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PHYFÜnÍÍ:Rk,°/^ES and thermodynamic 
FUNCTIONS OF FUELS, OXIDIZERS, AND 

PRODUCTS OF COMBUSTION • 

I FUELS 

INTRODUCTION 

prepared by bTlte 1 le m’IoHml VnVtVtu”! J1 ^ report8 whlch been 
W33.038 .CHIOS, Project RAND, Utween\e RAND Contr.ctNo. 
Air Force. lhe MAND Corporation and the United Sute. 

\ 

v.r14‘o\^rr.:LttrbY;^\;;l?t'™o,-y,'r',c ^ • —- 
*" cour" °l B*««!!«'. exploratory ..,1, ill Prlióct^AND 1^1 ”* 
the data were not readily obtainable, but were Sc.ttereH,h l ! »"•tances, 
and chemical literature. To make the data .v.i 1 Yl ^ hrou«hout th® physical 
or ramj et «.Ida. thay are 6.!.* ^ ^ ^ 

..d f/t.:1;:, ■ °f p^ru.. 
volumes are entitled: I, Fuela* II Oic’d' ^ et propellant subatancea. The three 

«. i. Puei., II, Ocidisers ; and III, Product, of Combu.tion. 

The information contained in this renort mus ___ i j , • , 
1, 1946, to August 15, 194Ö. ^ compiled during the period October 
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SUMMARY 

A rompi la ti on of the physical properties and thermodynwnic functions of thirty- 

four chemical elements and compounds which may be of interest as fuels for rocket- 

propelled vehicles has been prepared. In preparing this compilation, all available 

sources of information were studied, and it is believed that the data presented 

herein represent the best available at this time. 

All the data pertaining to each fuel have been grouped together and are arranged 

in the following order: 

1. Molecular formula. 

2. Molecular weight. 

3. Melting or freezing point. 

4. Boiling point and/or sublimation temperature. 

5. Density (vapor; liquid; solid). 

6. Vapor pressure. 

7. Triple point. 

8. Viscosity (vapor; liquid). 

9. Surface tension. 

10. Coefficient of thermal expansion. 

11. Coeffi cient of thermal conductivity. 

12. Dipole moment. 

13. Heat of fusion. 

14. Heat of vaporization and/or sublimation. 

15. Heat of formation. 

16. Heat of combustion. 

17. Critical data. 

18. Equation of state. 

19. Compressibility. 

20. Heat capacity of vapor, Cp and C^. 
21. Ratio of specific heats. 

22. Heat capacity of liquid and solid. 

23. Free energy ol formation. 

24. Free-energy function. 

25. Hea t-content function. 

26. Entropy. 

In son« cases there are gaps in the available data, »here this is true, the 

entry "no information" has been made under the appropriate heading in the data sheets. 

For convenience of reference, the sources of the data cited have been included 

as a part of each data sheet. In addition, a detailed bibliography of all sources 

consulted, whether the results reported were used or not, is appended to the report. 

These bibliographies will serve as nuclei for further research on specific compounds 

and will also '.ndicate the degree of exhaustiveness of search for data made in any 

given case. 

VI i 



PHYSICAL PROPERTIES AND THERMODYNAMIC 
FUNCTIONS OF FUELS, OXIDIZERS, AND 

PRODUCTS OF COMBUSTION 

I FUELS 

I INTRODUCTION 

This report is one of a series of technical survey reports which have been 

prepared by Battel le Memorial Institute on a subcontract under Prime CcntractNo. 

W33-03fi ac-14105, Project HAND, between The HAND Corporation and the United States 
Air Force. 

This <ol lection of the physical and thermodynamic properties of a diverse 

variety of compounds which may be of interest as rocket or jet fuels was compiled 

in the course of Battel le’s exploratory work for Project RAND. In many instances, 

the data were not readily obtainable, but were scattered throughout the physical 

and chemical literature. To make the data available to others working in the rocket 

or ramjet fields, they are being published as HAND reports. 

This is the first volume of three related 

and thermodynamic functions of rocket and ramjet 

volumes are entitled: I, Fuels; II, Oxidizers; 

compendia of physical properties 

propellant substances. The three 

and III, Products of Combustion. 

The information contained in this report was conpiled during the period October 
1, 1946, to August 15, 194Ö. 
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Vapor and Liquid (in Equilibrium) Cant'd 

Temperature (°C) 

210 
220 
230 
235 

Pe f. 

Liquid 

Temperature (°C) 

-90 
-80 
-70 
-60 
-50 
-40 
-30 
-20 
-10 
—6 
0 

+ 10 
20 
30 
40 
50 

Ref. 

Sol id 

d = 0. 9686 firm/cc 

Ref. 

Density (gm/cc) 

Liquid Vapor 

0.482 0.085 
0.443 0.110 
0.393 0.152 
0.268 0.268 (Critical) 

Inter nat lona Í Critical Tables, 
Vol.3 (1928), p.239. 

