGEN TRIOX1DE (NZU,)

T DEG K=273.15+T DEG C

298.15

T

DEG K

298415
30060
373415
400400
50Ca00
600400
700400
800.00
900400
1000.00
1100400
1200400
13C0400
1400400
1500400
1600,00
1700400
1830400
1960.00
2006400
2100.00
2200,00
2300400
2400400
2500400
¢6L0e00
2700.0C
284u0.00
2300400
3000400
3100,00
3200400
33030400
3400,00
3500400
3600400
3700400
3800400
3900.00
4000400
4100400
4208400
4300,00
4400,00
4509.00
4600400
4700.0C
4800400
4900400
5000400
5100400
5200,0u
53006,00
56406,00
5502400
5600400
5700,00
£800.00
59300,90
6000600

CAL
DEG MOL

15,682
15,717
16,976
17.384
18,730
19.820
2046592
21.385
21,956
224375
22,728
234014
234,249
234443
23,605
23,741
23,856
23,955
24,040
244113
244177
244253
24,282
244326
244365
244395
244,430
244458
24,483
244506
2644526
2L 545
244562
244578
244593
24,606
24,618
244629
244640
244650
244659
244667
2446175
24,682
244689
24,655
244701
264707
244712
244717
244722
24,727
244,731
244735
244738
244,742
244745
Lo 745
246752
254755

N=268.15 DEG K

TABLE 85

IDEAL GAS

6741135

GRAM MOLECULAR WTe= 7640116 GRAM

454360

(HY=HQ)

135789,

0.,0
(HY=HN) /T

CAL__
DEG™MCL

Oe
CeG37
34294
46217
64992
94041
10,647
11.947
13,027
13940
la.724
15,403
154998
164523
16990
17,408
17,784
18,124
18,433
18,715
184974
1vYe21e
1ve451
19634
1546823
15.958
204162
204215
20458
204592
2G.719
204838
204951
214057
21.158
2lec5h
21l.344
214431
214513
214591
214666
214737
21.805
214871
214933
214993
ZéeGoL
224106
224159
224210
26260
224307
224353
224397
224439
224480
224220
224558
224330
224632

110

C
o7
CAL

734911
744008
774575
784767
824797
864312
854435
924244
94417596
974131
Y9281
101447
103412
1485
106.48
108.00
109445
110.81
112411
113435
114652
lloeb>
116473
117470
llge70
1lve7i
120463
121452
122438
123421
124402
124480
125455
1264238
127.00
Leleny
128436
129402
129,66
130.28
130486
131449
132.07
l3Z2e04
133419
133473
154426
134478
135429
135479
136428
136476
137423
137.70
138415
138460
139403
1390406
1596589
140430

3

1 CAL=4,1840 JOULES

S

-06%-H)

CAL
Ve

¢2037.
22173,
27721,
29820,
37503,
46362,
55152,
64238,

13592,
83191,
Y3013,
103042,
113c62.
12366¢.
134229,
144954,
155847,
166841,
177588,
189261,
200655
PR P-SY-LIN
2231854
£35508.
473304
£59258
2712764
283384,
255580.
307859,
320221.
3326624
345175,
357771,
370435
383170
395973,
408842,
421776,
434774,
447833,
460952
4741304
487365,
500656,
514003,
5274Co
540855,
554359,
567913,
581517,
595170,
606869,
622616,
636408,
650246,
664127,
678G5 2.
092048
TC602%.

11147552

- (G- /T

_ GAL__
DEGTRIL

734911
73.912
144281
744550
754805
77.270
78,788
804297
614765
83,191
B4aHo T
85.868
vleled
B84 330
B9.486
Y0596
F1l.663
324689
934678
544631
924550
voe 439
9742317
Yoelll
JBe 954
994715
100447
10le21
101692
102.62
103430
103456
104460
105423
105« 84
106444
10702
107459
108610
108.69
109423
109475
110426
110470
111426
111474
Llce21
11z.68
113413
113458
11l6e02
114,46
114.88
115430
115,71
116412
116451
1lbedl
17427
117467




MOLAR THERMODYNAMIC PROPERTIES FOR NITROGEN TETROXIDE (N

T DEG K=273.15+T DEG C

T

De6 K

298,15

T
DEG K

e 00
100.00
200,00
298415

400,00

500400

600,00

700,00

800400

900.00
1000.,00
1100,00
1200.,00
1300.00
1400,00
1500400
1600.00
1700,00
1800,00
1900.00
2000.00
2100.00
2200400
2300.00
2400400
2500400
2600,00
2700400
2800,00
2900.00
3000400
3100.00
3200.00
3300.00
3400400
3500.00
3600.,00
3700,00
3800.,00
35900,00
4000.00
4100,00
4200400
4300.00
4400400
4500,00
4600400
4700400
4800,00
4900,00
5000.00
5100400
5200.00
5300,00
5400,00
5500400
5600,00
5700400
5800.,00
5900,00
6000,00

TABLE 86
Zok)
IDEAL GAS

1 CAL=441840 JOULES
GRAM MOLECULAR WTe= 60,0122 GRAMS

0 0 0 0 0 0
acp AHg AHT/T AsT AGT AGT/T
caL KCAL  _car  car KAl car

DEG MOL MOT DEGMOL BEG MOLC MOLC DEG™MOC
~2.642 2419 743452 -T1,1043 23038 78,4165
STANDARD_THERMODYNAMIC_FUNCTIONS
e (He-HQ) VA S -(69-H3)  ~(6%-rQ1/T
cAL _ CAL CAL _ CAL CAL TCAL
BEGMOL MOL DEG ™ MOL DEG NMOC ROLC DEG™MOL
04000 0.000 04000 04000 04000 04000
11.056 956,95 9.570  57.135  4756.6 47.566
15.106 226349 11.319 664034 10943, S4y714
181464 3518,.8 13,144 72,720 17763, 59.577
_18,519 _ | 3952,8 ____ 13,176 12+834___17898, ~-22:658
21,156 594157 1448547780538 T 25474, 53.684
23.232 816546 164331 83,492 33580, 674161
24.859 105734 17.622  87.877 42152, 704254
264126 13125. 18.750  91.808 51141s 73.058
27.112 15789+ 194737 95.364 60502 75.626
27.883  1854ls 204601  98.604 70203 78.003
28.491 21361. 214361  101.57  80213. 804213
28.976 242354 224032 104431 90509 824281
29.366 271534 224627 106485 101069 84.224
29.683 30105, 23,158  109.22 111875, 864057
29.945 33087, 23,634 111.42 122907, 874791
30.161 36093. 244062 113450 1341544 89,436
30.343 39118, 244449 115.45 14560644 914002
30,497 421614 264800 117.30 157241, 924495
300628 452174 254120  119.04 169059, 93,922
30.741 48286, 254413 120470 181046, 954287
30.838 51364, 25,682  122.28 193197, 964599
300923 544534 250930 123479  205501. 974858
300997 575494 264159 125423 2179524 99069
31,062 60652, 264370 126461 230543, 100+ 24
310119 637614 264567 127493 243273, 101436
31,170 66876, 26,750 129420 256128, 102445
31.216 69995, 264921  130.43 2691114 103.50
31.257 73119, 27.081  131.60 282213, 104452
31.293 76246, 27.231  132.74 295430, 105.51
31.327 79378, 274372 133.84 308759, 106447
31.35¢ 82512, 27.504 134490 322195, 107440
31.384 85640, 27.629 13593 335738, 108430
31.408 83789, 27.746 136493 3493824 109,18
31.431 91930, 27.858  137.90 363123, 110404
31.452 95075, 27.963  138.83 376961, 110.87
31,471 98221. 284063  139.75 390890, 111.68
31,488 101369, 28,158 140463 4049064 112.47
31.504 104519, 28,248  141.49 419012, 113.25
31.519 1676704 284334 142.34 433207, 114,00
31.533 110822, 28,416 143415 447481, 114074
31.545 113976, 284494  143.95 461835, 115. 46
31.557 117131, 284569 1464473 476269, 116416
31.568 120288+ 284640 © 145449 4907814 116485
31.578 1234454 28,708 146426 505369, 117453
31.588  126604s 28,776 146496 5200284 118415
314597 1297634 284836 147.67 5347604 118484
31,605  132923. 284896  148.37 559563, 119.47
31,613 136084, 284956  149.05 564435, 120409
31.62]1 139246, 294010  149.71 5793694 120.70
31.628 142408 29.063  150.36 594373, 121.30
31.634 145572, 29.114  151.00 609446, 121.89
31.640 148736, 29.166 151,63 624574, 122047
31.646 151899, 29.211 152.24 639771, 123.03
31.652 155064, 294257  152.85 655021, 123459
31.657 158230, 29.302  153.44 670337, 124414
31.662 1613964 294345 154,02 685710, 124467
31,666 164563, 294386 154459 701143, 125.20
31.671 167730, 294426 155,15 716627, 125472
31.675 1708964 29.465  155.70 732171+ 126424
31.679 174064+ 294502 156424 747770, 1264 74
31.683 177232, 294539 156.78 763419, 127,24
111



TABLE 87
MOLAR THERMODYNAMIC PROPERTIES FOR NITROGEN TETROXIDE (NZOQ)
LIQUID
T DEG K=273,15+T DEG C 1 CAL=441840 JOULES
GRAM MOLECULAR WTe= 6040122 GRAMS

o}
T g aHy /T asy &7 867 /7
bEG Kk paSAL__ KCAL  __CAL . _ CAL__ KCAL  __CAL__
DEG MOL MOL DEG MOL DEG MOL MUL PG MOL
298,15 13,057 4,66 -15.629 -93,768 23,29 7841146
STANDARD_THERMODYNAMIC FUNCTIONS
¢ 0_,.0 0_,,0 ) i e0_0,  _ AU_ 0

T Cp (HT Ho) (HT HO)/T bT (GT Ho) (GT HO)/T

DEG K moSAL AL _CAL . CAL__ CAb Y
DEG- MOL oL DEG MOL DEG MOL MOL DEG MOL

0400 0.000 0.000 0.000 0000 0+000 0000
100400 264979 Ge O 176416 174146 174416
-200e00 _ 30,478 ____ 28729 _____ lae264_ __ 370190 ___4565s2_ ___ __ 222826
298415 34,058 603367 206237 504004 887541 294767
.2300400___ 34,138 ____ 609627 _____ 202322 ___5Qs215____8968.0______ 29,893
400400 38,438 9725.5 244314 604625 14524, 364311
500,00 42.738 13784, 274569 694665 21048, 424096




[T S

TABLE 88
MOLAR THERMODYNAMIC PROPERTIES FOR NITROGEN TETROXIDE (N,0,)
CRYSTAL
T DEG K=273.15+T DEG C 1 CAL=441840 JOULES
GRAM MOLECULAR WTe= 6040122 GRAMS
STANDARD _THERMODYNAMIC CHANGES_ON_FURMATION_FRUM_THE_ELEMENTS
0 fo 0 0 0 0
T acy AHy AHI/T a5y a6y 8GI/T
J— CAL KCAL _CAL __ _CAL __ KCAL __CAL __
YLV n DEG MOL MOL DeG MOL DEG MOL MoL DEG™MOL
298,15 84082 -84373 ~28+083 -1074840 23,785 7843296
STANDARD _THERMODYNAMIC FUNCTIONS
0 0_,,0 0_,,0 0 GO0,  _(0_,0

T < {Hy=Hg) (Hy=Hg1/T St (G7-HY) (Gr=Hy) /T

DEG K el CAL =oCAL___CAL__ CAL ~-CAL

DEG MCGL 0L DEG MOL  DEG MOC MOL DEG™MOLC

0.00 0000 04000 04000 04000 04000 04000
100400 14,4507 772496 74730 13414 568447 54685
_-200.00__ 21,916 ____ 2603,9_ _____ 13,019 25,812 __ _2558.5______ 122792
298,15 29,182 5111,7 17,145 35,918 556742 18,773
300400  29.31¢ 516547 17.219 364099 566440 184880
400.00 36,718 850146 214254 454646 975647 244392
500,00 39,998 12372, 244745 544268 14762, 29,524




TABLE 89

MOLAR THERMODYNAMIC PROPERTIES FOR NITROGEN PENTOXIDE (NZOS)

T DEG K=273.15+T DEG C

IDEAL GAS

1 CAL=4.,1840 JOULES

GRAM MOLECULAR WTe= 7600116 GRAMS

STANDARD _THERMODYNAMIC CHANGES ON_FORMATION FROM_THE _ELEMENTS

0
T acp
CAL
DEG K 5EG MOL
298415 -4,301
0
T Cp

CA
DEG K p5EG MOC

298.15 23,016
300.00 234088
400400 264493
500.00 28.964
600,00 304682
700400 31.889
800,00 32.742
900,00 33.363
1000.00 33,804
11560.,00 344135
1200.00 34,408
1300.00 34,610
1400.00 34,4780
1500.,00 34,911
160000 35,025
1700.00 354103
1800.00 35,175
1900,00 354240
200V.00 35,300
2100.CC 354334
2200.,00 354366
2300,00 35,397
2400,00 35.4¢6
2500.,0C 35,453
2600,00 35,478
2700.00 35.502
2800.00 35,524
2900.00 35,544
3000.900 354563
31Q0.00 354574
3200400 35.585
3300.,00 35,595
3400,00 354,605
3500,00 35,615
3600,00 35,643
3700.00 35,652
3800.006 35,640
3900.C0 35,647
4000.00 35,654
4100.00 35.659
4200.00 35,664
4300,00 354,669
4400.00 35.674
4500,00 35,678
4600.00 35,682
4700.00 35.686
4800.00 35,690
4900,00 354,694
5000.00 354697
51G0,006 35.7060
5200.00 35,703
5300.00 35.706
5400,00 35,709
5500.00 35,711
56C0.0C 35.713
5700.00 35,715
5800.00 35,717
5900.0C 35,716
6000.00 354720

N=298.15 DEG Kk

STANDARD

DEG MOL

9.055

THERMGUYNAMIC

180714,
184285,
187857
161428,
19500C.
198572,

0_..0

(HT

O

Gel43

6e325
10.621
134829
l6e329
184329
15.967
214330
22..479
234462
244313
254054
254707
264206
264803
ZTelbb
27.684
284063
284409
28e724
294014
254280
294527
29,755
294967
304,165
30.351
306524
50.687
3048540
30.984
31,119
314268
31,369
31.484
314593
314697
31796
314850
31.980
324066
32.148
324226
324301
32,373
32,442
32,509
32,572
32.634
324693
324749
324004
324857
32.908
32.5957
33.005
33.051
33.095

11

—HN)/T

0 0 0
a5y 867 Aey/T
__CAL__ KCAL  __CAL__
DEG MOL MOL DEG™MOL

-83.2 27¢5 924235

EUNCTIONS

o} ~.0_,.0 _(eb_ 0
sy (Gy-Hy) (GT=HQ /T
_CAL__ CAL __CAL__

DEG MOL MOL DEGTMOL
82,797 24686, 8247597
824940 24839, 82,797
906072 33499, 83,748
564265 42822 85,644

10i.71 52727, 874879

106453 63143, 904204

110685 74017, 924521

ll4eT4 85300 944777

118,28 96953, 964953

121452 108%40, 99,041

124450 121245, 101404

127427 133834, 102,95

129.84 146696, 104,78

132624 159801, 106453

134,50 173139, 108.21

136462 186696, 109482

138463 200460, 111437

140454 214419, 112485

142434 228564, 1i4.28

144407 2642885, 115,66

145471 257375, 116499

147429 272025, 118]27

148,79 286830, 119451

150424 301782, 120471

151,63 316875, 121488

152,97 332106, 123400

154426 347468, 124,10

155,51 362957, 125416

156471 578568, 1cbolY

157,88 394298, 127419

159401 410143, 128447

160.10 426099, 129412

161,17 442164, 130409

162420 458331, 130.95

163,20 474601, 131,83

164,418 490971, 132,69

165413 507436, 133.54

166406 523996, 134,36

166496 540646, 135,16

167484 557386, 135495

168,70 574213, 136472

169454 591125, 137,47

170.36 608120, 138,21

171416 625196, 138,93

171494 642351, 136,64

172471 659584, 140434

173,46 676893, 141,02

174,20 654276, 141,69

174492 711732, 142435

175,63 729259. 142,99

176432 746856, 143463

177.00 764522, 144425

177.67 182256, 144,86

178.32 500055, 165,46

178497 817919, 146406

179460 835848, 146,64

180422 893839, 147421

180483 871891, 147.78

181443 890004, 148433




T DEG K=2273.15+T DEG ¢

TABLE 90

CRYSTAL

MOLAR THERMODYNAMIC PROPERTIES FOR TRIPHOSPHORUS PENTANITRIDE ‘NSP

3)