Density (gm/cc) 

0.91065 
0.90015 
0.88961 
0.87899 
0.86830 
0.85756 
0.84675 
0.83587 
0.82493 
0.82053 
0.81392 
0.80285 
0.79171 
0.78051 
0.76925 
0.75792 

Felsing and Durban, J. Am. 
Chem. Sac., Vol.48 ( 1926), p. 
2885. 

at -99“C 

International Critical Tables, 
Vol.3 (1928), p.45. 
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ACETONE ( Con t’d ) 



SURFACE TENSION 

Temperature (°C) Y (dynea/cm) 

0 
20 
40 
60 
80 

26.21 
23.70 
21.16 
18.61 
16.2 

Hef. internat tonal Cri tical Tables, 
Vol.4 (1928), p.450. 

COEFFICIENT OF THERMAL EXPANSION 

= V0 (l ♦ af + 6 tJ ♦ ctJ ) 

where 

= volume at temperature t°C 

= volume at 0°C 

= 1.3240 X 10'J 

= 3.8090 X 10"6 

= -0.87983 X 10"® 

Ref. Perry, Chemical Engineers' 
Handbook, second edition, 19.U, 
p.485. 

COEFFICIENT OF THERMAL CONDUCTIVITY (VAPOR) 

Temperature (°C) k X 10» (cal/cm sec deg) 

0 
46 

100 
184 

2.3 
3.1 
4.1 
6.1 

Above values measured relative to air havin« a k 
value of 5.682 X 10"* at 0°C. 

Ref. Moser, “Dissertation" (Berlin, 
1913); Perry, Chemical Engi¬ 
neers' Handbook, second edition, 
1941, p.961. 

DIPOLE MOMENT p. — 2.85 debye, for the vapor 

Ref. Hobbs, J. Chem. Phys., Vo 1.7 
(1939), pp.849-50. 
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ACETONE (Cont*d) 
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EQUATION OF STATE 

(’*v) ( F - nb) = nRT 
• here 

P 

T 

V 

H 

n 

a 

b 

absolutp pressure in atmospheres 

absolute temperature, °K 

volume in liters/mole 

gas constant = 0.08207 liter atm/mole deg 

number of moles 

13.91 atm 1 itersVmole2 

0.0994 liter/mole 

Hef. Lange, Handbook of Chemi s t ry, 
sixth edition, 1946, p.l472. 

COMPHESSIBILITY 

fi'=îK'rr^) 
where 

V. = 

K = 

volume of a liquid under a pressure of P 
at t°C ' 

volume of the liquid at some other pres¬ 
sure, Pj, at the same temperature 

Temperature ( °C) 

14.2 
0 
0 
0 
0 

25 

Pressure Bange ( atm) ßt X IQ6 

8.90-36.51 HI 
100-500 82 

500-1000 59 
1000-1500 47 
1500-2000 40 

82-5 111.8 

Ref. Lange, Handbook of Chemistry, 
sixth edition, 1946, p.1584. 
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ACETONE (Coat'd) 
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FBEE ENERGY OF FORMATION ¿F,,. ,= 0, b, definition 

FREE-ENERGY FUNCTION 

Temperature (°K) 

298.1 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

—(F° -- E°)/T, cal/mole deg 

57.53 
57.62 
61.67 
65.20 
68.55 
71.53 
74.40 
77.23 
79.72 
82.18 
84.61 
86.84 
88.93 
91.10 

R 

HEAT-CONTENT FUNCTION No 

ENTROPY 

Temperature (°K) 

298.1 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

f. Godnev, Payukhina, and Sverdlin, 
J. Phys. Chem. (U.S.S.R.), Vol. 
14, No. 3 ( 1940), pp.374-79. 

i n fo rma t i on. 

S°(cal/mole deg) 

70.72 
70.83 
76.67 
82. 19 
87.32 
92.13 
96.49 

101.20 
105.03 
108.81 
112.51 
115.83 
119.10 
122.22 

Ref. Godnev, Payukhina, and Sverdlin, 
J. Phyt. Chtm. (U.S.S.R.), Vol. 
14, No.3 (1940), pp.374-79. 
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ACETYLENE 



Sol id 

VAPOR PRESSURE 

Trmp (°C) 

“84 
“81.5 
-70 
“60 
-50 
-40 
-30 
-20 
-10 

0 
+10 

20 
30 
36 

d = 0.6208 gm/cc at -84°C 

Ref. Perry, Chem ical Engineer s' Hand¬ 
book, second edition, 1941, p. 
411. 

Press, (atm) 

Density (gm/cc) 

Liquid Vapor 

1.00 
1.20 
2.20 
3.48 
5.3 
7.7 

10.9 
14.9 
20.0 
26.3 
33. 9 
43.1 
54.1 
61.7 

0.618 0.0021 
0.601 0.0036 
0.585 0.0056 
0.568 0.0085 
0.551 0.012 
0.532 0.017 
0.512 0.024 
0.490 0.033 
0.464 0.045 
0.435 0.060 
0.400 0.082 
0.346 0.122 
0.230 0.230(Grit irai 

Point) 

Ref. International Critical Tables, 
Vo 1.3 ( 1928), p.230. 