1 CAL=4.1840 JOULES

GRAM MOLECULAR Whe= 16249549 GRAMS

STANDARD_THERMODYNAMIC CHANGES_ON_FORMATION FROM THE ELEMENT

0
AHT/T

SCAL __
BEG "MOT

as?
CAL

~239.4756 ~85,772

AGT

Kca
MO

0

L
C

—45,656 =153,1302

STANDARD_THERMUDYNAMIC FUNCTIONS

T ac an?
CAL KCAL
DEG K BEZ-MoL MoL
298,15 3,0055 -71.4
) 0_.0
T CP (HT HN)
CAL _ cAL
DEG K BEE MoL Mot
298415  35.600 0.
300,00  35.643 65.997
400,00 37.952 3745.8
500400 40,270 765646
600,00 42.580 11799.
700.00 44,895 16173,
800,00 47,208 20778,
900.,0G 49,520 25615,

0_.0
(HT HN)/T
_CAL

DEGMOL

0
St
CAL _

DEG™MOL

43,998
44,218
54,788
634506
71.051
77.789
83,935
89.629

(6313

MOoL

~(69-HQ1 /7

2700,00 55.997 125482,
2800.,00 554997 131084,
290C.00C 554997 136681,

3000.,00 55,997 142281,

N=298,15 DEG K

46,475
464815
474131

474427

115

156410

310514,

326029,

964406

98,324
100.18
101.98
103.73
105443
i07.07
108.68



TABLE 91
MOLAR THERMODYNAMIC PROPERTIES FUR OXYGEN MONATOMIC (O)
IDEAL GAS
T DEG K=273,15+T DEG C 1 CAL=4,1840 JOULES
GRAM MOLECULAR WTe= 1549994 GRAMS

T acd oHY ands1 as? 49 a6d/T
_CAL KCAL __CAL_ _ __CAL__ KCAL ~CAL__

DEG K 5EZ MoL MOL BEG MOL GEG ™oL MOL piepve
298415 1,727 59,553 199.7407 134965 55.388 18547713

0 Q_,0 0_.0 0 —.c0_.0 ~0_.0

T 4 (Hy=Hg) (H7=Hy) /T ST (Gy-Hg) (G—HGI/T
DEG Kk moSAL__ CAL __GAL__ __CAL__ CAL __CAL__

£ DEG MOL MOL DEG MuL DEG MOL MoL vke MOL
0.00 0.000 04000 0000 0000 0.000 0000
100.00 54666 527497 54280 324464 271845 274185
200.00 Se434 1084,9 Se425 364338 6182,7 304913
298415 56237 160749 54393 384466 986047 33.073
300400 54235 161749 54393 384499 9931,.8 33,106
400.00 5135 213549 56340 39.989 13860, 344649
500400 5,081 264549 54292 414129 17919, 35.837
6004 C0 54049 31%1.8 54253 42e05¢ 22079 364799
70U 00 5.029 3655 .8 5.223 424829 263244 3746006
800400 5.015 415748 Yel97 434499 30641, 38430¢
900400 5,006 465948 5178 444090 35021. 38,912
1000400 4,999 5159.7 5.160 44e617 39457, 394457
1100.00 44994 565847 Seluy 454093 43943, 394948
1200400 44990 6158,7 54132 494527 48473, 404394
13C04 00 44987 665647 5.121 494926 53047, 404805
1400, 00 4,984 715546 50111 464296 57656, 414185
1500400 44982 7653 ,6 54102 464640 62306, 416537
1600400 44981 815146 5.095 466961 66985, 414866
1700400 44979 864946 5.088 474263 71697, 424175
18006 0O 44979 914745 be 082 47548 76438, 4244606
1900400 4,978 966545 56077 474817 81206, 424740
200000 44978 10143, 5072 484072 86000 434000
2100400 4,978 10641, 5.067 4be31l5 908 1lve 436247
2200, 00 4,979 11139, 54063 484567 95663, 43,483
2300400 44980 11636, 54059 484768 100529, 434708
2400.C0 4,981 12134, 54056 484980 105417, 434924
2500, 00 4,984 12633, 5.053 464183 110323, 444129
2600400 4,986 13131, 54051 494379 115253, 444328
2700, 00 42990 13630. 54048 494567 120199, 444518
2800400 44994 14129, 54046 494749 125167, 444702
2900400 44999 14629 5045 49.924 130149, 444879
3000.00 5,004 15129 54043 506093 135151, 454050
3100400 540U 15630 be042 S0e257 140168, 454215
3200400 S5,ul7 161314, 54041 50416 1452024 454375
3300600 54025 16633, 54040 504570 1502494 454530
3400, 00 54u33 17136, 54040 504721 155317, 454681
3500400 5.041 17640, 54040 504867 1603596, 454827
3600400 54050 18144, 54040 51009 16549C. 454569
373U. 00 54060 18650 54041 5lelt7 170595, 464107
3800.C0 54070 19156 54041 51e282 175717, 46e 241
3900600 S5.081 19664 54062 5le4lt 180852, 464372
4000400 5,091 20172 54043 51e543 186002 464500
4100.00 5,103 20682 5044 5le66Y 191163, 46e 625
4200400 5.114 21153, 54046 51e792 196335, 464 746
4300400 5¢126 21705, 5e048 51e912 201510 4648065
4400400 5.138 22218, 54050 524030 206716, 464581
4500400 54150 22735 5052 524146 211926, 474095
4600 00 S.162 23248, 5.054 526259 217145, 474206
4700400 56174 23765 5.056 524370 22237¢. 47314
4800,00 £.186 24283, 5.059 524479 227618, 474420
4900,00 54198 24802, 50062 524586 232871, 476525
5000.00 5,210 25322, 54064 524692 238140, 474628
5100,00 54222 29844, 5.067 524795 243413, 474728
5200.00 54234 26367, 071 524896 248694, 4748206
5300400 5¢246 26891 5.074 524996 253990, 474923
5400400 5.258 274164 5.077 534094 259294, 484017
5500400 50269 27942 54060 534191 264611, 48a111
5600400 54280 28470, 5084 534286 269934, 484204
5700« 20 56292 28999, 54087 534380 75265, 486293
58G0.,0U0 54302 295284 54091 53e47d LBUb1CZ. 48381
5900400 50313 30058 54095 534562 28555%, 484468
6000, 00 54323 30590, 54098 534652 291323, 484554
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TABLE 92

MOLAR THERMODYNAMIC PROPERTIES FOR OXYGEN UNINEGATIVE ION (07}

T DEG K=273.15+T DEG C

SIANDRARD_THERMODRYNAMIC CHANGES ON_FURMATION_FRQ
T ac) aHd NG as?
CAL _ Kca CAL cAL
DEG K pE&-HoC fiot  oesfhor  pethor
298,15  =3,357 24,29 81.4686 8,220
STANDARD_THERMODYNAMIC FUNCTIONS
0 0_0 0_.0 0
T Cp (Hr=Hg) (Hy=HG) /T 57
- caL AL CAL
DEG ML MOL DEG'MOL  CEG MOL
0,00 04000 04000 0000 04000
200,00  5.278 105640 5.280  35.629
298.15 5,148 1567.0 5.256 374709
300.00  5.147 157646 5.255  37.741
400,00  5.081 208716 5,219 39.212
500,00  5.045 2593.7 5.187 404341
600.00  5.023 3097.0 50162 414259
700.00  5.010 3598.6 5.141 424032
800.00  5.001 409941 5.124  42.701
900.00  4.994 4598.8 5,110 434289
1000.00  4.989 5097.9 5,098 43.815
1100,00  4.986 55967 5,088  64.291
1200.00  4.983 609541 5.079 44,724
1300.00 4,981 6593.3 5.072 45,123
1400.00 42979 709143 5.065  45.492
1500.00  4.978 7589.2 5,059  45.836
1600.00  4.977 808649 5,054 464157
1700.00 42976 858445 5,050 464458
1800.00 42975 908240 5,046 464743
1900.00  4.974 957914 5,042  47.012
2000.00  4.974  10077. 5,038 47.267
2100.00  4.973 10574+ 50035 474509
2200.00 4,973 11071. 5,032 47.741
2300.00  4.972 11569, 5,030 474962
2400,00  4.972 12066, 5,027 484173
2500.00 4.977 12563, 5.025 484376
2600.00 4,971 13060. 5.023 484571
2700.00 4,971 13557, 5,021 48,759
2800.00  4.971 14054+ 5.019 48.940
2900.00 4,971 14551, 5.018 494114
3000.00  4.970  15048. 5.016  49.283
3100.00  4.970 15546, 5.015 49446
3206.00 4,976 16043 5,01 49,604
3300.00  4.970 16540, 5,012 49.756
3400,00  4.970 17037, 5.011  49.905
3500.00  4.970  17534. 5,010 504049
3600.00  4.570 18030, 5,008 504189
3700.00  4.970 18527+ 5.007 504325
3800.00  4.969 19024+ 5,006 504458
3900,00  4.969  19521. 5,005 504587
4000.00  4.969  20018. 5,005 504712
4100,00  4.969  20515. 5,006  50.835
4200.00  4.969 21012, 5.003 504955
4300.00  4.969  21509. 5,002  51.072
4400,00  4.969 22006+ 5.001  51.186
4500,0C  4.969  22503. 5,001  51.298
4600.00  4.969  23000. 5,000  51.407
4700,00  4.969 23497, 4.999  51.514
4800,00  4.969 23994, 4.999  51.618
4900.00  4.969  24490. 4,998  51.721
5000.00  4.969  24987. 4,997 51,821
5100.00 4,969 25484, 4,997  51.920
5200.00  4.969  25981. 4,996  52.016
5300.00  4.969 26478, 4,996 524111
5400.00  4.969  26975. 40595 524204
5500.00  4.969  27472. 42995 524255
560000  4.969 27969, 4,994 52.384
5700000  4.969  28465. 4,994  52.472
5800.00  4.969 28962, 4,993 52.559
5900.00  4.969 29459, 4,993 52,644
€000,00  4.969  29956. 4,993 52,727
117

GRAM MOLECULAR WT.= 15.99995 GRAMS

IDEAL GAS

1 CAL=4,1840 JOULES

-(G?-Hg)

167675
172714,
177767,
182832,
187909,
19299&,
198100.
203213,
208337,
213472,
218618,
223775,
228942,
234119,
239306,
244503,
249709,
254925,
260150,
265384,
270627,
275878,
281138,
286407,

0
aGL/T

CAL
DEG™ MUU

7342513

9.0

—1G=Hg /T

0000
30. 345
32,454
32,486
33.993
354154
364097
360851
3745717
38,179
384717
394203
394645
40,051
406427
404776
414102
41409
41e697
41.970
424228
424474
424708
42e932
434146
434351
434548
43,738
43.920
444096
444267
444431
44,4590
444744
444894
45,039
45,180
454318
454451
450,581
45,708
45,831
454 95¢
46.070
464185
464297
464407
464515
46.620
46,723
464824
464923
47,020
474115
47208
474300
474390
47.478
474565
47,651
474735



TABLE 93
MOLAR THERMODYNAMIC PROPERTIES FOB PHOSPHORUS MUNOXIDE (0P}
IDEAL GAS
T DEG K=2734,15+7T DEG C 1 CAL=4,1840 JUULES
GRAM MOLECULAR WTe= 469732 GRAMS

1 acy aHy aHY/T asy 269 NG

DEG K =oAL KCAL  _ CAL__ __CAL__ RCAL AL _
DEG MOL MOUL DEG MOL UEG MUL MCL DEG MOL

298415 -0.987 ~1.46 ~4.8968 234265 -8.391 —2841434

STANDARD_THERMUDLYNAMIC FUNCTIUNS
v 6_ 0 0_.0 0 0_,0, _,.0_,0

T CP (HT Ho) (HT HIH/T ST (GT HI) (GT HO)/T

DEG K <oSAL__ caL _CAL_ . CAL__ cAL _CAL__
DEG MOL MOL LEG MOL DEG MGC MOL VeG MOL

.00 06000 U000 0+000 04000 0«000 0« 000
100,00  7.722 718.96 7.190 4ha779 375649 37.589
200,00 74693 149749 74490 504174 853740 42e685
298,15 74587 P TeD29 534216 13621, 45,685
306400 7.588 225649 7.530 53,263  13720. 45,734
400,00  T.724 3022.8 74557 55.461 19162, 470904
500,00 7.931 3805.8 Teb12 574207 264798, 49,4596
500,00 8.126 46088 7.681 58.670 30593, 50989
700,00  8.287 54297 7.757 59,935 36525, 52.178
8uv0.0U Betl5 626447 Ta831 614051 42576, 534220
900,00 84516 71116 74902 624048 48731 b44 146
1003.00 84597 796146 72968 624950 Y498 544982
1100400 Be662 883046 84028 63¢772 61318, 55e 744
1200400 Ba715 969945 84083 Eheb28 67734, 56445
1300.,00 Be759 10575, Bel33 05227 74221 57093
1400400 84796 11450, o179 654878 B0778. 57699
1500,00 54827 12332 Be222 66486 87396, 584264
1600400 8.854 13216, 84260 674056 94073, 584795
1700.00 84878 14102, 8.295 67534 100807 594298
1800.00 84899 14991, 84328 684102 107592, 59773
1900,00 B8e917 15882, 84359 684584 114427, 606225
2000400 8.934 16775, 8.368 694041 1213064 60.653
2100,00 84949 17669, el l4 6Yeb T 128234, 6l. 064
2200.00 Be963 185544 8.438 69894 135202 61e455
23003,00 B8e976 19461 Ba4b61 706292 142212 6le831
etuveve vezuw [RVIIVIVEY eI Vet (4 1L49¢£0Ye Ols 1YL
2500.00 8,999 21259. 54504 71,041 156345, 624558
2600400 94010 22159. 8.523 714395 163469, 62.873
2700.00 5,020 23061. 8,541 71,735 170625, 634194
2800.00 L029 23963, 8.558 72.063 177615, 63.505
2900.00 94038 24867. 84575 72.380 1850364 63.806
3000.00 94047 25771 84590 72,687 192291, 64.097
3100.00 9,056 26676, 82605 72.983 199573, 64.378
3200.900 9,064 27582, Ba019 734271 206887 64e 652
3300,00 9.071 28489, 6.633 73,550 214227, 64,917
3400.00 9.079 29396. 8e64b 73.621 2215974 65.176
3500400 G086 30304. G4658 744084 246991, 654426
3600.00 52094 31213. 8.670 764340 2364124 65.670
3700.00 $.101 3210z, 84662 744590 2438624 65.909
38GC.00 54108 33033. 84693 744832 251329, 664139
3965400 9.115 33944, 6.704 75,069 2586264 664 366
4002400 9,121 34856, Bell4 754300 £L66345, 66,586
4100,00 9,128 25765, 8,724 75.525 273885, 664801
4200.96 9.134 36681. 84734 754765 281449, 67.012
4300, 00 9u141 37595, 8.743 75.960 2895034, 67.217
4400400 94147 38509. 8.752 764170 2966404 67418
4500.00 94153 39424, 84761 764376 3042694 674615
4602400 G.159 40540, 82770 764577 311915, 67.808
4705400 $.165 412564 8.778 764774 319533, 674596
4800.00 $.172 42175, .786 764967 3272694 684181
4900.00 9.178 43091, 8.794 774157 334979, 684363
5G00,G0 9,163 46005 . £.802 774342 34270Z. 684540
5100.00 2.189 L4527, £.805 77.524 350446, 68,715
5200400 94195 45846, 8.516 77,702 358205, 684886
5300.0C 94201 46766, 8.824 77.878 365988, 654054
540,00 9.207 47667. 5.831 784050 373784, 69.219
5500, 0C 9.213 48606, 8.838 784219 381597, 694381
5600400 $.21% 49529, 8.844 784385 389426, 694541
5700400 9,224 50450, 8.85] 784548 3957274, 694657
5800450 92250 51373. 8.557 78.706 405133, 65.851
5900400 9.235 52296, B.364 7845666 13013, 704002
600G 00 9.241 53220. 5.370 794022 420912, 76152
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TABLE 94

MOLAR THERMODYNAMIC PROPERTIES FOR SULFUR MONOXIDE (0S)

T DEG K=273.15+T DEG C

T
DEG K

298,15

6000,00

-1.727

0+000

60995
7.211
76217
7.543
7845
8.087
84,272
8e412
84520
8,604
8,671
8.725
84770
84807
84839
8.866
8.890
8,911
84930
8,947
8,963
8,977
8,990
2,003
9.014
S.02

9,036
94045
9.055
9.064
9073
9,081
9.090
9.098
94106
9.113
9.121
9.128
9135
9.143
94150
94157
9,163
9.170
9,177
9.184
94190
94197
9.203
9.210
9.216
9.222
94229
90235
9,241
9,248
9.254
94260
9.266
9.272

GRAM MOLECULAR WTe= 48.0634 GRAMS

SYANDARD _THERMODYNAMIC FUNCTIONS

IDEAL GAS

0 Q

AHT/T aS;

CAL CAL
DEG MOL DEG MUL
5.0175 20,886

0_,0
(Hy=Hg)
CAL
MOL

0.000
694,88
1391.5
208742
210045
283843
360842
440543
5223,.7
605842
63905.0
T761e4
862543
9495,.2
10370,
11249,
12131,
13017,
13905.
14795,
15687,
16581,
17476.
18373,
19272,
20171,
21072
21974,
22877,
23781.
24686,
25592,
26499,
27407,
28315,
29225,
30135,
31046.
31957,
32870,
33783,
34697,
35612,
36527,
37443,
38360,
39277.
40195,
41114,
42033,
42953,
43874,
44795,
45717,
46639,
47563,
48486,
49411,
50336,
51262,
52188.
53115.

0_,,0
MHy=HG /T

DEG MOL

04000
6.949
64957
7.000
7.002
74096
Te216
Te342
Te462
7.573
T.672
7.761
7.841
7913
Te977
84035
64088
84155
84179
84219
Be256
84290
8.322
84351
8.379
2.405
84429
Setsb2
Be473
84493
84512
84531
8e548
84565
84580
8.595
84610
84624
8.637
8.650
8.662
84674
8.686
84697
8.708
8,718
8,728
84738
8.748
84757
8.766
8,775
84783
8.792
8.800
8.808
8.816
8.823
8,831
8.838
84845
8.852

119

0
Sy

DEG MOL

04000
454364
506191
53.,018
53.063
554183
56900
584353
594614
60.728
614725
624627
634451
64,208
644908
654559
664168
664739
674277
67.786
684269
684727
69164
69.581
694981
70364
70731

71,085

710082

7le426
71,755
72072
724379
724677
724965
73e244
734516
73.780
744036
744286
744530
74767
744998
750224
75445
75,660
754871
76077
764279
764476
764670
76860
774046
170228
17407
774583
774755
77925
78,091
784255
784416
784574
784730

1 CAL=4,.1

0
a6
KCAL

MOL

~4,742

9.0
(GT Ha)

0.000
3841.5
8646,7

13720,

13818.

19235,

24842,

30606,

36506,

42524,

48648,

54866,

61170,

67554,

74010,

80534,

87120

33766,
100467,
107221,
114024,
120874,
127768,
134706,
141684,
148701,
155756,
162847,
169973,
177132,
184323,
191546,
158799,
206081,
213391,
220730,
228094,
235485,
242901,
250342,
257807,
265295,
272807,
280340,
287895,
295472,
303069,
310687,
318325,
325982,
333659,
341354,
349068,
356800.
364549,
372316,
380100,
387901,
395718,
403552,
411401,
419267,

840 JOULES

=1549046

(0_.0
{Gy-Hy

W

04000
38.415
434234
464018
464061
484087
494683
51.010
52.151
53,155
56,053
544,866
554609
564295
564931
57.524
584080
584604
59.098
59.567
606012
604437
60,842
61,230
614602
61.959
624302

69,729

69.878 .



TABLE 95
MOLAR THERMODYNAMIC PROPERTIES GOR DISU

IDEAL GAS
T DEG K=273.15+T DEG C
GRAM MOLECULAR WTe.= 8001274

LFUR MONOXIDE (0S )
2

1 CAL=4,1840 JOULES
GRAMS

0 0 0 0 0 0
T acd awd and/v as? a6} aelsT
. AL KCAL cAL CAL KCAL AL
DEG K 5Eg fbL MOL  DEG MOL  DEG MOL MOL  DEG MOL
298.15  =3.79% ~13,5 -45.279 264230 -20.663 =69,3037
STANDARD_THERMODYNAMIC_FUNCTIUNS

T el P S T S P2 BRSO ST L R Y A WA

£6 Kk ~-CAL_ CAL _CAL AL CAL __caL__

o DEG MOL MGL DEG MOL  DEG MOL  MOL DEG MOL
0.00  0.000 04000 04000 04000 0.000 04000
100,00 8,196 799,17 7.992 53,772 4578.1 45,781
200,00 9,423 1677.8 8.389  59.813 10285, 51,424
298,15  10.543 2659,7 8.921  63.793 16360, 56,872
300,00 104562 2679.2 8,931 63,858 16478, 54,927
400,00 11,423 3780,8 9.452  67.021 23028, 57,569
500,00 12,041 4955,7 9.911  69.640 29864, 59.729
600,00 12,476 6182.8 10.305  71.876 36943, 61.571
700.00 12,786 T446,8 10.638  73.824  44230. 63.186
800,00  13.010 8737.2 10.921  75.547  51700. 64,625
900,00 13,176  10047. 11.163  77.089 59333, 65.926
1000.00 13,302 11371, 11.371 78,486 67113, 67.113
1100.00 13,399  12706. 11.551 79,757  75026. 684206
1200.00 13,475 14050, 11,708 804926 83061, 69217
1300.00 13,535 15401, 11.847  82.007  91208. 704160
1400.00 13,586 16757, 11.969  83.012  99460. 71,043
1500,00  13.624 18117, 12.078 83,951 107808, 71.872
1600.00 13,657 19481, 12,176 84,831 116248, 72,655
1700.00 13,685 20849, 12.264  85.660 124773, 73.39%
1800.00  13.709  22218. 12.343  86.443 133378, 74,099
1900.0C  13.729 23590, 12,416  87.186 142060. 74,768
2000.00 13.746 24964, 12,482  B7.889 150814 75,407
2100.00 13,761 26339, 12,543  B8B.560 159637. 764018
2260.00  13.774 27716, 12.598  89.200 168525. 764602
2300.00 13,785 29094, 12,650  B9.813 177476, 77,163
2400.00 13,795 30473, 12.697  90.400 186487, 77,703
2500,00 13,804 31853, 12,741 90.963 195555, 78,222
2600.00 13,812  33234. 12,782 91.505 204679, 78,723
2700.00 13,819 34615, 12.820 92,026 213855. 79.206
2800.00 13,825 35998, 12.856  92.529 223083, 79.673
2900.00 13,831  37380. 12.890 93,014 232361, 804124
3000.00 13,836 38764, 12.921 93,483 241686, 804562
3100.00 13,841  40148. 12.951 934937 251057, 80.986
3200.00 13.845 41532, 12.979 944376 260473, 81,398
3300.00 13.843 429164 13,005 944802 2699324 8l.797
3400.00 13.852 44302, 13,030  95.216 279433, 8241805
3500.00 13.856 45687, 13,053 95,617 288974, 82564
3600,00 13,858 47073, 13.076 96,008 298556, 82.932
3700.00 13,861 48459, 13,097 964388 308176. 83.291
3800,00 13,864 49845, 13,117 96,757 317833, 83.640
3900.00 13,866  5123l. 13,136 97.117 327527, 83,981
4000.00 13,868  52618. 13.155 97,469 337256, 844314
4100,00 13,870  54005. 13.172  97.811 347020. 844639
4200.00 13,872  55392. 13,189 98,145 356818, 84,957
4300,00 13,874  56779. 13,205  98.472 366649, 85.267
4400,00 13,875 58167, 13.220 98,791 376512, 85,571
4500,00 13,877 59554, 13,234  99.103 3864074 85.868
4600,00 13.878 60942, 13,248 99.408 396332. 864159
4700,00  13.880 62330, 13,262 99.706 406288, 86, 44k
4800,00 13,881  63718. 13.275  99.998 416273, 864724
4900.00 13,882 65106, 13.287  100.28 426288, 864997
5000,00 13,883 66495, 13.299 100456 436330, 87.266
5100,00 13,884 67883, 13.310 100484 446400, 874529
5200.00 13.885  69271. 13,321  101.21 456498, 87.788
5300,00 13,886 70660, 13.332  101.37 466622, 88,042
5400.00 13,887 72049, 13,342 101.63 476772, 88,291
5500.00 13,888 73437, 13,352 101.89 486949, 884536
5600.00 13.889  74826. 13.362  102.14 497150, 88,777
5700.00  13.489  76215. 13,371 102.38 507376 894013
5800.00  13.830 77604, 13,380 102463 517627, 594246
5900.00 13.891  78993. 13,385  102.86  527501. 89.475
6000,00 13,891  80382. 13.397  103.10 538199, 89.700
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T DEG K=273,15+T DEG C

T

DEG K

298.15

T
DEG K

0.00
100.00
200400
298.15
300400
400,00
500.00
600,00
700,00
800,00
900.00

1000.00
1100.00
1200.00
1300,.00
1400400
1500400
1600.00
1700,00
1800.00
1900,00
2000,00
2100.00
2200,00
2300400
2400400
2500.00
2600,00
2700.00
2800.00
2900.00

300C.0C

3100,00
3200400
3300.00
3400400
3500.00
3600400
3700400
3800400
3900.00
4000400
4100,00
4200,00
4300400
4400,00
4500,00
4600.00
4700400
4800.00
4900,00
5000.00
5100,00
5200.00
5300.00
5400,00
5500.00
5600,00
5700.00
5800400
59G0,00
6000,00

0,000

0
Cp

CAL
bEGMOT

0,000
6,958
6.961
7.020
7.023
7.196
7.431
74670
7.883
8.063
8,212
84336
84439
84527
8,604
Ba674
8,738
8.800
84858
8.916
8.973
94029
9.084
9.139
G194
9.248
9,201

9.354
94405
9.455
9503

551

94596
9,640
9.682
9.723
94762
94799
9.835
9.869
9.901
9.932
94961
9.988
10,014
10,038
10,061
10.083
104103
10.122
10,139
10.155
10,171
10.186
10.199
10,212
10.224
10.236
104246
10.257
10.266
10.275

TABLE 96
MOLAR THERMODYNAMIC PROPERTIES FOR OXYGEN DIATOMIC

IDEAL GAS

(REFe ST4)

(0 )
2

1 CAL=4,1840 JOULES

GRAM MOLECULAR WT.= 31.9988 GRAMS
- HANQEﬁ-QN_EQB.L‘AIIQﬂ-ﬁﬁ&”ﬂ_lﬁﬁ-ﬁ‘;ﬁ&ﬁﬂlﬁ
n n
and anlit as? a6 ac/r
KCAL __CAL __ . CAL__ KCAL ~-CAL__
MOL  DEG MOL  BEG-WoC MOL  DEG MOL
0000 0,000  0.000 0.000 0,000
STANDARD_THERMODYNAMIC_FUNCTIONS
(H-HY) P SVA B = (6342 =(62-H3y /1
CAL CAL__ CAL AL CAL
[lo] DEG™MOC  DEGmMOL MOLC DEGMOT
0.000 04000 0000 0.000 04000
693,97 64940 41,393  3445.3 344453
1389.9 64950  46.216 78535 39,266
2074.9 64959 49,002 12535, 421042
208719 6.960 49,045 12625, 42,085
2798.9 64997 51,088 17637, 444091
352918 7.060  52.719 22830, 45,660
4284.8 74141 54,095 28172, 464954
506247 74232 55,294 33643 48,062
586047 70326 564358 39226, 49,032
667407 74816 57.317 44611, 49,901
7501.6 74502 58,189 50687, 504687
834045 74582 580989 86547 51,406
9188.8 74657 59.727  a2483. 524069
10045, 70727 60,412 68490, 52,685
10909, 70792 61,052 74564, 534260
11780. 74853 61.653 80700, 53,800
12657, 7.911  62.215 86894, 544308
13540, 7.965 62,754 93142, 54,790
14428, 84016  63.262 99443, 551246
15323, 84065  63.746 105794, 55,681
16223, 84111 64.207 112192, 56.096
i7128. 84156 64,649 115635, 564493
18040, 84200 65,073 125121, 564873
18956, 8.262 65,485 121665, 57. 239
19878 8.283  65.873 138217, 57,590
2080 84322 664251 144823, 57,929
21738, 84361 66,4617 151466, 58,256
22676. 84399 664971 158146, 58.573
23619, 84435  €7.314 184860, 58.879
24567, 84471  67.647 171608, 594175
25520, B.507  67.970 178389, 59463
26477, Bu541  68.284 185202, 594743
27439, 84575 68,589 192046, 60.014
28405, 84608  68.886 198920, 60.279
29375, 84640 69,176 205823, 60.536
30349, B4671  69.458 212754, 60.787
31327, 8,702 69,734 219714, 612032
32309, 84732 70,003 226701, 612271
33294, 84762  70.265 233714, 61,504
34283, 8.790 704522 240754, 61,732
35274, 84819  70.773 247819, 61,955
36269, 84846  71.019 254908, 62.173
37266, 84873  71.259 262022, 62.386
38266, 84899  T1.494 269160, 624595
39269, 8,925  71.725 276321, 624800
40274, 84950 71,951 283505, 634001
41281, 84974 72,172 290711, 63.198
42291, B.998 72,389 297939, 63.391
433021 94021 72,602 305189, 63.581
44315, 94046 72,811 312459, 63.767
45330. 9.066 73,016 319751, 63.950
46346, 9.087 73,217 327062, 644130
47364, 94108 73,415 334394, 644307
48383, 94129 73,609 341745, 644480
49404, 9.149 73,800 349116, 644651
50426, 9.168 73,987 356505, 644819
51449, 94187 744172 363913, 64984
52473, 94206 744353 371339, 65.147
53498, 94224 74,531 378784, 65.308
54524, 94261 74,707 386246, 65.465
55552, 94259  74.879 393725, 65,621
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“TABLE 97
MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS DIOXIDE (OZP)
IDEAL GAS
T DEG K=273415+T DEG C 1 CAL=4.1840 JOULLS

GRAM MULECULAR WTe= 6209726 GRAMS

0 U s} V] Q [}
T ACP AHT AHT/T AST AGT AGT/T
CAL KCAL _CAL__ __CAL__ RCAL __CAL__
DEG X FEETMOL arhi BEG mOL BEG MOL MOL DEG MOL
298,15 -2.187 -1, -238.134 5,711 ~73.066 -26442751
STANDARD_THERMODYNAMIC FUNCTIONS
o G_,.0 0_,0 U 00
T - (RY=HO)  (H3-HgI/T s$ 163-Hg)
CAL__ caL _GAL__ __GAL__ CAL
DEG K §EG MOL o0 DEG MOL  DEG MCL MOL
0.00 0.000 0.000 0000 04000 0.000 0.000
100.00 8.016 795496 74960 514129 4317.0 43,170
200.00 8.802 163049 84155 564887 9746.5 48,733
298,415 Y897 254749 BeH46 60604 19521, 524057
300.00 9,917 2565.9 8553 600665 15634, 524112
400,00 104912 3609.8 9.025 634660 21854, 544635
500,00 11,658 4739.8 9480 664180 28350, 56,700
500,00 12.183 5933,7 9.890 684355 35079, 58,465
700.00  12.565 7172.6 10.247 70.263 42012, 534017
800.00 12.836 Bah3.6 104554 714960 49125, 610606
900.00  13.937 9737.5 10.819 73.484 56398, 624665
1000.00 13,147 11049. 11.049 74.866  63B17. 63.817
1100.00  13.303 12374, 114249 76.128 71367, 644879
1200.00  13.394 13709 11.426 77.290 79039, 65. 866
1300.00 13,466 15052, 11.579 784365  B6B224 664786
1400,00  13.524 16402, 11.716 79.365 94709, 674065
1500.,00 134572 17757, 11.838 804300 102693, 684462
1600,00 134611 19116, 11,968 81e177 110767 69.229
1700.00  13.644 20679, 12,046 §2.006 118928, 69¢957
1800.0U 13,672 21845, 12,136 82.784 1271664 704648
1900,00 13,696 23213, 1¢.217 B3e524 135484 714307
2000.00 13.716 24554, 12,292 840227 143870, 71.935
2100.00 13,734 25957, 124360 844897 152326 724536
2200.00 13,749 27331. 12.423 §5.536 160848, 734113
2300,00 13,742 28707, 12,481 86.148 169433, 734667
2400.00 13,774 30083, 124535 864734 178077, 744199
2500.00 13.785 31461, 124585 870296 186776, 744711
2600400 134794 32840, 124631 870837 195535, 75.206
2700.00  13.802 342204 124674 884358 204345, 75,683
2800400  13.810 35600, 124714 384860 213207 Toe 145
2900.00  13.817 36952, 12,752 894345 222117, 764592
3000.00 13,823 38364, 12,788 89.813 231073, 17,024
3100.00  13.828 39747, 12.822 904266 240079, 77,445
3200,00 13,833 41130, 12.853 90.705 249128, 77.852
2300.06 13,838 42513, 12.663 9l 131 2v8zel. 78, 249
3400.00  13.842 43897, 12.911 Gle544 267354, 78,634
3500.00 13.846 45282, 12.938 914545 276527, 79,008
2600400 13,849 46667, 12.963 924335 285741, 79.372
3700.00 134852 48052, 12,987 92.715 294995, 79.728
3800.00 134855 49437, 134010 Y3.084 304284, 804075
3900.00 13.858 50822 134031 93,444 3136104 80e413
4000,00 13.861 52208, 134052 934795 322973, 80,743
4100.00 13,863 53554, 13.072 944138 332373, 314067
4200,00 13.865 54951, 13.091 94,472 341802. 41,382
4300.00 13,867 56368, 13.109 94,798 351264, B1e689
4400.00  13.869 57755, 13.126 95.117 360761 814951
4500,00 13.871 59142, 13,143 95,429  37028Y. 824287
4600.00 13,872 60529, 13.158 95,733 379844, 824575
4700,00 13,874 61916, 13.176 96.032 389435, 82.859
4800.00 13,876 63304, 13.188 964324 399052, 834136
4900400 13.877 64692, 13.202 96,610 40B6I8, 83.408
5000.00 13.878 66079 13.216 964890 418377, 830674
5100.06 134879 67467, 13.229 974165 428076 834936
520000 13.881 68856, 13,261 974435 437807, Bae 154
5300.00 13,882 70243, 13.253 97.699 4475624 844466
5400.00 13,883 71631, 13,265 97.959 457348, 844694
5500,00 13,884 73020, 13.276 98.214 467157, 844938
5600.00 13,885 74408, 13.287 98 464 476991, 85,177
5700.00  13.885 75797, 13.298 98,710 4B685C. 85,412
5800,00 13.886 77185, 134308 984951 496731, 854643
£900.00 134887 78574 134318 99.188 506635, 85.870
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.TABLE 98