TRIPLE POINT 

Temperature at triple point =—81.5°C 

Pressure at triple point = 1.20 atm 

Ref. International Cr 11 ica l Tab le s, 
Vo 1.3 ( 1928), p.230. 

VISCOSITY 

Gas 

Temperature ( 0C) 7) X 107(poises) 

20 1022 
30 1055 
40 1085 

11 



Gas (Cont'd) 

Temperature (aC) 

Liquid 

T) X IQ7 ( poj aea) 

50 HU 
60 1146 
70 1180 
80 1208 
90 1246 

100 1274 

Ref. Adiumi, Bull. Chem. Soc., 
Japan ,Vol.l2 (1937), pp. 199-226. 

No information. 

SURFACE TENSION 

Temperature (°C) 

-81.8 
-80.3 
-79.15 
-76.15 
-70.85 
—66.35 
-62.5 
-56.0 

Y (dynea/cm) 

19.28 
18.92 
18.76 
18.09 
17.16 
16.30 
15.45 
14.31 

Ref. Maass and Wright,J. Am.Cheu.Soc. 
Vo 1.43 (1921), pp.1098-1111. 

COEFFICIENT OF THERMAL EXPANSION 

where 

V = volume at temperature t 
Vo = volume at 0 °C 

t = temperature °C 

a = 0.003771 et 0°C 
a = 0.003738 at 0°-100oC 

Ref. Internat tonal Cr it ica l Tables, 
Vo l.3 ( 1928), p. 16 . 

12 



COEFFICIENT OF THERMAL CONDUCTIVITY 

Temperature ( °C) * X 101 (eal/gee cn, deg) 

“75 2.8 
0 4.5 

♦50 5.8 
100 7.1 

Above values re 1 a11ve to air havingafc value of 
5.682 X 10"* at 0°C 

Ref. Eue ken, Phyt ik. Z., Vol . 12 ( 1911 ), 
p. 1101; Vol . 14 ( 1913),p 324; 
Perry, CAe* ico / Engineer ’> ¡u- 
6ooA, second edition,!0 0. 

DIPOLE MOMENT 

fX = 0 debye, for the vapor between —80° to 25°C 

Ref. Watson, Rao, and Ramaswamy, Proc. 
Hoy. Soc., Londc/*. Vol . 1 43 ( 1934), 
P . 558. 

HEAT OF FUSION 

AW/ = 0.60 kcal/mole at -81.5°C 

Ref. McIntosh, J. P hy $. Che *.,X o\ . l I 
( 1907), p.306. 

HEAT OF VAPORIZATION 

AW, — 5..4 kcal/mole at —81.5°C and 1.2 atm 

Ref. M Intosh.J. P hy s. Che m., Vol. 11 
t 1907), p.306. 
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ACETYLENE (Coni'd) 

HEAT OF FORMATION 

2C( sol id, graphite)-»■ Hjigas) =C2Ha(gas) 

Temperature ( °K) AHt° , kcal/mole 

0 
298.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

54.329 
54.194 
54.193 
54.134 
54.049 
53.931 
53.787 
53.627 
53.462 
53.304 
53.151 
53.003 
52.851 
52.698 
52.548 

Ref. Wagman, et al., J. Research 
Nat. Bur. Standards, Vol.35 
(1946), pp.467-96. 

HEAT OF COMBUSTION 

CjHj ( gas) 4- 2.5 Oj(gas) —* H20( liquid) + 2C02(gas) 

AWc =_310.615 kcal/mole at 25°C 

C2H2( gas) + 2.5 02( gas)-- H20(gas) 2C02(gas) 

=-300.096 kcal/mole at 25°C 

Ref. American Petroleum Institute, 
Research Project No. 44 , Col lec¬ 
tion, Analysis, and Calculai ion 
of Data on the Properties of 
Hydrocarbons, Table 12-n, 1945. 

CRITICAL DATA 

te = 36.0°C 

Pc = 62.0 atm 

de = 0.231 gm/cc 

Ref. International Cr 11 ica l Tab le s, 
Vol.3 (1928), p.230. 
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EQUATION OF STATE 

whf* re 

P — pressure, absolute atmospheres 

F = vol urne , liters 

H = 0.08206 liter atm/mole deg 

T = temperature, °K 

n = number of moles 

a — 4.390 liters^ atm/mole2 

6 = 0.05136 liter/mole 

Ref. Lange, Handbook of Chemistry, 
sixth edition, 194P, p.l472. 

COMPRESSIBILITY 

PV = 1.000 

P ressu re (atm) 

0.5 
1.0 
2.0 
4.0 
6.0 
8.0 

10.0 
12.0 

at 0°C and 1 atm 

PV 

0°C 25°C 

1.0057 1.0989 
1.0000 1.0937 
0.9891 1.0841 
0.9708 1.0684 
0.9530 1.0531 
0.9360 1.0385 
0.9194 1.0255 
0.9026 1.0139 

Ref. Landol t-Põrnstein , Physikalisch- 
Chemische Tabellen, 2nd Suppl., 
1931, p.61. 