MOLAR THERMODYNAMIC PROPERTIES FOR SULFUR DIOXIDE (052)

T DEG K=273,.15+T DEG C

T

6000.00

GRAM MOLECULAR WTe= 6440628

IDEAL GAS

1 CAL=4,1
GRAMS

840 .JOULES

14,752
14,768

0 0 0
AH AHT/T as
kAL cAL ch
ML  DEG moC  bEg mol
-70.944  -237.947  2.662

81951,

-71.749

0
0) (HT o

12895
124937
124977
13,016
13,052
13.088
13,122
134155
13,186
13,217
134246
13,275
134303
134330
13.356
134381
134406
13.430
13,453
13.476
134,498
13,519
13,541
134561
13,581
13.601
13,621
134640
134658

123

-1y /7

97925
98.173

—g0_n0
(GT Ho)

497283,
507088,

~24046473

0000
414960

844515



TABLE 99

MOLAR THERMODYNAMIC PROPERTIES FOR QZONE (0.}

3 B

IDEAL GAS
T DEG K=273415+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WTa= 4749982 GRAMS

0 o 0 0 0 A O

T ACP HT AHT/T AST‘ AGT AGT/T
DEG K xzSAL__ KCAL CAL . __CAL KCAL  _ CAL _
BEG MOL MOL DEG MOC DEG MOL MOL DEG MoOL

298,15 -1,152 34,1 1144371 -164426 39,0 1304806

STANDARD_THERMODYNAMIC_FUNCTIONS
0 0_.0 0_,0 0 ~(¢0_0,  _ s0_.0

T o (H-Hg)  (H] Ho)/T 7 (67-H3)  =(GP-HJ) /T

DEG K __CAL__ CAL  __CAL__ __ CAL__ CAL __CAL __
DEG MoOL MOL DEG MOL  DEG ™oL MOL DEG MoOL

0400 0.000 04000 04000 04000 04000 04000
--1004 OQ___ 12927 __ 2471.2 ______ 2‘:.112----&1;2&2_-__232‘*;3 ______ 234243
20040 8.379 160449 8.02 53,561 45,537
298, o0 9.378 2473,9 8,298 574077 14544. 48,780
300,00 94400 249049 84303 574135 14650, 484832
400.00 10,454 3485.8 8,715 59,989  20510. 514274
500400 11,4295 457448 94150 624416 26633, 53,266
600400 11.915 573647 9.561 644533 32983, 54,972
700,00  12.368 6952,7 9,932 664406 39531, 564473
800,00 12,703 820646 10.258 684080 46257, 57.821
900400 12,955 949045 104545 694592 53142, 59,046
1000.00  13.150 10796. 10.796 70,967 60171, 604171
1100.00 132302 12119, il.018 72,228 67332, 61,211
1200.00 13,425 13455, 11.213 734391 74614, 624179
1300.00 13.525 14803, 11.387 74,469 82007, 634082
1400.00 134610 16160, 114563 754475 89505, 63,932
1500.,00 13.681 17525, 11683 766416 97099, 64,4733
1600400 13,742 18896, 11,810 77301 104786, 654491
1700.00 13,795 20273, 11e925 784136 112556, 664211
1800.00 134842 21695, 12.031 7849206 120412, 664896
1900,00 13.884 23042 12.127 79.676 128343, 676549
2000.00 13,921 24432, 12,216 80+389 136346, 684173
2100,00 13,956 25826, 124298 814069 144419, 684771
2200400 13,987 7243 12374 8le719 152559, 69,4345
2300.00 14,016 28623, 12,445 824341 160761, 694896
2400.00 14,0464 30026, 12.511 824939 169027, 704428
2500,00 14,069 31431, 12,573 834512 177348, 704939
2600400 14,093 32840, 124631 844065 185728, 714434
2700400 14,116 342504 12.685 844597 194161, 71.911
2800400 14,138 35663, 12,737 854111 202647, 726374
2900,00 14,159 37078, 124786 85,607 211181, 724821
30090.0C 14,179 38495, 12.832 86,088 219768, 734256
3100,00 14,198 39914, 12,875 864553 228399, 73,677
3200,0C  14.217 41335, 124917 87.004 237077 744086
2300.00 14,275 42757, 124957 874442 245801, 744485
3400.00 14,253 44182, 12,995 87.867 254565, 744872
350000 144271 45608, 13,031 884281 263374, 754250
3600400  14.287 47036, 13,065 884683 272222 754617
3700.0C 144304 484664 13.099 894075 281110 750976
380040C 14,320 49897, 13.131 894456 290034, 764325
390000 14.336 51329, 13,161 89,829 299002, 764667
4000,00 144352 52764, 13,191 904191 308002 774000
4100,00 144368 54200, 134220 904545 317036, 770326
4200400 14,383 55637, 134247 904892 326111, 776645
4300.00 14,398 57076, 134274 91.230 335215, 774957
4400400 144413 58517, 13,299 914562 344358, 784263
4500400 144428 59959, 134324 91.886 353530, 784562
4600400 144443 61403, 134348 924203 362733, 784855
4700400 144457 62848, 134372 924514 371970, 794142
4800,00 144472 64295, 13,395 92,818 381233, 794424
4900400 144486 65743, 13,417 93,117 390532 794700
500000 144500 67192, 13,438 934410 399860, 794972
510000 14.514 68643, 134459 93,697 409214 804238
5200.00 14,528 700944 134480 934979 418598, 804500
5300.00 14,542 71548, 13,500 944256 428010 80.757
5400.00  14.556 73003 13,519 94,528 437449, 81.009
550000 14,570 74459, 13,538 94,795 446915, 81e257
5600400 14,5864 75917, 134557 954058 456409 814502
5700400 14,597 77376, 13,575 95,316 4659264 814741
5800.00 14.611 78836, 13,592 95,570 475471, 814578
£900.00 14,674 80298, 13,610 95,820 465041, 824210
6000.00 144638 81762 13.627 964066 494635, 824439

12l




TABLE 100

MOLAR THERMODYNAMIC PROPF™ "IES FOR SULFUR TRIOXIDE (053)

IDEAL GAS

T DEG K=273.15+T DEG C

GRAM MOLECULAR WTe= B0e0622 GRAMS

298,15

T
DEG K

0.00
100,00
200,00
298415
300.00
400,00
500400
600,00
700.00
800,00
900,00
1000,00
1160,00
1200,00
1300.,00
1400.00
1500,00
1600.00
1700.00
1800.00
1900.00
2000,00
2100.00

2200.00
2300.00
2400,00
2500.00
2600.00
2700400
2800.00
2900.0

3000.G0
23100.00
3200.00
3360.00
34C0,00
3500,00
3600.00
3700.,00
3800.00
3900400
4000.00
4100.00
4200.00
4300.00
4400,00
4500,00
4600,C0
4700,00
4800,00
4900.00
5000.00
5100.00
5200.00
5300.00
5400400
3500.00
5600.00
5700400
5800.00
5300.00
6000.00

=3.9040

0
Cp
cA

L
DEG MOL

0.000
8ol44

154285
19343
19,3293
19,435
19,473
19.506
19,535
19561
19.584
15.604
194022
19639
19,654
19.668
1%.680
16,691
19,702
19,711
19.720
19,728
194735
19,742
194748
19,754
19.760
154765
19,769
19.774
19778
19,782
19,786
19.789
194792
194795
15,798
19.801
19.804
19.806
19.808

"19.811

19.813
19,815
19.816

0 0
AHp AH/T
KCAL CA

MOL DEG MOL

~94458 ~31.722

=19.,7930

(HT-HO) lHT-HO)/T

CAL __CAL

MOL DEG MOL
0.000 0.000
797.51 7975
1701.7 8.509
279547 94377
281841 9.394
4117.4 104293
556343 11.127
712344 11.872
877040 12,529
10482, 13,102
12244, 13,604
14043, 14,043
15872, 14,430
17725, 14,771
19597, 15.074
21483, 154345
23382, 15,588
25291, 15.807
277209. 16.006
29135, 16.186
31066. 164351
33003. 16.502
34944, 164640
36890, 16,768
38839, 16.886
40791, 16.996
42746, 17.098
44703, 17.193
46662 . 17.282
48624, 174366
50587, 17.444
52551, 17.517
54518, 17.586
566485, 17.652
58454, 17713
60423, 17.772
62394, 17.827
64365, 17.879
66338, 17.929
68311, 17.977
70285, 18.022
72259, 18.065
74234, 18.106
76210, 184145
78186, 18.183
80163, 18,219
82140, 18.253
84118. 18.286
86096, 18.318
88074, 184349
90053, 184378
92032. 18.406
94011, 18.434
95991, 18.460
97971. 18,485
99951, 18.509
101932. 184533
103912, 18.556
105893, 18,578
107875, 184599
109856, 18,620
111337, 18.640
125

0
Sq
CAL

DEG MOL

0+000
504730
564917
614341
6le416
654162
684363
714205
73.742
764027
784101
794997
8le740
834352
84,4850
86e248
874558
884790
894953
914054
92,098
93.091
944039
94 ¢ 944
95.810
964641
974439
984206
98,946
994659
100435
101.01
101466
102428
10289
103.48
104405
104460
105414
105467
106418
106468
107417
107465
108411
108457
109.01
109445
109.87
110429
11070
11109
111449
111487
112425
112462
112498
113434
113,069
114403
114437
114471

1 CAL=4,1

(4]
4Gy
KCAL
MOL

-88.69

_,.0_0
(G7-Hg)

0.000
427545
9681.7

15493,
15607.
21939,
28618,
35600
42849,
50340,
58048,
65954,
74042,
82297,
90708,
99264,
107955,
116773,
125711
134762,
143920.
153180.
162537,
171986,
181524,
191147,
200851,
210633,
220491,
230422,
240422,
250491,
260624,

S
270822,

281080.
291399,
301775,
312208,
322696,
333236.
343829,
354473,
365165,
375906,
386694,
397528,
408407,
419330,
430296,
441304,
452353,
463443,
474572,
485740,
496946,
508189.
519469,
530785,
542137,
553523,
564944,
576398,

840 JOULES

0
AGT/T

TR S
VLY MVu

~297.4662

~(63-131 /7

0.000
424755
484408
S5l 964
52.022
24,849
574237
59333
614213
624924
644497
65.954
67.311
684581
694776
70.903
714970
724983
73.948
T4 868
754747
764590
77,398
78,175
fBe923
79,644
804340
81.013
Bl.663
824293
624904
834497
84,072
84,632
85.176
85.706
86,222
864724
87.215
£74694
88.161
88.618
89,065
894502
89.929
90347
90.757
91.159
91.552
91.938
924317
92,689
934053
93,411
93,763
944109
G4 ,449
94,783
95,112
954435
95.753
96.066



MOLAR THERMODYNAMIC PRUPERTIES FOR PHOSPHORUS TRIGXIDE DIMERIC (O

TABLE 101

IDEAL GAS

T DEG K=273.15+T DEG C

DEG K

298,15

T

DEG K

000
100,00
200,00
298415
300.00

_-400s00
500,00
600,00
700.00
800,00
900,00

1000,00
1100,00
1200.,00
1300, 00
1400,00
1500.00
1600.00
1700.00
1800.G0
1900.00
2000.00
2100,00
2200.00
2300,00
2400,00
2500,00
2600400
2700.00
2800,00
2900400
2000.00
3100.00
3200.00
3300,00
3400.00
3500.00
3600.00
3700.00
3800.,00
3900.00
4000.00
4100460
4200.00
4300.,00
440Q,00
4500,00
4600,00
4700.00
4800.00
4900,00
5000.00
5100400
5200.00
5300.00
5400.00
5500400
£600.00
5700,00
5800.00
£5900.00
6000.00

DEG MO

-64910

DEG MO

0.000
11,238
244209
344400
34,4554

__4le166
454317
47.994
494787
514033
51.928
524591
53,093
53.482
53,790
544037
544,238
544403
544541
54,658
S4,e757
544842
54,915
54,978
554034
55,083
554126
554165
554199
554230
554257
55,282
554305
554325
554344
554361
554377
554391
554404
55,416
554428
554438
554448
554457
554465
554473
55,481
55,487
554494
55,500
554505
554511
554516
554521
554525
554529
55,533
554537
554541
554544
554547
554550

GRAM MOLECULAR WTe= 21948916 GRAM

674’

1 CAL=441840 JOULES

S

o} 0 0
A HT A HT/T faY ST
_ KCAL  __CAL__ __CAL__
L MOL DEG MOL DEG MOL
~-51245 ~-17184925% -~864226
STANDARD_THERMODYNAMIC FUNCIION
0_,,0 0_,0 Q
(HT—HO) (HT HO)/T ST
_ AL __CAL ___CAL__
L MOL DEG MOL LEG MUL
0000 0000 04000
859,96 84600 594173
262349 136119 70.880
5533,7 184560 824580
5597.7 184659 B24794
_____ 2409e5 _____23+524____934714_
13749, 2Te499 103438
18424, 30,707 11190
23319, 33.313 119.44
28364, 35.454 126417
33513, 374237 13224
38741, 38,741 137475
44027, 404024 142,78
49357, 414130 147642
54720, 42,093 151471
60112, 424937 155671
65527, 434684 159444
70958, 444349 162495
76406, 444945 1664¢5
51866, 454481 169637
87337 454967 172433
92817, 464.409 175614
98305, 464812 177.82
103800, 474182 180437
109301 474522 182482
114806, 474836 185416
120317, 484127 187441
125832, 484397 189458
131349, 484648 191466
136871, 484883 193467
142396, 494102 195461
147923, 494308 19748
153452, 494501 199429
158984, 494683 20105
1645174 49,854 202475
170052, 506015 204440
175589, 504168 206401
131128, 506313 207457
186668, 506451 209.09
192208, 504581 210456
197751 504705 212400
203294 504823 213641
208839, 504936 214478
214384, 5le044 216411
219930 5lel&? 217642
225477, 51e245 218469
231024, 514339 219.94
236573, 51.429 221.16
242122, 51.515 222435
247672, 514598 223452
253222 51.678 224467
258773, 514755 225479
264324, 514628 226489
269877, 514899 227496
275428, 51.968 229402
280981, 52,034 230606
286535, 524097 231408
292087, 52.158 232408
297642, 52,218 233406
303196, 524275 234403
308751, 52.331 234498
314305, 524384 235491

126

0 0
A GT A GT/T
KCAL AL _
MOL DEG MUL
—4864831 -1632,336
S
-1g0-40 —&0_,0
(GT HO) (GT HO)/T
CAL ~_CAL__
MOL DEG MOL
0.000 04000
505743 504573
11552, 574761
19088. 644021
19240, 644135
__2807Qe ____ __ 10+ 19Q
37941 75.88¢
48714, 81. 190
60288, 864125
72575, 90.718
85500, 954000
99004 99.004
113033, 102476
127547, 106429
142506, 109462
157880, 112477
173638, 115476
189761 118460
206222. 121431
223005, 123.89
240091, 126436
257465, 128473
275115, 131.01
293025, 133,19
311187. 135,30
329587, 137433
348217, 139429
367067, 141418
386128. 143401
405395, 144,78
424859, 146450
444515, la8417
464353, 149,79
484369, 151437
504561, 152.90
524920, 154,439
545441, 155.84
566119, 1574 26
586953, 1584 64
607937, 159,98
629062, 16130
650335, 162458
671744, 163484
693287, 165407
714968, 166427
736773, 167445
758706, 168.60
780758, 169,73
802937, 170484
825228, 171492
847640, 172.99
870160, 174403
892793, 175406
915539, 176407
938386 177405
961340, 178.03
984397, 178498
1007557, 179492
1030813, 180.84
1054168, 181.75
1077621, 182465
1101162 183453




MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS PENTOXIDE DIMERIC (0

T DEG K=273.15+T DEG C

T

DEG K

298,15

2300.00
2400400
2500, 00
2600.00
2700400
2800.00
2900,00
3000.00
3100,00
3200.,00
3300.00
3400400
3500.00
3600400
3700.00
3800.00
3900400
4000,00
4100,00
4200400
4300,00
4400,00
4500.00
4600400
4700.00
4800,00
4900.00
5000.00
5100,00
5200,00
5300400
5400.00
5500.00
5600,00
5700.,00
5800.,00
5900400
6000.,00

acg

L
DEG MOL

~10,2310

764578

= 3
76914

T77.196
77.435
774639
77.813
77.965
78,097
784212
784314
784404
184485
784556
78.621
78,678
78,731
78,778
78.821
78,860
78.896
784929
78.960
78,987
79.013
79.037
794059
75.079
79.098
794116
794133
79.148
79.163
794176
79.189
794201
75.212
794223
79233
794242
794251
794259
794267
794275
794282
794289
79.296

TABLE 102

IDEAL GAS

10°4!