HEAT CAPYCITY OF VAPOR, Cp AM) Cv 

Temperature (°K) 

0 
298.16 
300 
400 
5 00 
600 

Cp° (ral/deg mole) 

0 
10.499 
10.532 
11.973 
12.967 
13.728 

15 



ACETYLENE (Cont’d) 

HEAT CAPACITY OF VAPOR, C, AND C, {Confd) 

Temperature (°K) 

700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

C^°( cal/deg mole) 

14.366 
14.933 
15.449 
15.922 
16.353 
16.744 
17.099 
17.418 
17.704 

Ref. Wagman, et a l., J. Re se arch Sat. 
Bur. Standards , Vol.35 ( 1946)* 
pp.467-96. 

RATIO OF SPECIFIC HEATS No information 

HEAT CAPACITY OF LIQUID AND SOLID 

Liquid No info rmation 

Solid 

7.86 ca 1/mole deg 

Ref. Justi, Spe z i f i sehe IFîrae, En¬ 
thalpie, E nt r op i e und Dissozia- 
t ion technischer Gase, 1938, 
p.108. 

FREE ENERGY OF FORMATION 

Temperature (^K) 

0 
298.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 

A/t °( kca 1/mole ) 

54.329 
50.000 
49.975 
48.577 
47.196 
45.835 
44.498 
43.178 
41.882 
40.604 
39.339 

16 
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ALUMINUM 

MOLECULAR (ATOMIC) FORMULA 

A1 

18 
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ALUMINUM ( Con t'd) 

VAPOH PRESSURE 

Temperatu re (°C) 

1284 
1421 
1487 
1555 
1635 
1684 
1749 
1844 
1947 
2056 

Pressure (mm Hg) 

1 
5 

10 
20 
40 
60 

100 
200 
400 
760 

Ref. Stull, Ind. Eng. Chem., Vol.39 
( 1947), pp.540-50. 

TRIPLE POINT No information 

VISCOSITY 

Vapor 

Liquid 

No information 

Temperature (°C) 

670 
690 
700 
720 
730 
765 
800 

T) (poises ) 

0.06350 
0.03733 
0.02890 
0.02310 
0.02114 
0.01850 
0.01392 

Ref. Polyak and Sergeev,Coapt. rend, 
acac. sei., (U.R.S.S. ), V«>1.30 
(1941), pp.137-9. 

SURFACE TENSION 

Y * 520 dynea/cm at 750°C 

Ref. International Critical Tables, 
Vol.l, p.103; Smith, J. Inst. 
Petals, Vo 1.12 (1914), pp. 
168-209. 
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COEFFICIENT OF THERMAL EXPANSION 

Tempe ra ture 
Hange (°C) 

20-100 
20-200 
20-300 
20-400 
20-500 

Average Coefficient ofExpan.sion 
_per °C (X 10«)_ 

23.86 
24.58 
25.45 
26.49 
27.68 

Ref. Taylor, et al., Metals and 
Alloys, Vol.9 (1938), im.]89- 
192. 

COEFFICIENT OF THERMAL CONDUCTIVITY 

Temperature (°C) 

0 
100 
2 00 
300 
400 
500 

(cal/sec cm deg) 

0. 48 
0.49 
0.51 
0.55 
0.59 
0.64 

Ref. Perry, Chemical Engineers' 
Handbook, second edition, 1941, 
p.949. 

DIPOLE MOMENT 

fA = 0 

Ref. Branch and Calvin, The Theory 
of Organic Chemistry, 1941. 

HEAT OF FUSION 

AH, = 2,550 cal/gm atom at 660°C 

Ref. Kelley, U.S. Bur. Mines Bull. 
393 (1936). 

HEAT OF SUBLIMATION 

A//f= 67,497 cal/gm atom at 298.1 °K 

Ref. Kelley, U.S. Bur. Mines Bull. 
383 ( 1935), p. 15. 
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ALUMINUM (Coni’d) 
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Liquid 

CP = 7-00 cal/deg mole (9310-1273°K) accuracy ± 5% 

Hef. Kelley, U.S. Bur. Mines Bull. 
371 ( 1934), p . 8 . 

Solid 

Temp 

( °K) 

15 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 

Cal/[)eg Atom 

0.022 0.022 
0.054 0.054 
0.203 0.203 
0.500 0.500 
0.913 0.912 
1.378 1.375 
1.851 1.846 
2.307 2.298 
2.729 2.714 
3.116 3.094 
3.451 3.422 
3.741 3.704 
3.989 3.943 
4.221 4.165 
4.427 4.361 
4.612 4.536 

Temp 

( °K ) 

170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
298.1 
300 

Ca1/Deg Atom 

4.776 4.690 
4.920 4.823 
5.045 4.938 
5.158 5.039 
5.251 5.122 
5.338 5.198 
5 418 5.268 
5.490 5.329 
5.557 5.383 
5.619 5.436 
5.677 5.483 
5.728 5.523 
5.778 5.562 
5.817 5.592 
5.826 5.599 

Hef. Ciauque and Meade, J. Am. Chem. 
Soc., Vo 1.63 ( 1941 ), p.1897. 
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ALUMINUM (Cont'd) 
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ALUMINUM ßüRUHYDRIUE 
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triple POINT \ 

VISCOSITY I 
SURFACE TENSION / 

COEFFICIENT OF THERMAL EXPANSION l No information 

COEFFICIENT OF THERMAL CONDUCTIVITY 

DIPOLE MOMENT 

HEAT OF FUSION 

HEAT OF VAPORIZATION 

= ï.160 cal/mole (calculated) 

Ref. Schlesinger, Sanderson, and 
Burg, 4*. Chem. Soc., Vot.62 
(1940), p.3421. 

HEAT OF FORMATION 

HEAT OF COMBUSTION 

CRITICAL DATA 

EQUATION OF STATE 

COMPRESSIBILITY 

HEAT CAPACITY OF GAS, Cp OR C, 

RATIO OF SPECIFIC HEAT 

HEAT CAPACITY OF LIQUID AND SOLID 

FREE ENERGY OF FORMATION 

FREE-ENERGY FUNCTION 

HEAT-CONTENT FUNCTION 

ENTROPY 

AMMONIA 

MOLECULAR FORMULA 

MOLECULAR WEIGHT 

17.0320 

Ref. Internat 
1947. 

anal Atoaic Weight*, 
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AMMONIA (Coin'd) 

0.7710 gm/liter, 

Ref. 

Liquid 

Temperature (°C) 

-70 
-50 
-30 
-10 

0 
+20 

Ref. 

Solid 

d = 0.817 gm/cc. 

Ref. 

t 0°C and 1 atm 

International Critical Tables 
Vol.3 (1928), p.3. 

Density (gm/cc) 

0.7253 
0.7020 
0.6777 
0.6520 
0.6386 
0.6103 

Yost and Russell, Systematic 
Inorganic Chemistry, 19U, p.134. 

at —79°C 

International Critical Tables, 
Vol.l (1926), p.108. 
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VAPOR PRESSURE 

Temp (°C) 

-70 
-60 
-50 
-40 
-30 
-20 
-10 

0 

Press, (mm Hg) 

81.9 
164.2 
306.6 
538.3 
896.7 

1426.8 
2181.4 
3221.0 

Temp (°C' 

+10 
20 
30 
40 
50 
60 
70 

Press. ( mm Hfe ) 

4612.0 
6428.5 
8749.0 

11658.0 
15245.0 
19606.0 
24842.0 

Ref. Cragoe, Meyers, and Taylor, 
J. Am. Chem. Soc., Vol.42 
(1920), p.206. 

TRIPLE POINT 

Temperature (°C) = -77.74 

Pressure (mm Hg) = 45.58 

Hef. Overstreet and Giauque, J. Am. 
Chem. Soc., Vol. 59 ( 1 937 ), 
P.2 54 . 

VISCOSITY 

Gas 

Liquid 

Temperature (°C) 

25 
15 

5 
-33.5 

No in formation 

T) X 10J (poises) 

1.350 
1.457 
1.618 
2.60 

Re ference 

(1) 

(1) 

(1) 

(2) 

Refs.(l) Plank and Hunt, J. Am. Chem. 
Soc., Vol.61 ( 1939), p. 3590. 

(2) Elsey, J. Am. Chem. Soc., 
Vol.42 ( 1 920 ) , p.24 54. 
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AMMONIA (Cont’d) 
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AMMONIA (Cont'd) 

HEAT 0Ï VAPORIZATION 

A//„ « 5581 cal/mole, at -33.42¾ 

Hef. Overstreet and Giauque, J. Am. 
Chem. Soc. , Vol.59 ( 1937 ), 
P .254. 

HEAT OK FORMATION 

Reaction: 

j N|(*) + = NH3(g) 

“11,040 cal/irole AH0 j*a.i 

Ref. Stevenson and McMahon, J. Am. 
Che m. Soc. , Vo 1.6 1 ( 1939), 
p. 437 . 

HEAT OF COMBUSTION 

Reaction: 

5 
-Oa(g) ♦ NH, (g) = NOig) + i HjO(g) 

= —55,010 cal/mole 

Ref. Stevenson and McMahon, J. Am. 
Chem. Soc., Vol.61 (1939), 
P .437 . 

CRITICVL DATA 

132.4°C 

111.5 atm 

0.235 gm/cc 

Ref. Pickering, /Vat. Bur. Standards 
(U.S.), Sei. Tech. Paper S-541 

Vol.21 (1926-7), p.604. 