1 CAL=34,1840 JOULES

GRAM MOLECULAR WT.= 283.8892 GRAMS

-702,7

aust

~2356.855 -170,289

OM_JHE_ELEMENIS

0
AGy
kAL
oL

-623,077 =2089,810

STANDARD_THERMODYNAMIC FUNCTIONS

0.0
(HI=HJ)
CAL
MOL

0.000
1053,2
3549,0
739744
748141

12493,
18264,

444505,

0_.0
IH7~Hg) /T

0000
10.532
17.745
24,811
244937
31.233
36.528

72.924
73.050
73.171
73.287
734399
734508
734612
734713
73.810
734905
73.996
74,084

127

0
St
CAL

DEG MOL

0.000
644365
81,031
964521
964801

111.16
124,01

310.32

0,0, _ .00
~(67~HG)  =(Gp-HQ1/T

CAL __CAL__
MOL DEG MOL
0,000 0+000
5383,3 53,833
12657, 634286
21380, 71.710
21559, T1.864
31970, 79¢924
43740, 87.480
56725, 94,542
70796, 10le14
85842, 107.30
101768, 113,08
118497, 118450
135959, 123.60
154098, 128441
172863, 132497
192210, 137.29
212102, l4l.40
232504 145,32
253388, 149,05
274726, 152,63
296494, 156.05
318671, 159434
341237, 162449
364175, 165453
387468, 168,46
411101, 171,29
435060, 174402
459333, 176467
4839086, 179,23
508774, 181.70
533921, 184,11
559339, 186445
585015, 188,72
610954, 190.92
637135, 193.07
663556, 1954.16
690208, 197.20
717086, 199,19
744183, 201.13
771493, 20302
799012. 204487
826733, 206.68
854652, 208445
8827644 210.18
911064, 211,88
939548, 213,53
968212, 215416
997052. 216475
1026064, 218431
1055245, 219.84
1084591, 221435
1114098, 222482
1143763, 2244217
1173584, 225469
1203558, 227.09
1233680, 228446
1263950, 229.81
1294364, 231.14
1324919, 232,44
1355613, 233,73
1386445, 234,99
1417410, 236424



TABLE 103

MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS PENTOXIDE DIMERIC (0

CRYSTAL
T DEG K=273,15+T DEG C

GRAM MOLECULAR WTe= 28348832 GRAMS

298.15

T
DEG K

0. 00
500
10.00
15.00C
20,00
25400
30,00
35.00
40400
45400
50400
55400
60,00
65,00
7C.0C
75400
80.00
85.00
90.00
95.00
100,00
1U5.u0
110,00
115.00
120400
125,60
130,00
135,00
140,00
las5,00C
150,00
155.00
160.00
165400
170.00
175.0C
180.00
185,00
13C.00
195,00
200,00
205,00
210,0¢
215,00
220400
225400
230400
235,00
240400
245400
250400
255.,0C
263400
265,00
273400
275400
280,400
285400
299400
235,00
298415
30C.00
310400
320« 0C
2306400

“44,759

DEG MOL

0.000
0el47
1.073
2.805
44554
6,060
74259
84223

84992

Fe6C8
106314
10,990
11,684
124,407
13,177
13,997
14,855
15,743
164660
17,602
184565
19,542
204526
21514
224504
234455
244482
254462
264432
27.388
284321
294260
304175
314075
314962
32,822
334686
34,524
354345
36,152
36,945
37.728
38.502
39.268
404028
404783
4ie503
424276
434012
434740
Gt at57
454163
45,855
464534
£7.198
474848
48,482
49,1C1
49,706
50.298
5Cet63
5C.875
514393
53,064
544089

$792.0

10F4!

1 CAL=441840 JOULES

LEG MOL

0000
04037
0.281
0.822
le541
24299
3.030
3,706
44320
44877
5388
5.566
6e322
66762
Tel192
7618
84044
844170
8.900
94333
94770
10.212
16.659
11.109
1l1e563
12.021
12,481
12.944
13,408
13.874
144,340
14,806
15,272
15.738
164202
164665
17.126
17.584
18,041
184495
184947
16,395
15.841
204284
20.724
21.161
214526
22.028
22458
22.884
2343065
234730
2644149
244565
24,978
254,388
224795
26.198
264598
264595
274243
274388
284164
284526
2954673

128

DEG MOL

04000

0049

0377

lel26

24178

36361

4e577

5771

6921

8e.01Y

9.070Q
104085
11.071
124034
12.981
13.918
144849
15.776
16702
17.627
184555
19484
20+410
214350
224287
234225
244166
25.108
264052
264996
274941
284885
294828
30771
31.712
324651
33.588
344522

Se454
364382
37.307
38.229
3G4148
404063
400974
41.882
42,787
434688
444580
45,480
464371
474258
484142
494022
494898
50770
5le638
524502
534361
546216
546752
554060
564752
564420
©Ge069

ELEMENIS
0 0
267 AGL/T
KCAL ~CAL__
MOL DEG~MOL
~644,8 =2164,265
0_.,0, _,.0_.0
(67-Rg) (Gp—Hy) /T
CAL __CAL__
MOUL VLG MOL
(4000 04000
Ce062 04012
0964 0+096
4,553 0.304
12,727 04636
26,542 1,062
46,386 1.546
724269 24065
104402 24600
1414539 34142
184413 34663
232403 46219
284493 4eT4Y9
342,70 be272
405,24 5.789
472449 64300
544461 64805
620,98 7.306
702417 74802
787499 84295
878445 8o 784
973,54 94272
1073,.3 94757
117747 104241
128648 104723
140046 11.205
1519,1 11,685
164242 124165
177C,1 123644
190¢.8 13,122
2040.1 13.601
218242 14,078
232549 14,556
2680, 4 154033
2636.7 154510
279746 154986
2963,2 164462
3133,.4 16,937
330844 174412
3488,0 17.887
367242 18,361
386140 184834
405445 19.307
425245 194779
4455,1 204250
466242 20,721
4873,9 214191
5090.1 214660
531048 224128
553640 224596
5765.6 234,062
5999,7 234528
6238,2 23,993
6481,1 2644457
672844 244520
698040 254382
723641 54843
749644 26.303
776141 cbe 70l
£030,0 274220
8201.6 274508
830342 274677
836243 284586
943842 294494
10031, 304356




TABLE 104

MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS (P)

T DEG K=273.15+T DEG C

T
DEG K

298415

0+00
100,00
200400
298415
300400
400400
500.00
600,00
700,00
800,00
900,00
1000.00
1100.00
1200.00

1500.00
160000
1700.00
1800.00
1900.00
2000.,00
2100,00
2200.00
2300,00
2400.,00
2500400
2600.00
2700400
2800.00
2900.,00
3000.00
2200400
3300,00
3400,00
3500,00
3600.00
3700.00
3800.00
3900.00
4000.00
4100400
4200400
4300,00
4400,00
4500.00
4600.00
4700,00
4800.00
4900.00
5000,00
5100.00
5200.00
5300.00
5400.00
5500.00
5600.00
5700.00
£800.00
5900400
6000.00

0
ac)
SoEAL__

L
DEG MOL

0,096

0000

44968
44968
44968
40968
44968
44968
4,968
44968
44948
44968
44969
44969
44971
44974
44979
44987
44999
5.015
5.036
54062
5.094
51732
5175
5.225
56279
5339
54403
Se471
54542
56617
5:693
5.772
54851
54931
6,011
6,090
6.168
6e245
6.320
64393
Golb4
64532
6.597
64659
6,718
64773
6.825
6.874
64919
60961
6.999
7«034
7.065
7.094
74119
7e141
7.160
7177
74191
7.202

GRAM MOLECULAR WTe= 30.9738

STANDARD_THERMODYNAMIC FUNCTIONS

IDEAL GAS

253.6663

GRAMS

1 CAL=441840 JOULES

290162

u_0
(HT HO)
CAL
MOL

0.000
496498
992495

148049
148949
198649
2648349
298049
347648
3973.8
447048
4967.8
546447
596147

34356.
35076

(r9-n%),7

T0

DEG MOL

0000
44970
44965
44967
4e966
4e967
44968
44968
44967
44967
44968
44968
44968
44968
44968
44968
44968
44970
4e571
44973
4976
44979
be984
40950
44997
54005
54015
5026
5« 059
54053

0
St

DEG MOL

04000
334550
364994
384978
39,009
404438
414540
424452
43,218
43,881
LboloT
444990
454 Lbb
45,896
464294
464662
47,006
474327

474630

474916
48.188
486447
484694
584932
494161
494382
454597
494805
50007
504204
504398
504587
506772
506954
5le133
51.309
514482
51652
514820
51.986
524149
52310
52469
524625
524780
52.932
53.082
534231
534377
534521
534663
53.803
5364942
544078
544212
544345
546475
544603
544730
544855
544978
55098

46y
KCAL
Mo

664932

I )
(GT HO)

106503,
111454,
116423,
1zi4lb.
126423,
131455,
136505
141571,
146658,
151763,
156886,
162025,
167180.
172354,
177546,
182753,
187976,
193216,
198468,
203741,
209025,
214324,
219642,
2249173,
230317,
235675,

241047,

246438,
251838,
257251,
262682,
268122,
273573,
279041.
284523,
290015,
295513,

0
aGy/T
~ CAL
DEG "MuL

22444899

(g0
(GT Ho)/T

0.000
280581
32.029
344010
344043
354471
364578
37.484
384251
384914
394499
40,022
404496
40,928
416325
41e693
424037
424357
424659
424943
434212
43,467
43.710
434942
444164
444376

494252



TABLE 105

MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS (P)

T DEG K=273,15+T DEG C

GRAM MOLECULAR WTe=

LIQUID

3049738

GRAMS

1 CAL=4.1840 JOULES

DEG K

298,15

298.15

300.00

400,00

500400

600,00

700,00

800,00

900,00
1000.00
11C0.00
1200.00
130000
1400,00
1500400
1600.00
1700.00
1800,00
1900.00
2000,00
2100,00
2200400
2300400
2400.00
2500400
2600.00
2700.00
2800.00
2900.00
3000400

DEG MOL

06554

64292
64292
64292
6.292
64292

N=298.15 DEG K

640,97
1269.9
189849
252749
315748
3766,8
4415,8
5044,7
567347
6303.7
6932,7
7561.6
8190.6
8819.6
9449,5

10078,
10707,
11336,
11965,
12595,
13224,
13852,
la4482.
15111,
15741,
16370,
16999,

0 0

aH3/T asy
CAL __CAL

BEG mMoOL DEG MOL
14,4959 0,431

4849

10.248
10287
124097
13.501
l4e6438
15.618
164458
17,199
17.862
13,462
194009
194513
19975
206413
20820
214201
214561
21,901
224224
224531
224823
234103
234371
234628
234874
2heill
24e 34l
244561
244775

a
KCAL
MOL

2,891

- (6¥-HY)

CAL
fMOL

3055,
30742
419840
548047
689041
840449
10009.
1169¢,
13446,
15264,
17137,
19063,
21038,
23058,
25121
2722¢.
29360,
31%33,
33740,
35978,
38245,
40541,
42866,
45216,
47590,
49991,
52413,
548564
57325,

Fe 6964

- (63=HY /T

19.108




TABLE 106
MOLAR THERMUDYNAMIC PROPERTIES FOR PHUSPHURUS RED P)
CRYSTAL
T DEG K=273,15+T DEG C 1 CAL=4,1840 JOULES
GRAM MOLECULAR WT.= 30,9738 GRAMS

1] o} o]
T Acp AHT AHT/T
CAL KCAL CAL

DEG K pEgE-Har “mol  BEETMOC

298,15 ~0e634 -442 -14.086 —44368 ~249 =96 7266
SIANDARD THERMOUYNAMIC FUNCTIONS
0 J_,.0 0_,.0 U 0_ .0 ~U_.. G

T CP IHT—HO) (HT—Ho)/T ST -(GT-HO) -(uT—ﬂo)/T
DEG K  =pSAL__ CAL seSAL L CAL _ CaL - _CAL __
DEG MOL MOL DEG MOL DEG MUL MOL UEG MOL
0,00 0.000 0000 0«000 04000 04000 0000
100,00 2.085 50.995 0.910 le49a 584397 0+584
200,00 44074 408,98 24045 3,619 314,78 le574
298,15 5,069 861.96 24891 54450 76£,96 24559
300,00 5.07¢9 870496 24903 54481 773.26 24578
400400 54540 1403,.9 34510 7009 1399,5 34499
50,00 5.852 1973.9 34948 Be282 2166.9 be 334
600,00 6165 257449 46291 94376 305044 54084
--100.00___ 6,500 ____3207.8_ _ 22283 10.350 . _4037.5______ b.7es
800,00 64840 387448 4aBhy 1146240 511745 6397
$00.,00 7.180 4575,8 5e084 124066 628440 64982
1000.00 72520 5310,7 54311 12.840 7529.6 74530
1100.00 7860 6079.7 5527 134572 8849,9 86045
1200.00 8,200 6882.7 5.736 14,271 10243, 8e536
1300,00 84540 7719.6 54938 144941 117064, 9.003
1400,00 8.880 859046 60136 154586 13230. 94450
1500.00 9.220 5495,5 €£4330 164210 14820, 9.880
1600.00 9.560 10434, &e522 164816 16471, 10.295%
1700,00 36300 11507, £e718 176406 lg18z, 18.59¢
1809.00 10.239 12414, 6eB97 174981 19952, 1l.084
190u.00 10e575 13455, 7.082 18e544 21778, llet6e
2000.,00 10,919 14530, Teibb 19,095 23660, 11.830

=
2]
-+



TABLE 107
MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS WHITE (P) (REFe STel
CRYSTAL
T DEG K=2734,15+7 DEG C 1 CAL=4,1840 JOULES
GRAM MULECULAR WTa.= 3049738 GRAMS

2 0 0 9 0 0
T acCp AHp atip/T &Sy a6y a63/7
DEG K =mzEAL_ KCAL S SAL__ ~aCAL__ LCAL ~-SAL.__
= DEG MOL MOL DEG MOL DEG MOL MoL DG Mot
298415 0000 U.000 ¢+000 0.000 04000 04000

STANDAKD THERMUDYNAMIC FUNCTIONS

T < T SN B I IR YA
DEG K LoCAL CAL __CAL__ o __CAL__ CAL __CAL __
= DEG MOL MOL LEG MOL DEG MOL MOL DLG MOL
U000
120
765
¥4 XYl
300,00 5.705 125105 42306
400,00 6,050 1875.9 4,70C
50C.00 64330 269845 4a958
600,00 64330 3131.8 54220
700400 6.33C 376448 54378
B00.00 439748 54497
90040 503067 54590
1C0uvl.0C 566347 5.664
1100400 bedoe ! Selch
1200.0C 692947 L4775
130000 Th6s46 heB17
1400400 ‘ Bluybeb He854
155Ga 0N 6330 882846 SeBH86 19.878 20988, 13,992




TABLE 108

MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS SULFIDE (PS)

T DEG K=273,15+T DEG C

IDEAL GAS

1 CAL=4,1

GRAM MOLECULAR WTs= 63.03780 GRAMS

840 JOULES

STANDARD _THERMODYNAMIC CHANGES ON_FORMATION EROM_THE _ELEMENTS

T
DEG K

298,15

600.00

700.00

800.00

900,00
1000.00
1100,0C
1200.00
1300,00
1400.00
1500,00
1600.,00
1700.00
1800.00
1900.00
2000,00
2109.00
2200.00
2300.C0
2400400
2500,00
2600.00
2700.00
2800,00
2900.00
3000.00

3100.00

3200.00
3300.00
3400.00
3500.00
3600.C0
3700.00
3800.00
3900,00
4000.00
4100,00
4200400
4300.00
4400,00
4500.00
46C0,00
4700400
4800,00
4900.00
5000.00
5100.00
5200400
5300.00
5400.00
5500400
5600.,00
5700.00
5800400
5900.00
600C,0uV

0

“p
_GAL__
DEG MGL

9.057

9.309
9.316
9.323
9.330
9.337
Fe344
9.351

SIANDARD_THERMODYNAMIC FUNCTIONS

0
&1

48,2305

0
oSy

25.500

0_,0
77Hg!
CAL
MOL

{H

0.000
703.96
1484,9
2297.9
2313,9
3165.8
4031.8
4907.8
578947
667647
7565.6
845846
9352,5
10248,
11146,
12045,
12946,
13847,
164750
15654,
16558,
17464,
18370,
19277,
20186,
21094,
22004,
22915,
23826,
24738,
25651,
26564,
27478,
28393,
29309.
30225,
31142,
32060,
32978,
33898,
34818.
35739,
36660
37582,
38505,
39429,
40353,
41278,
42204,
43130,
44057,
44985,
45914,
46843,
47773,
48703,
49635,
50566,
51498,
52432,
53366,
54300,

0_,0

(HI=H Y/ T

T'0
CA

0.000
74040
74425
7707
7.713
74915
8.064
8.l80
84271
84346
84406
84459
8.502
8,540
B.574
84604
8,631
84655

e
LXeN

84697
8,715
8,732
8.748
8,762
8,777
8,789
8,802
&.813
8,824
84835
8.845
8.855
8.864
8.873
8.881
8.890
8.898
8,906
8,913
8.921
8.928
80935
8,942
8.948
84955
84961
8.967
84973
8,980
8,985
84991
84997
9.003
9.008
9+014
9.019
9024
9.030
94035
9.040
94045
9.050

133

0

DEG MuL

0000
474347
524726
56.030
56.082
584533
604466
624063
634422
644606
654653
66¢594
AT al46
658,226
684945
694611
7C.231
70813

71.360
714877
72366
72.830
73,273
734695
744098
744485
744856
75214
75557
75.889
764209
76519
76819
77109
774391
774665
774931
784189
784441
784686
784925
794158
79.386
794608
79825
80.038
80e245
80.449
BO.648
80.843
814034
81,221
31405
814586
81e763
81,937
824108
824,275
B2e441
824603
82,763
82,920

0
&
KCAL
MOL

6,775

-(69-
(67

CAL

MOL

0
Ho)

0.000
403047
9060.3

14407,
14511,
20247,
26201,
32330
38606.
45008,
51522,
58135,
64838,
71622,
78481,
85409.
92401,
99454,

434935,
443219,

0
AGT/T
CAL

9 22,7264

-1c9-40
{6y Ho)/T

654696
£6,055
664401
664733
67.054
67« 364
674665
674955
6842306
684,510
68,775
69,033
694283
694528
694765
69.997
70.223
70445
704660
70870
71.077
71.278
Tle 476
71.668
71.858
72043
724224
72.402
72.578
724749
72.918
734083
734245
734406
73,563
73.718
73.870



TABLE 109
MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS DIATOMIC (PZ)
IDEAL GAS
T DEG K=273415+T DEG C 1 CAL=4,1840 JUULES

GRAM MUOLECULAR WTe= 61494760 GRAMS

o] o} 0 0 0] 0

T ACP AHT AHT/T AST AGT AGT/T

bEG K ~oSAL__ KCAL  _ CAL__ _ CAL__ KCAL  _ CAL __
DEG MGCL MOL DEG MOL DEG MOL MOL DEG MOL

298,12 ~3.739 3445 1154713 32.471 24,8 83,1792

STANDARD_THERMODYNAMIC FUNCTIONS
o] 0_,0 o_p0 o] o_,C ~0_.0

T <p tHy=H ) (H{=HgI /T Sy (G=HE) (O7=HG /T

bEG K - SAL__ caL LCAL . __CAL_ . CAL _CAL__
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL

GeCO 04060 C.000 0.000 04000 0.000 0+00C0
100400 6,960 694,97 64950 444277 3732.7 374327
200,00 74195 1398,9 654995 49,149 843048 424154
298415 74657 212749 74137 526107 13408, 444970
300,00 T«665 2141,9 74140 524154 13504, 454015
400,00 8.050 2928.9 Te322 S44u4lb 18837, 47.093
500.00 8,311 3747,.8 Tet496 h6e241 24373, 48. 746
4587.8 Tebub 576772 30076, 506127

S5442.7 Te175 £2.090 35920, 514315

63077 74885 60,245 41888, 524360

7179.6 74977 616272 4796¢, £3,295

805746 8.058 624197 54139, 54,4135

8939,.,6 84127 63,038 60402 544911

982445 84187 634808 66745, 554621

{ 10712 84240 b4e519 73162 5642738
1400.C0 B4914 11603, B8.288 654179 79647 56+891
1500.C0C 84933 12695, 84330 654794 86195, 576463
1600.G0 8,949 13389y, 8,368 666371 92804 58.002
1700.,00 8,963 14285, BelQ3 66eY14 99468, 58,511
1800.,00 8,976 15182, B,435 676127 106186, 584992
1500,00 8.987 16080 84463 674913 112954 59 e tay
200G400 84998 16679 84490 666374 119763 5Ye304
2100400C 24008 17879. 8.514 6ReB13 126627, 6C. 290
2200.00 S.018 18781, 8.537 69,4232 133528, 604695
2360400 9.026 19683, 84558 66,633 140472 61.075
24Q00,00 9.0U3% 20586 84577 704017 147456, 6le440
2500.00 F4043 21490, 84596 70386 1544764 616791
2600400 94051 22395 Be613 T0e741 161543, hZel128
2700400 9.058 23300. 84630 71.082 L8623 626453
2800400 94066 24206, Bs645 714412 175749, 6l 763
2900.00 9.073 25113, BebH60 71e730 1R2905. 63.071
3000400 9.080 26021, Beb74 T2.038 190094, 63,365
3100,00 9.087 26929 Be687 724336 167314, 634650
3200400 9,093 27838 Be6G9 724624 204560, 634925
3300,00 94100 28748, 8.711 724904 211837, 644193
3400,00 9.106 29658, 8723 72,176 219142, 644454
3500400 9.113 320568 Be734 T3.440 226473, 644706
3600600 9.119 31480, BeT745 724697 233830, 644953
3700400 9.12% 32392 Be755 T3e947 241213, 654193
380000 9.131 33305, 8a76% 744190 248618, 65426
3900400 54137 34218 BeTT74 Thet27 2560484 6545653
4000400 9e143 35132, 84783 Thebb9 26350b 654876
4100400 9.149 36047, 8,792 744885 270982 66,093
4200400 9.155 36962 B8e801 754105 278480, 664305
4300400 9.161 27878, B8.809 754321 286003, €6e512
4400,00 94167 28794, 84817 TRe531 293543, 660714
4500,00 9.173 39711, 8.82% 75737 301106, 664913
4600400 9,178 40629, 84822 754939 308691, 674107
4700400 9.184 41547, 8840 T6el137 316298, 67297
4800400 94190 42466, B.847 76330 323919, 674483
4900,00 94196 43385, BeBH4 76520 231564, 676606
5000400 94201 44305, 8861 764705 339221 67+ 844
51004900 9.207 45225, 844568 764888 346905, 68.021
5200600 94213 45146, 84874 774066 354598, 68e192
5300400 G.218 47068, 8,881 T7e242 362316 684351
5400400 Fel224 47690, B.887 T7e414 370047, 686527
5500.,00 94229 48912, 84893 T7e584 377801 68,691
5600.0C 9.235 49836, 84899 77750 385565, 684851
5700.00 9.241 50758, 84905 774914 293352, 694009
5800400 96246 51683, 84911 784074 401146, 69,163
5900.00 94252 526006, 8e91l7 T8el232 4(QBYOle 696310
6000400 9.257 53533, §e922 784388 4]1679bH. 694466

13L




TABLE 110
MOLAK THERMODYNAMIC PRUPEKTIES FOR PHUSPHURUS TETRATUMIC (P4)
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=441840 JUULES

I
=
>

DEG K

0.00
100,00
200400
298415
300400
400,00
500,00
600,00
700,00
800,00
900,00

10C0,00
1100.,00
1200,00
1300,00
1400400
1500.C0
1600.00
1700,00
1800,00
1900,00
2000,00
2100460
2200.00
2300.00
2400400
2500.00
260C.C0
2700,00
2800.C0
2900400

6000.00

GRAM MOLECULAR WT.= 123,9852 GRAMS

NDARD THERMODYNAMIC CHANGES ON _FURMATION FROM THE ELEMENTS
0 0 0 0 ]
&9 &y a1 as? aG3/T
__CAL_ _ KCAL __CAL__ _-SAL__ __SAL_
DEG MGL MOL DEG MOL DEG MOL DEG MOL
6,742 14,08 47.224 27.604 5.85 1946209
STANDARUD _THERMOUYNAMIC FUNCTIONS
0 0_,0 0.0 ] —1G0-0,y - 0.0

14 tH7=HJ) (H-HZI /T 34 (67-rg1 (o7=Hg) /T
_CAL__ CAL S CAL o CAL__ CAL __CAL _
DEG™MOL MOL DEG™MOL  DEG mMOL Mo DEGTMOLC
0.000 0.000 04000 04000 04000 04000
84899 811,96 8.120 534483 453644 45,364
13.293 192249 9,615 61.007 10278, 514392
164050 3377.8 11.329 66.890 16565, 554559
16,087 3407.8 11,359 66.989 16689, 554629
17.509 509447 12.737 71.833 23639, 59,097
184280 6887,7 13,775 75.831 31028, 624056
18,734 874046 14,568 79,208 38784, 644640
19,021 10629, 15,185 824119 46854, 664934
19,213 12541, 15,677 844672 55196, 684995
194347 14470, 16,078 864943 63778, 704865
19,444 16410, 164410 88.987 72576, 72.576
19,517 18358, 16,589 90.843  B157C. T4e156
19,573 20313, 16,927 924544 90740 754617
19,616 22272, 17,132 944112 100074, 764980
19.651 24236, 17,311 954567 109558, 784256
19,679 26203. 17,468 964924 119184, 794456
19,702 28172, 17,607 98.195 128941, 80.588
19.721 30142, 174731 594390 138821, 81,659
19.737 32115, 17.842  100.52 148817, 82+ 676
19,751 34090, 17942 101459 158923, 834644
19,763 26065, 18.033  102.60 169133, 844566
19.773 38042, 18,115  103.56 179442, 8546449
19.782 40020, 184191  104e48 189844, 86,293
19.789 41999, 184260 105436 200335, 87.102
19.79¢ 43978, 184224 i06ec1 210916, BT7488¢2
19.802 45955, 164383 107401 221576, 864631
16,807 47949, 184438 107479 232317, 894353
19.812 49920, 18,489  108.54 243132, 904049
19,816 51900, 184536  109.26 254023, 90.723
19,820 53882, 18,580  109.95 264983, 914372
19.823 55864, 18,621 110463 276012, 92,004
19,826 57847, 18,660  111.28 287110, 92.616
19,829 59830, 184697 111491 258267, 93.209
19,831 61813, 18.731  112.52 309488, 93,784
19.834 63796, 184763 113411 320769, 944 344
194836 65780, 18.794  113.68 332108, 94,888
19.838 67764, 184823 114424 343505, 9veala
19,840 69746, 184851 114479 354958, 954935
19,841 71731, 184877 115431 366463, 964 438
19,843 73715, 184901 115,83 378019, 964928
19,844 75700, 18925 116433 389629, 974407
19.846 77684, 184947 116482 401287, 974875
19,847 79669, 18.969 117430 412992, 98.231
19,848 81654, 18,989 117477 424745, 98.778
19,849 83639, 19,009 118422 436543, 99,214
19.85GC 85624, 19,027 118.67 448392, 99,643
19,851 87609, 194045 119411 460279, 100406
19.852 89594, 19062 119453 472212, 100647
19.853 91578, 194079 119495 484186, 100487
19,853 93564, 19,095 120436 496200, 101427
19.854 95549, 194110 120476 508256, 101465
194855 97535, 190125  121.15 520350, 102.03
19.855 99520, 19,138 121,54 532488, 102449
19,856 101506, 19,152  121.92 544659, 102477
19.857 103492, 194165 122429 556868, 103412
19.857  105478. 19,178 122465 569119, 103448
19,858 107464, 194190 123,01 581403, 103,82
19.858 109449, 194201 123436 593720, 104.16
19.855 111434, 194213 123471 606077, 104450
19.859 113420, 190226 124405 618462, 104,82
19.859 115406, 194234 124438 630884, 105415
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TABLE 111
MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS SULFIDE DIMERIC (P453)
iDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=4,1840 JOULES

GRAM MULECULAR WTe= 22040872 GRAMS

0 4] Q 0 Q 0
T Acp AHT AHL/T LS [ AGT/T
DEG K < CAL__ KCAL  _ CAL AL _ KCAL  __CAL__
DEG MOL MOL DEG MOL DEG MOL MOL DEG MUL
298,15 ~1.997 =12.942 ~4344099 14,111 =17.1499 =-57.5210
STANDARD_THERMOLYNAMIC FUNCTIONS
- N - ;
T s (Y=g (HS=RQ /T s3 = 169-1 -(G?—H%)/T
oG K oCAL__ CAL _CAL . CAL . LAL _GAL__
= VEG MOL mGL DEG MOL DEG MOL MO DG MOL
298,15 36,998 0. Oe 76276 22742, 764276
300,00 36,998 67,997 0.227 764505 22884, 76,279
¥ 874149 31092. 77.729
954404 40234, 469
10deld __ 0Qldde_______ 843.237
306995 e ¢ 107485 60630, cbe615
26,998 18b¢7. 112479 71668, 8494506
364998 celble 11715 83170 G2e411
364998 25967, 121405 $5083. ¥5.083
364958 23667, 124458 107367, 97.606
3€,.,998 33366, 127480 1194988, 994990
36,598 27066, 130.75% 132917 102424
36,398 407606, 33,50 146132, 104.38
&e358 G4L00, 26605 159611, 136441
36.998 481604 4 173337, 108434
36,398 51865, 187294, 1iQaet7
180veU0 36,998 55265 201469, 111.93
1900400 LIS 55460 15849, 113,60
<J0UL LU 3¢ £2500, 24044, 11b,21
2100400 606673, 65184, 116475
22C0 00 70364, 260123 iide 24
23020400 ThGo4, 275226, 119466
2400,00 77754, 263493, 121,064
250u.0U §luaoa, 154455 30591z, 122436
2600, 00 85lo4, 156440 3z1482, 123,65
270u,0U o884, 157480 337191, 144,89
2800.00 92503, i%9.14 353040 126409
2930406 JOLO3. 16044 369019, 167425
3000400 7IV0 5, i6le70 345125, lcbe 37
31CGeu0 103603, Io2eyl 401255, LeGeu?
3250400 157365, lcaeQ8 “17706. 150453
3300,u0 i1106¢,. 163442 434175, 131457
3400,00 364968 114764, 1066433 450740, 132457
3800,U0 36,668 118462, 1e7440 4hT7437, 133,55
2600,00 36 leeice, 16844 4uLl28, 134,51
3700,00 35, 169446 follzs, 135,44
330UL UL 20,498 170404 5186120, 156430
3900U,00 3o .38 1/1440 555212, 137425
4000.,00 36,998 172434 55239¢, 135410
4100400 26.998 172425 569678 138495
420C.00 36, 174415 587049, 132,77
4300,02 175402 604500 140454
L4aL,00 15176C, 175487 622051, 14la38
45300y 105460 17¢470C 635€¢77. 142,15
460000 157160 17745 £57387. 142,91
4700,00 16286C, 175,21 675179, 143,65
4R3G.0D 166560, 179.C 693049, 144,439
4900,00 170255, 179,85 710956, 145,10
5200,00 173959, 180450 729021, 145,80
5103.00 177655, 181,33 747113, 146,49
520C,C0 181309, 182.05 765285, 147,17
5300.00 182029, 182,75 Te4521, 147,83
54600.00 364998 188709, 183,44 SQled3. 148449
2500.0U 304998 172420, Llo4all B70ZL 1, lav,.13
5600.00 36,998 196158 184479 838659, 149,76
5700.00 36,998 1998%0. 1RS 444 357171 150438
58CU.G0 364998 203558, 136409 375745, 150499
2900,00 36,998 2072506 186472 894388, 151,59
69CC00 36,998 210957, 187434 913086, 152,18