EQUATION OF STATE 

Beattie-Bndgeman Equation of State 

BTl 

p sz 

V3 
V + B. ~v) 
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AMMONIA (Coni' d) 

COMPRESSIBILITY (Cont'd) 

py - 1.0000 AT 1 ATMOSPHERE AND 0°C 

Prraaure 
(atm) 0oC* 10°C 20 °C 30°C 40°C 50 °C 60°C 70 °C 80 °C 90 °C 100°C 

1U0 
200 
300 
400 
500 

600 
700 
800 
900 

1000 

1100 

0 * 2437 n oil 0,13°5 °-1334 °-1373 0-U17 °-U<>5 °- 1535 0- 1606 
Q 3533 • I a ¡-“JJ °- 2570 0-2628 0-2693 0-2789 0.2859 0.2963 0.3081 o mi i nn ® 2 °-3796 ^ 3886 o-3980 0-4°82 0.4190 0.4309 0.4441 

í'íoíc 8‘4913 °-49 9 8 0 - 5 0 9 4 0 . 520 6 0 . 532 2 0 . 5 4 49 0 . 5 5 9 3 0 . 57 0 5 
0 . 58 3 9 0 . 59 1 4 0 . 59 9 5 0.6 08 4 0.6186 0 6 30 0 0.6419 0.6 55 2 0.669 6 0.6 8 5 3 0.7019 

S'ínín S*I?ÎÎ 0‘7113 0,7213 °-7321 °-7443 °-7576 °-7728 0.7898 0.8076 0.8261 
0.8060 0.8137 0.8222 0.8330 0.8453 0.8608 0.8754 0.8916 0.9094 0 9279 0 9472 

! ? » »í1 0.^3 ,.0050 , 0»Î tltll i nnn 05441,0659 ^°814 ^°976 11168 ^3611.1577 i.ieoi 
1.1431 1.1439 1.1562 1.1654 1.1770 1.1917 1.2086 1.2279 1.2495 1.2719 1.2942 

1.2557 1.2603 1.2672 1. 2757 1. 2873 1. 3012 1.3182 1.3382 1.3606 1.3829 1.4069 

•Data at 0^ aere extrapolated graphically. 

PV = 1.0000 AT 1 ATMOSPHERE AND 0°C 

Preaau re 
(etm) 110°C 120 °C 130°C 

210°C 

100 
200 
300 
400 
500 

600 
700 
800 
900 

1000 

1100 

140°c 15Q°C 160°C 170°C 180°C 190°C 200°C 

0.1724 

0 . 320 9 0 . 336 3 0 . 356 3 0 . 38 4 5 0 . 42 7 3 0.4 9 2 1 0 . 576 9 0.6 8 4 1 0.8 1 37 0.96 8 0 
0.4588 0.4760 0.4963 0.5199 0.5479 0.5798 0.6209 0.6703 0.7327 0.8114 
0.5917 0.6097 0.6308 0.6541 0.6801 0.7090 0.7421 0.7790 0.8237 0.8700 
0.7204 0.7404 0.7622 0.7852 0.8099 0.8369 0.8669 0.8797 0.9387 0.9788 

0.8469 0.8677 0.8901 0.9132 0.9379 0.9634 0.9927 1.0243 1.0567 1 0922 
0 . 96 8 0 0.9896 1.0 1 27 1.0 366 1.06 1 3 1.0 8 7 5 1.1 153 1.14 2 3 1.17 08 1.20 01 

l'ílll 1, 1107 1,1346 1,1585 1,1839 ^2102 ^ 2372 l.*65 1.2958 1.3266 
1.^032 1.2271 1.2518 1.2773 1.3035 1.3297 1.3583 1.3868 1. 4161 1.4477 1 4817 
1. 3189 1.3436 1. 3698 1.3961 1.4223 1.4493 1.4778 1.5056 1.5364 1.5673 1.5989 

1.4323 1.4585 1.4855 1. 51 18 1. 5395 1.5673 1.5958 1.6259 1.6560 1.686 1 1.7161 

Ref. Perry, Chemical Engineer t' Hand¬ 

book, second edition, p.490. 
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AMMONIA (Coni’d) 
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ENTROPY 

Temperature (°K) 

298. 1 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 

•Sj (cal/mnle deg) 

46.034 
46.089 
48.628 
50.761 
52.602 
54.346 
55.915 
57.378 
58.757 
60.059 
61.296 
62.473 
63.598 
64.673 
65.704 
66.692 
67.641 
68.554 
69.434 

Ref. Stephenson and McMahon, J.Am. 
Chen.Soc., Vol.bl ( 1939), p.437. 

AMLINE 

MOLECULAR FORMULA 

C# Hj NHj 

MOLECULAR WEIGHT 

93.125 

Ref. International Atomic Weights, 
1947. 

MING POINT 

Melting point = -6.24°C 

Ref. Knowles, Ind. Eng. Chem., Vol. 
12 ( 1920), p.881. 
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ANILINE (Coat’d) 

VAPOR PRESSURE (Coni'd) 

Temperature ( 0C) Pressure (mm Hg) 

101.9 
111.9 
119.4 

50 
75 

100 

Ref. Kahlbaum, Z. phy s ik. Che*., \ol. 
26 (1898), p. 603. 