TABLE 112
MOLAR THERMODYNAMIC PRUPERTIES FUK PHOSPHURUS SULFILE DIMERIC (PQSB)
LiQuld

T DEG K=273,.15+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WT,.= 22040872 GRAMS

SY22L THERMODYNAMIC CHANGES ON_FORMATION EROM_ NIS
T Acg AH?- ands AS? aed/r
caL__ Kcan _CaL CAaL ~CAL
DEG ~  5E&-foC moC DEGROC CEGROT DEG™MOC

298,15 -5.003 =27.859 934575 =12,657 ~31.673 ~10642321

T h i) S-k8ym S0 =(67-HQ  =(6%-HQ) /T
DEG K CAL _ CAL CAL CAL CAL ~.CAL
G DEGMoL MOL DEGMOC  DEG MOC MoL DEGTMILT

66078, 364710 128.61 165427,
1900.00 43,998 70477, 37.093 130499 178406,
2000.00 43,998 74877, 37.439 133,25 191619,
2100.00 43,998 79277, 37.751 135,40 205053,
220000 43,998 83677, 38.035 137444 218696
23C0.00 434998 8077, 384294 139440 232539,
2400400 45,998 92476, 38,532 141,27 246571,
2500,00 43,998 96876, 38.750 143407 260791,
2600.,00 43,998 101276, 38,952 144,79 275183,
270C.00 43,9v8 105676, 39,139 146445 289747,
2800.0¢ 43.998 110073, 39,3213 148,05 304472,
2900,00 43,998 114475, 39,474 149,60 319355,
3000400 43.998 118875, 3540625 151409 334350,

N=298.15 DEG K



TABLE 113
MOLAR THERMODYNAMIC PROPERTIES FGR PHOSPHORUS SULFIDE DIMERIC (Pksa)

CRYSTAL

T DEG K=273,1Z+F DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR

WTe= 22040872 GRAMS

0 0 0 Q Q [¢]

T acy AHy AHT/T ASY 867 AG3/T
DEG Kk maSAL . KCAL  __CAL__ __CAL__ KCAL  __CAL__
DEG MOL MCL DEG MOL DEC MOL MOL DEG MOL

298.15 ~3,997 ~27.921 -93,648 -14.1677 ~32.145%5 -10748148

STANDARD_THERMODYNAMIC _FUNCIIONS
0 0_,0 0_,0 0 _ 20000 .00

T Cp (HT HOJ (HT HO)/T ST (GT HO) (GT Ho)/T

DEG K <=SAL__ CAL __CAL . _ CAL._  CAL __GAL _

DEG MOL MOL DEG MOL DEG MO MOL DEG MCL

0.00 0000 0.000 0.000 0000 0.000 0« 00u
5.00 0.086 0.099 04020 0026 04031 0.006
10.00 0.885 24062 0.206 0.267 06613 0.061
15.00 24494 10.364 0.691 04919 3.416 D.228
20.00 40248 274230 1.361 1877 10.308 0515
25.00 S5.814 52.506 2.100 24998 224455 0.898
30.00 7.092 84,880 2.829 44175 40382 1,346
35,04 8,135 123.04 2,516 54350 64,2073 1.834
4C,00 9.C14 165,97 44148 62495 93.830 2348
45,CC 2.779 212.98 44733 7502 125409 24865
5C4.C0 1Ce493 263,68 546274 B4 66 169,78 34396
55.C0 11,193 317.89 5.780 9.702 215,72 34922
60600 11.896 375.61 64260 10.706 266.75 4o 446
65.00 12.590 436,82 6720 1l1.686 222.74 44965
70400 13,281 501.50 Te.l64 12.¢44 282.58 Se48C
T75.00 14,004 565.62 Te596 13,585 449,15 52989
80.00 14,767 641461 8.020 144513 519.40 64493
85.00 15,5432 717.38 B.44Q 15431 504,26 6.951
930.00 16.3C5 797.01 8.£56 16.341 673470 Te488
9540C 17.C48 880440 F4267 172432 757466 T.975
100.0. 17.788 967,49 G675 18.126 846,11 8e 4061
1C05.C0 18.527 1058.3 1C.079 19,022 939401 Be 943
110,C0 194297 1152.9 1Ce48 19.902 103643 Sets21
115.CC 204062 1251.3 10.881 204776 112840 9.8%6
120,00 204825 1353,5 114279 214648 1244,1 104367
125.00 21.580 1459,5 11.676 22.512 1354,5 10.836
1204GC 224322 1569,.,3 12.071 234373 146942 114301
135,00 23.047 1682.7 124464 244229 158842 11,764
140,00 232,753 1799.7 12.855% 25.080 171145 12,225
145,00 244439 1920,.2 13,243 254925 1839,.,0 124683
150400 25,1C0 204441 13,627 2647565 197047 13,138
1554,0C 25,739 2171,2 14.008 274599 210646 13,591
16000 264356 2301 .4 14,284 284426 224647 144042
165.04 264953 2434 4,7 144756 29.246 23909 144490
170400 274535 257C,.5 15.123 30.059 253941 144936
175.00 284104 2710.0 154486 30.866 269144 154380
180,400 284,661 2851.9 15,844 314665 2847,8 15.821
185,00 29.20C7 2996.6 164,198 324458 3008.1 164250
190400 29.736 2144,0 166547 33,244 317243 165697
195400 30,257 325440 164892 344023 334045 174131
200.00 30,758 3446,5 17.233 3447328 351246 17.563
205,00 31,241 3601l.5 17.568 35,561 3688.5 17.992
210,00 31,706 3758.9 17.900 364319 386842 184420
215,00 32,153 3918.6 184226 374071 405146 184845
220400 32.582 4080 .4 18.547 374815 4238.9 19.26&
225400 32.996 4244 44 18.854 38,552 4429,8 19,688
23040y 33.396 441043 19.175 394281 462444 20.106
235400 33.784 457843 19.482 404004 4822.6 204522
240.00 3be164 474842 19,784 406719 50244 202935
245,090 344536 4919.9 20.081 414427 522948 21le 346
250600 34,904 5093.5 206374 424129 543646 21e755
255400 325,269 52689 204563 424823 565140 226161
260.00 35,635 544642 204947 434512 5866.,9 22.565
265400 364,003 5625.3 216228 444194 608641 224957
270400 36.374 580642 21.505 444871 6308.8 23,366
273.15 36,611 5621.2 21.677 :5 254 645Q0,8 23,616
275.CC 36,751 5989.0 21.778 454541 6534,.8 234763
280,00 37.136 6173.8 224049 464207 676442 244158
285,00 37,528 636044 224317 464868 699649 244550
290,04 37.929 6549,1 224583 474524 1232.9 244941
295,00 3864340 673%9.7 224847 48,176 T472e1 254329
298,15 384603 6860.9 23.012 484584 762445 254573
300.00C 38,760 6932.5 23,108 48824 T71446 254715
310.00C 39.626 732444 234627 504109 8209.3 264482
313.90 39.973 T7479,6 23828 50.606 8405.7 260778

PHASE 1

313.90 43,634 G934 ,6 31.649 584427 8405,7 26778
320.00 43,387 10200 31.875 594264 876446 270389
330,00 434341 10633, 32,222 606597 9363,9 284375
340400 43,611 11068, 324552 61895 997644 294342
350400 44,051 11506. 32.874 634165 10602, 30.291
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TABLE 114

MOLAR THERMODYNAMIC PROPERTIES FOR SULFUR (REFe STe) (S}

T DEG K=273.15+T DEG C

298415

4000.00
4100.0C
4200400
4300,00
4400.00
4500.00
4600.00
4700.00
4800.00
4900.00
5000.00
5100.00
5200,00
5360.,00
5400.00
5500400
5600,.00
5700,00
5800400
5900.00
6000.00

GRAM MOLECULAR WTe= 324064

0,000

(H9-12) /1

42299,

IDEAL GAS

0
AHT/T
[ 1 -
DEG

0.000

™Mo
CAL _
DEG MOC

0.000
1.640
2.785
3.531

1 CAL=4.1840 JOULES
GRAMS

0 0 0
ASy AGy a6 /T
Y LeaL oL
DEG MUL MOL DEG MOL
04000 0.000 04000

0 0.0, _,.0_,0

bT ((:T Ho) (GT Ho)/T
CAL . CAL CAL __
DEG MOL MOC DEG MOL
0.000 0.000 04000
20965 132,49 l1e325
De622 567437 2837
7Te631 122443 44100
- T1s662 ___1236s4_______ 4e121
10673 210745 50269
124767 328348 64568
144332 464246 Te738
_15:600 __ _6163,4_______ 8,805
314361 6508, 1 8e135
314877 967046 104745
32342 12882. 12.882
326763 16137, 144670
334150 194335, 164195
334507 227606, 17eb14
33,838 26135, 18.668
3belbo 29533, 194688
344436 32963, 204602
3454708 36420, 21424
344965 39904, 224169
354209 43414, 224849
354440 46946, 234473
354660 50500, 244047
354871 54078 244581
364072 97674, 25.076
364265 61292, 254538
364450 64526, 250971
364628 68582, 264378
364799 72252, 260 760
364964 75939, 274121
374124 7964464, 276464
37.279 83366, 274,789
374428 87101, 284097
374573 908504 286391
374713 04614, 284671
374850 98394, 284939
37982 102183, 294195
384111 105988, 29e44]
384237 109807 294678
384359 113630, 294904
384478 117477. 304122
384995 1¢1334, 306333
38.708 125198, 304536
384819 129075, 30.732
384927 132961, 30.921
394033 136859, 3l.104
394137 140769, 31.282
394238 144687, 3le454
394337 148615, 314620
39434 152552, 31.782
394530 156504, 31.940
394623 160459, 324092
394715 164427, 324241
39.805 168404, 324385
39.893 172388, 324526
394980 176383, 32,664
404065 180384, 324797
406149 184396, 32.928
404231 188414, 33.055
406312 192442, 33.180
400391 196474, 33,4301
406470 200521, 334420



MOLAR THERMODYNAMIC PRUPERTIES FUR SULFUR MUNATOMIC

T DEG K=273.,15+T DEG C

DEG K

298415

T

DEG K

0.G0
100.00
200400
298415
300.00
400400
500,00
600.CC
700.00
800,00
900,00

12904030
1300400
14C0400
1500.00
1600,00C
17C0.0u0
180C.0C
190C.CC
2000.00

3100.00
3200400
3300400
3490.00
3500.00
3600400
37CC.00
3800.00
3900400
4000400
4100.00
4200.,0C
430Ca00
44 00,00
4506G.C0O
4600400
4700400
48300,00
4900.00
5000.0C
510C.00
5200.00
53G0.,0C
5400,00
5500400
560C.0C
57C0.Q0

[Crere}
593UWC
6Q0C.0C

DEG MOL

0256

DEG MOL

0.000
54103
5.589
5659
54658
54554
54436
5e340
5.266
54211
5169
54137
50112
5,093
507G
5.07C
54064
54062
ReUh

GRAM

MOLECULAR WT.=

TABLE 115

IDEAL GAS

0
aHy ART/T
KCAL 2 CAL__

MOL DEG MOL

664636 22344971

STANDARD THERMUDYNAMIC FUNCTIONS

0_,0 0_,,0

(HT HO) (HT HO)/T

CAL _CAL

MOL DEG MOL
Ue000 0000
494,498 44990
103%.9 5180
1590.9 54336
1600.9 5336
2162.9 Se407
271149 Bet24
3249,.8 5.416
378048 54401
4303,8 5.380
482248 54359
5237.,7 5e338
58507 54319
636047 54301
68697 Sedtl
737646 5.269
788346 Se256
8389 ,6 Calb3
BRYH .6 54233
QU245 fe224
930945 54216
10617, 54209
10926, 54203
11436, 54198
11948, SelYb
lz6462, 54193
12977. SelG1
13494, 54190
14013, 5.190
14534, 5.191
15057, 56192
15582. 5.194
16109. 2,197
166338, 56199
17168, 56202
17700, 56206
18234, 5210
18770 S5e2l4
19307, 54218
19845, $e222
20385, 5,227
20526 5e231
21469, 24236
22012, 56241
22557 5246
23103, 54251
23649, 54255
24197, 54260
24745, 56265
25293, £ eldbS
25843, 56274
26393, 5279
26943, S.283
27454, ©.287
280646, 54292
28597, 54296
29149, 54300
29701 Se304
30253, Se308
308045 Se31l
31358, Se315
31911 fe316

324064

GRAMS

DEG MOL

324453

0000
344125
37829
404084
406119
414730
424960
434942
444760
454459
464070
46e613
474101
474545
47ev5¢
4B 4329
48 a€T8B
494005
494312
494601
494875
506135
S0.282
506021
SCeb4b
514067
51277
514480
514676
51e866
24049
526227
524400
524568
52731
524850
534044
534139
534342
524486
534626
53,763
534897
544028
S54e156
544282
544405
Sheb2b
544043
tLue758
544872
544983
554092
554199
55e304
55407

508
55.608
554705
554802
55896
554089

ts)

1 CAL=441840 JOULES

564949

04000
29136
652949

10360.
10435,
14531,
18768,
23115,
27551,
32063,
36640.
41275,
45960,
L0693,
Sba6 7.
60283,
65133,
70018,
74934,
79878,
84852,
89854,
94879,
G993 1.
105003,
110099,
115216,
120355,
125513,
130692,
135886,
141100
146332,
151581,
156845,
162127,
167421
172733,
178060,
183403,
188758,
194127,
196510,
204907,
210315,
215739,
221175
226619
232077,
237541,
243031,
248524,
254028,
259542
265067,
270602,
276147,
281706,
287266
292847,
298429,
304024,

DEG MOL

191.0069

DEG MOL

0+000
294136
324649
344747
344783
364327
374536
384525
394359
404079
40e711
4l1e275
4le782
424240
4246067
43.060
43,422
434761
444079
444377
444659
444927
454180
4De 423
404603
454875
464086
466290
464486
464676
464857
474033
474204
474369
476529
474084
474835
474981
48el2%
GHe 264
484399
484532
48.661
484787
484911
494032
454150
494265
494378
494489
454598
4947065
494809
494312
504013
50.112
500208
50305
506398
506421
50e581
50e671




TABLE 116
MOLAR THERMODYNAMIC PRUPERTIES FOR SULFUR MUNATOMIC (S)
LIQUID
T DEG K=273415+T DEG C 1 CAL=441840 JOULES
GRAM MOLECULAR WT.= 32,064 GRAMS

0 (o] Q 0 0 0
T ACP AHT AHT/T AST AGT AGT/T
CAL KCAL CAL __CAL__ KCAL CAL
DEG K pEE-FOC MOC DEG MOL  DEG moC Mo 5E5RTC
298415 24178 0434 1.1403 0.813 0.093 03109

STANDARD_THERMODYNAMIC FUNCTIONS

0 0_,,0 0_,0 0 0_.0, _,-0_.0
T Cp (HT HO) (HT Ho)/T ST (GT Ho) (GT Ho)/T
DEG K =oAL _ CAL _CAL__ _ CAL _  CAL _CAL
DEGMOC MOL DEG MOL VEG MOL MOL DEG MOL
0«00 04000 0000 0000 0000 0000 0« 000
298,15 74576 Oe O Be4b4 2517.6 Be 444
—-300,00 __ 7,579 ______13,999_____ 02067 ____ Be49l_ __ 253342 ______ 82444
400,00 Te734 772.96 1.932 10,673 3496.4 Be741
500,00 9.081 1710.9 36422 12767 467248 9e 346
600400 84200 256749 44280 144332 603145 10.052
.-700.06Q _1e299 . __ 33678 ______ 4081l ___15+600 1252s3 100789
800400 T.654 414148 54177 1640633 916447 1le456
900.00 T.694 4909.8 54455 176539 10875, 12.084
1000.00 Te6%94 567947 5.680 184349 12669 124669
1100.00 Te694 6448,7 862 19,083 14543, 13,221
1200460 74694 7217.6 6.015 194752 16485, 13,737
1300.00 7694 798746 6alby 204368 18491, 14,224
14G0,00 Te694 8756,.,6 64255 20938 20557, 144683
1500.00 Te694 952645 64351 21469 22677, 15.118
1600,00 7.694 10295, 6.435 214965 24848, 154530
1700,00 Te6G54 11064, 64508 22432 27070, 15.523
1800.00 76694 11834, 64575 224872 29335, 164297
1900,00 7:.694 12603, 64633 234288 31644, 16654
2000400 7694 13373, 6,687 23.082 33990 16,998

L1



TABLE 117
MOLAR THERMODYNAMIC PROPERTIES FUR SULFUR MUNATOMIC (S)
CRYSTAL
T DEG K=273,15+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WTe= 324064 GRAMS

STANDARD THERMODYNAMIC _CHANGES ON_FURMATION FROM THE ELEMENTS

0 0 0 0 4] Q

T ACP” AHT AHT/T AST AGT AGT/T

6 K CAL KCAL CAL CAL__ KCAL CAL
DE BEG MGL MoC BEG MOL DEGMOL MOL DEG™MOC
298415 0000 0.000 Q.000 0.000 04000 0.000

STANDARD_THERMODYNAMIC FUNCTIONS
0 0_.0 o_,.0 (3] 0_,,0 0_,.0

T Cp (HT—HO) (HT‘HO)/T ST (GT HO) (GT HO)/T

DEG K CAL__ CAL __CAL CAL__ CAL L CAL__
DEG MOL MOL GEG MOL DEG ™~ MOL MOL DEG™MOL
0.00 0.000 06000 Ce000 0000 0.000 0«000
100,00 3,060 163499 le640 24965 132449 le325
200,00 44,639 583.97 24920 56622 540,37 24702
298,15 54401 1052.9 34531 72631 122243 44100
_-200,00 5,412 ____1062,9 ___34543 1,665 123644 4e121
400,00 6,133 173249 44332 94571 2095.3 54238
500.00 6,819 237949 44760 11012 312643 6e223
600,00 74504 3096.8 54,161 124316 4293.0 74155
700.00 8,190 3880.8 5544 134524 558642 Te9b0
800,00 B.876 4734 ,8 5.918 164,663 6995,9 Be 745
900.00 94561 5655.7 64284 154748 8517.7 Fe 64
1000400 10,246 6646,7 6.647 164791 10144, 104144
1100.0C 10,932 770546 7.005 174799 11873, 10794
1200.00 11,618 8832,6 7.360 18,780 13704, 11,420
1300.00 12.303 10029. 7715 194737 15629, l2.022
1400,00 12,989 11293, 8,067 204674 17650, 124607
1500,00 13,675 12627, 8.418 214594 19764, 13,176
1600.00 14,360 14028 8.768 224498 21968, 13,730
1700.00 15,046 15499, 9.117 234389 242648, 14,27
1800.,00 15.732 17036, Y466 244269 26646, 144803
1900.00 16,417 18645, 9.813 254138 29117, 154325
2000.00 17,103 20322, 10.161 254997 31671, 15,836

2




MOLAR THERMODYNAMIG PROPERTIES FOR SULFUR DIATOMIC (s,)

T DEG K=273415+T DEG C

GRAM MOLECULAR WT.= 64,128

TABLE 118

IDEAL GAS

GRAMS

2

1 CAL=4,1840 JOULES

SIANDARD_THERMODYNAMIC CHANGES ON FORMATION FRUM THE ELEMENTS

3

T acd aHl andst a8y NI
CAL__ KCAL caL CAL__ KCAL _GAL
DEG K pEG MOC M6C  DEG MOC  DEG MOL MOL  DEG mOC
298415  ~3.,063 30.68 102.9007 39,245 18,90 633,906
STANDARD_THERMODYNAMIC_FUNCTIONS
o 0_0 0_,0 O _6%H0) —(a0_y0

T < (HI=Hg)  (HI-HI/T 4 (6=Hg)  —(Gy=Hg) /T

DEG K CAL __ CAL CAL_ _ _ CAL CAL ~SAL __
DEGMOC MOL DEG MGL  DEG MOL MoL DEG™MOL

0.00 0,000 0.000 0.000 04000 0.000 0.000
100,00 6.964 695,97 6.960 46,621 3966, 1 39,661
200.00 7,265 140249 7.015 51,512 8899,6 44,498
298.15 7.759 214049 Teibl 544507 14110, 474325
300,00 7.768 2154,9 7.183 54,555 164212, 474372
400400 8,144 495149 74380 56,845 19786, 49,466
500400 8.389 3779.8 7.560 584690 25565, 51.130
600.00 8,549 4626.8 74711 60,235 31514, 524524
__190.90 8,658 ___ 5487.7 14840 61,561 __ 37605, 53,721
800,00 8,735 6357,7 7.547777 782,723 "43821, 54,776
900400 8,792 723346 8,037  63.755 50146, 55,717
1000,00 8,836 8115,6 8.116 64,684 56568, 56,568
1100.00 B.870 900045 8.182 654528 63080, 574345
120000 84899 988945 84241 66.301 69671, 584059
1300,00 8,922 10780, 84293 67,014 76337, 5,721
1400,00 8.942 11673, 8.338  67.676 83072, 59,337
1500.00 8.960 lzbes, 84379 684293 89871, 59491k
1600.00 8.976 13465, 8,416  6B.872 96729, 604456
1700400 8.55C 14363, 8449 694417 103645. 604968
1800.00 9,002 15263, 84480 69,931 110612, 61451
1900.00 9,014 16164, 84507 704417 117629, 61,910
2000.00 94025 17066, 84533 70.880 124695, 62,347
2100.00 9.036 17969, 8.557 714320 131804, 62,764
2200.00 5,04 18873, 8.579 71,741 138958, 63,163
2300.00 9,055 19775, 8.599 724143  146l5¢, 634 504
2400400 9.064 20684, 8.618 72,529 153387, 63.911
2500.00 Fe073 21591, 8:636 724899 160657, 644263
2600.00 94081 22438, 84653 734255 167966, 644602
2700,00 9.090 23407, 8.669 73,598 175309, 644929
2800400 9.098 24316, 84686 73.928 182683, 654 244
2900.00 9.106 252264 84699 744248 190094, 654550
3000460 9.113 26157, 8.712 744557 197535, 65.845
3100,00 9.121 27049, 8.725 754856 205006, 66,131
3200,00 9.129 27962, 8.738 754145 212503 66,407
3300.00 9.136 28875, 8.750 750426 220032, 66,676
3400.00 9.143 29789, 8.761 75.699 227589, 66,938
3500,00 9,150 30702, 8,772 75,964 235172, 67,192
3600400 9.158 3lels, 84783 Toe22¢ 24278l 07.43y
3700,00 9.165 32534, 8,793 764473 250416, 674680
3800400 94172 33451, 84803 764718 258078, 67,915
3900.00 9.179 34368, 84812 764956 265761, 66,144
4000.00  9.186 35287, beb2¢ 17,189 273469, 68,367
4100.00 9,192 36205, 8.831 77.415 281197, 684585
4200.00  9.199 37125, 8,839 77,637 288951, 684798
4300.00 94206 38045, 8.848 77.854 296728, 694006
4400,00  9.213 38966, 8.856 78,065 304520, 694209
4500,00 9,220 39888, 8,864 78,272 312336, 69,408
4600.00  9.226 40810, 8.872 784475 320175, 69,603
4700,00 9,233 41733, 8,879 784674 328035, 694 795
4800.00  9.240 42657, 8.887 78.868 335910, 69.981
4900.00 9.247 43581, 8.894 79.059 343808, 704165
5000400  9.253 44506, 8.901 794246 351724, 704345
5100,00 9.260 4543z, 8.908 794429 359656, 704521
5200.00 9,266 46358, 8.915 794609 367609, 704694
5300,00 9.273 47285, 8.922 79.785 375576, 70.863
5400,00  9.280 48213, 8.928 794959 383566, 71.031
5500,00 9,286 49141, 8.935 80.129 391569, 71,194
5600400 94293 50069, 8,941 804296 399588, 71,355
5700400 94299 50999, 8,947 80.461 407628, 714514
5800.00 94306 51929, 8.953 804623 415684, 714670
5900.00 9,312 52860, 8,959 804782 423753, 71.823
6000.00 9.319 53791, 8,965 80.938 431836, 71.973



TABLE 119

MOLAR THERMODYNAMIC PROPERTIES FOR SULFUR OCTATOMIC (S

T DEG K=273415+T7 DEG C

DEG K

0,00
100.00
200,00
298415
300.00
400,00
500.00
600400
700.00
800,00
300400
1000.00
1100,00
1200.00
1300.00
1400.00
1500.,00
1600400
1700400
1800.00
1900.00
2000.00
2100400
2200400
2300400
2400.00
2500400
2600,00
2700.00
2800400
2900400
3000.00
3100490
3200460
3300400
3400.,00
3500.00
3600400
3700.00
3800.00
3900400
4000400
4100400
4200.00
4300400
4600400
4500, 00
4600, 00
4700,00
4800400
4900.00
5000,00
5100400
5200,00
5300.00
5400.00
55004 00
5600400
5700400
5800400
5900,00
6000400

DEG MOL

0.000
20,830
32,065
37,255
37,359
39,839
41,135
41.885
424353
42,663
424879
43,036
43,152
43,261
43,311
43,366
43,6411
43,448
43,479
434504
43,526
43,545
43,561
43,575
43,587
43,597
43,607
43,615
43,622
43,629
43,635
43,640
43,645
43,650
43,654
43,658
43,661
43,664
43,667
43,669
43,672
43,674
43,676
43,678
43.680
43,682
43,683
43,685
43,686
43,687
43,689
43,690
43,691
43,692
43,693
43,694
43,695
43,695
43,696
43,697
43,698
43,698

250321,
254691,

IDEAL GAS

DEG MOL

82.0053

0.,,0
THT=Hg) /T

DEG MOL

04000
13,446
20,247
25,110
25,185
284575
30,970
32,732
34,075
354130
35,980
364678
37,262
37,757
38,181
384550
384872
394157
39,411
39,637
39,841
40.026
40,194
404347
40,488
40,617
40,737
40,847
40,950
41,045
414135
41.218
41,296
414370
414439
41,504
41.566
41,624
414679
41,731
41,781
414829
41.876
41,917
414957
414997
42,034
42,070
42,104
42,137
42,169
42,199
424,229
42,257
42,284
42.31C
424335
424359
42,383
42,405
42,427
42,449

iy

GRAM MOLECULAR WTe= 256512 GRAM

41775

0.000
704610
884905

102482
103405
114418
123422
130.79
137.29
142496
148400
152453
156464
160440
163,86
167.07
170406
172487
175450
177499
18C434
182457
184470
186473
188466
190452
192,30
194401
195,65
197424
198477
200025
20l.68
203407
204 e4]
205472
206498
208421
209441
210457
211471
212481
213.89
214494
215497
216497
21796
218492
219486
220.78
221468
222456
223442
224427
225411
225492
226472
227451
22Be28
229404
229479
230453

1 CAL=4.1

S

—(G?—Hg)

0,000
571645

13732,
23169,
23359,
34241,
46126
58837,
12449,
862674
100820,
115851,
131312,
147166,
163381,
179930.
196788,
213936,
231356,
2490324
266949,
285096,
303461,
322033,
340803,
359763,
378904,
398220,
417704,
437349,
457150,
477102,
497199,
517437,
537811,
558318,
578953,
599713,
620594,
641593,
662707,
683934,
105269,
726711,
748257,
769904,
791651
813495,
8356433,
857465,
879588,
901800,
924099,
46484,
968953,
991505,
1014137,
1036849,
1059639,
1082506
1105447,
1128463,

8)

840 JOULES

DEG MOL

39,8119

0_,,0
-169-18y /1

beG MOL

0.000
574165
684659
77.709
77. 864
85.604
924252
98,061

103.21
107.83
112.02
115,85
119,37
122,64
125,68
128452
131419
133,71
136409
138,35
140650
142455
144,51
146438
148,18
149,90
151.56
153.16
156,71
156420
157,64
159.03
1604 39
161.70
162.97
164,21
165,42
166459
167.73
168,84
169,92
170.98
172.02
173.03
L764.01
174,98
17592
176,85
177,75
178,64
179.51
180.36
181.20
182402
182.82
183,61
184439
185415
185490
186464
187.36
188,08




TABLE 120

MOLAR THERMODYNAMIC‘PROPERTIES FOR ELECTRON GAS (E™)
IDEAL GAS
T DEG K=273,15+T DEG ¢ 1 CAL=4,1840 JOULES
GRAM MOLECULAR WT.= 0.00055 GRAMS

SIANRARD_THERMODYNAMIC CHANGES ON_FORMATION FRUM THE ELEMENTS

0 0 0 0 0 0
T acp AH{ AHL/T asg 267 aGL/T
nec v __CAL__ KCAL CAL LSAL KCAL _ CAL
ves S DEG MOU mOC BESTRSC SEZTRCT [xein DEZTROC

298415 04000 04000 0.000 04000 0.000 04000

STANDARD THERMODYNAMIC FUNCTIONS

0 0_0 0_0 0 0_,0 0_,0
T < {Hy=Hg) (Hp=Hy) /T St {Gy=Hg) (G7=Hy1 /T
DEG K CAL CAL CAL CAL__ CAL _CAL
DEG MOL MOT DEG MOC  DEG moOL MGC DEG™MOL
0400 0,000 0.000 04000 04000 04000 04000
100,00 4,968 496,79 44968 ~0.439 540,702 ~54407
200,00 4,968 993,58 4,968 3,004 -392.706 =1.964
298,15 4,968 148142 4,968 44988 5.978 04020
300,00 4,968 1490 .4 4,968 5.019 154234 04051
400400 4,968 1987,2 4,968 604438 591,98 1,480
500,00 4,968 2483,9 4,968 74556 1294,3 2,589
600,00 4,968 298047 4,968 Bot62 209646 34494
700400 4,968 3477,5 4,968 94228 298240 44260
800,00 4,968 397443 4,968 94891 3938,8 4,923
900400 44968 4471,1 4,968 104476 4957,7 5,509
1000, 00 44968 4967.9 4,968 11,000 603240 64032
1100400 4,968 546447 4,968 11,473 715640 64505
1200.00 4,968 5961.5 4,968 114906 832543 60938
1300,060 4,968 6458,3 4,968 124303 9536,0 74335
1400,00 4,968 6955,1 4,968 12,671 10785, 74704
1500,00 4,968 7451.8 4,968 13,014 12069, 84046
1600,00 4,968 7948.6 4,968 13,335 13387, 84367
1700,00 4,968 8445 .4 4,968 13,636 14736, 8,668
1800.00 4,968 8942,2 4,968 134920 16114, 8,952
1900,00 4,968 9439,0 4,968 14,189 17519, 9,221
2000.00 4,968 9935,8 4,968 14e443 18951, 94475
2100.00 4,968 10433, 44968 144686 20408, 94718
2200,00 4.968 10929, 4,968 144917 21888, 9o 949
230000 4,968 11426, 4,968 154138  23391. 184170
2400,00 4,968 11923, 4,968 15,349 24915, 10,4381
2500,00 4,968 12420, 4,968 154552 26460, 104 584
2600,00 4,968 12917, 4,968 15747 28025, 10779
2750.00 4,968 13413, 4.968 154934 29609, 104966
2800,00 4,968 13910, 4,968 164115 31212, 11,147
2900,00 4,968 14407, 4,968 16,289 32832, ile321
3000400 4,968 14904, 4,968 164458 34469, 11,490
3100.00 4,968 15400, 4,968 16.621 36123, 114653
3200400 44568 15297, 16.778 37793, 11,810
3300.00 4,968 16394, . 16.931 39479, 114963
3400,60 4,968 16891, 4,568 17.079 41179, 124112
3500, 00 4,968 17388, 4,968 174223 42895, 124256
3600,00 4,968 17884, 4,968 174363 44624, 12,396
3700.00 44968 18381, 4,968 17500 46367, 124532
3800,00 4,968 18878, 4,968 17.632 48124, 124664
3900,00 4,968 15375, 4,968 17.761 49893, 124793
4000,00 4,968 19872, 4,968 17.887 51676, 124919
4100,00 4,968 20368, 4,968 184010 53471, 13,062
4200,00 4,968 20865, 4,968 18,129 55278, 13,161
4300,00 4,968 21362, 4,968 184246 570964 13,278
4400,00 4,968 21859, 4,968 184360 58927, 134392
4500400 44968 22356, 4,968 184472 60768, 134504
4600,00 4,968 22852, 4,968 184581 62621, 13,613
4700,00 4,968 23349, 4,968 18,688 64485, 13,720
4800,00 4,968 23846, 4,968 18,793 66359, 13,825
4900400 4,968 24343, 4,968 18,895 68243, 134927
5000, 00 4,968 24839, 4,968 18,995 70138, 14,028
5100.00 4,968 25336, 4,968 19.094 72042, 144126
5200,00 4,968 25833, 4,968 19,190 73956, 14,222
5300,00 4,968 26330, 4,968 19.285  75880. 144317
5400,00 4,968 26827, 4,968 19.378 77813, 144410
5500.00 4,968 27323, 4,968 19.469 79756, 144501
5600,00 4,968 27820. 4,968 194558 81707, 144591
5700,00 4,968 28317, 4,968 19,646 83667, 144678
5800.00 4,968 28814, 4,968 194733 85636, 144765
5900,00 4,968 29311, 4,968 19,818 87614, 144850
6000,00 4,968 29807, 4,968 19901 89600, 144933