Temperature (°C) Pressure (mm Hg) 

131.5 
139.6 
146.5 
152.1 
157.0 
161.4 
165.3 
169.3 
172.5 
175.6 
178.5 
181.2 
184.3 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
760 

Ref. Beckmann and Liesche, Lphysik. 
Chem., Vol.89 (1915), p.lll. 

TRIPLE POINT No information 

VISCOSITY 

Vapor No information 

Liquid 

Temperature (°C) 

20 
25 
30 
35 
40 
45 
50 
55 
60 

T) ( cent ipoises) 

4.400 
3.770 
3.218 
2.783 
2.432 
2. 150 
1.919 
1.726 
1.557 
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Liquid (Cant'd) 

Temperature (°C) 

65 
70 
75 
80 
85 
90 
95 
98 

100 

T) ( cen t i poi ses ) 

1.415 
1.296 
1.190 
1.098 
1.018 
0.9455 
0.8817 
0.840 
0.8284 

These values are accurate within 
±0.20-0.30¾ 

Ref. Steiner, Ind. Eng. Che«., Anal. 
Ed., Vol.10 (1938), pp.582-584. 

SURFACE TENSION 

Temperature (°C) 

10 
20 
50 

100 
150 
180 

Y (dynes/cm) 

44.0 
42.9 
39.4 
33.7 
27.9 
24.4 

. International Critical Tahiti, 
Vol.4 (1929), p.454. 

COEFFICIENT OF THERMAL EXPANSION 

The thermal expansion of aniline may be calculated 
by means of the following equation: 

Vt = ^ (1 + at + 

Temp Range (°C) 

0-141 
7-154 

a X IQ4 6 X 107 

8.235 8.408 
8.173 9.191 

Ref. Landolt-Börnstein , Physikahtch- 
Chemische Tabellen, 2nd Suppl., 
p . 1234. 
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ANILINE (Cont'd) 

COEFFICIENT OF THERMAL CONDUCTIVITY 

Liquid 

* = 0.000413 cal/sec cm degat0-20°C 

So 1 id 

R*“f. Kaye and Higgins, Proc.Roy. 
Soc. (London ) , Vol.All?(1928) 
p.459. 

* - 0.167 cal/aec cm degat-40°C 

Ref. International Cri t ical Tables 
Vol.5 (1929), p.216. 

DIPOLE MOMENT 

^ = 1.6 debye 

Ref. Debye, Dipole Moment and 
Chemical Structure, 1931, p.29. 

HEAT OF FUSION 

AH = 27.09 cal/gm at -6.3°C 

2,522 cal/mole at—6.3°C 

Ref. Parks, Huffman, and Barmore.J. 
Am. Che m . Soc. , Vol .55 (1933), 
p.2733. 

HEAT OF VAPORIZATION 

A//„ = 104.3 cal/gm at 184.25°C 

Ref. Luginin, Ann. chim. et phys. 
(7), Vol.27 (1902), pp.121 fl. 

HEAT OF FORMATION 

98 — 7,340 cal/mole 

Ref. Parks and Huffman, Free Ener¬ 
gies of Some Organ ic Compounds. 
1932, p.39. 
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MEAT OF COMBUST ION 

A«f = “811,860 cal/molr 

R^f. Parks, Huffman, and Barmore, J. 
A*. Chen. Soc., Vol. 55 ( 1 933 ), 
P .2733. 

CRITICAL DATA 

t, = e 

Pe 

425•65°K 

52.35 atm 

Ref. Guye and Mallet, Arch. sei. 
phys. et nat., Vo 1.134 ( 1902), 
P-168. 

EQUATION OF STATE No in forma t j on 

COMPRESSIBILITY 

ßt = —• 
V P - P 
i ri 

Whe re 

— volume at t°C and pressure /J 

Vj = volume at 2°C and pressure P2 

Temperature (0C) 

25 
25 
25 
25 

Pressure (atm) 

85.5 
181.5 
281.5 
390 

ßt X IQ( 

43.2 
40.5 
38.3 
36.1 

Ref. Landol t-B&rn stein , Physikall ach- 
Chemische Tabellen, 1st Suppl., 
p. 95. 

HEAT CAPACITY OF VAPOR, C AND C 
P V 

RATIO OF SPECIFIC HEATS 

No in forma tion 
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ANILINE (Corn'd) 



ENTROPY 

^29it, = 45.8 cal/mole deg 

, = 94.2 cal/mole deg 

Ref. Parks, Huffman, and Rarmore, 
J. Am. Chtm. Soc., Vol.55 
( 1933) , p.2733 . 

CARBON DISULFIDE 

MOLECULAR FORMULA 

CS, 

MOLECULAR WEIGHT 

76. 14 

Ref. International A t om i c H/e i ght s, 
1947. 

MELTING POINT 

Melting point =-111.99 ± 0.05°C 

Ref. Brown and Manov, J. Am. Chem. 
Soc., Vol.59 (1937), p.500. 

BOILING POINT 

Boiling point = 46.262®C 

Ref. Zmaczynski, J. chim. phys. 
(U.S.S.R.), Vol.27 (1930), 
p.503. 

DENSITY 

Vapor 

Temp 
(°C) 

-29.34 
-23.41 

Density 
(gm/ml) Ref. 

0.00004882 (1) 
0.00014639 (1) 

Temp 
(°C) 

-14.01 
-3.06 

Den sity 
(gm/ml) Ref. 

0.00030710 (1) 
0.0005103 (1) 
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CARBON DISULFIDE (Coin'd) 

DENSITY ( Con f'd) 

Vapor (Cant'd) 

Temp 
(°C) 

+8.26 
16.37 
22.44 
45.38 
52.17 
53.53 
57.08 
59.94 
64.24 
66.96 
70.10 
75.55 
78.82 
85.03 

Liquid 

Solid 

Denaity 
( g»/«il ) 

0.0007992 
0.0010964 
0.0013642 
0.002934 
0.003559 
0.003709 
0.0040642 
0.004452 
0.005000 
0.005376 
0.005797 
0.006658 
0.007288 
0.008361 

13.45 
22.6 
33.95 

- .0 

Ref. 
Teaip 
(°C) 

Denaity 
(gm/ml) Ref. 

99.24 
130.48 
159.10 
171.52 
183.40 
193.0Í. 
209.32 
217.35 
229.46 
262.8 
271.6 
273.0 
273.05 

0.011671 
0.02166 
0.03484 
0.04185 
0.05846 
0.07309 
0.09907 
0.11627 
0.14205 
0.25700 
0.3215 
0.3679 
0.3772 

• Tor. (2), 
P«l; Vol.42 

Tenperature (°C) 

Temperature (°C) 

Re fa. ( 1 ) Battel li , tie 
Vol.41 (1890), 
(1891), p.l. 

<2) Wullner, and Grotrian Wird. 
**n., Vol.ll (1880), p. 556. 

Penalty (gm/ml) 

1.27348 
1.25983 
1.24283 

Ref. Schwera, J. Chem. Soc., Vol.101 
(1912), p.1889. 

Penalty (gm/ml) 

1.4363 

Ref. Mazur, Nature, Vol.128 (1931) 
p.673. 

1.67367 pa/cc at -273^0 (extrapolated value) 

Ref. Timmermana, Bull. toe. chim. 
. Vol.32.(1923), p.299. 
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CARBON DISULFIDE (Coat'd) 
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Temp (°C) 

“50 
“40 
-20 

0 
+ 15 

C.001048 
0.00105 
0.00109 
0.001132 
0.00122 

Be ference 

(2) 
(1) 
(1) 

(2) 

(1) 

Hefs.(l) Mazur, Nature, Vol.144 
(1939), p.32b. 

(2) Seitz, Alterthum, and 
Lechner, Ann. Physik, Vol. 
49 (1916), p.85. 

COEFFICIENT OF THERMAL CONDUCTIVITY 

Temperature (°C) 

0 
30 
75 

k ( ca1/cm sec deg) 

0.0003879 
0.000380 
0.00( 362 

Re ference 

(1) 

(2) 

(2) 

Refs.(l) Goldschmidt, Physik. ¿,, 
Vol.12 (1911), p.417. 

(2) Bridgman, Proc. Am. Acad. Arts 
Se i., Vo 1.59 ( 1923) , p. 141. 

Conductivity at higher pressures: 

The ratios of thermal conducti vity of 1 iqu id carbon 
disulfide at pressure P, in kg/cm2, tnd t, °C, to that 
at a pressure of 1 atmosphere and the same temperature 
are tabulated in Table 11 of the Bridgman reference. 

Press . , kg/cm2 
Ratio at 30°C 
Ratio at 75°C 

2,000 4,000 6,000 8,000 10,000 12,000 
1.310 1.512 1.663 1.783 1.880 1.962 
1.366 1.607 1.789 1.935 2.054 2.154 

Ref. Bridgman, P r oc. A si. A c ad. A r t s 
Sei., Vol.59 (1923), p.141. 

DIPOLE MOMENT 

fl = 0 debye 

Ref. Schwingel and Wi11iams,Phy*. 
Rev. , Vol.35 ( 1930), p.855. 
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CARBON DISULFIDE lCorn'd) 

273.05°C 

7 2.868 atm 

Bef. Batte 1 i i , Atti. accad. nazi, 
i »nee» (5) , Vol. 16, I ( 1907), 
p. 243. 

50 



51 



CARBON DISULFIDE (Corn'd) 
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CARBON DISULFIUE ÍCont'd) 

HBBI 
HEAT CAPACITY Of LIQl ID AND SOLID (Cant'd) 

Sol id 

Temp 
( °K) 

15.05 
17.50 
20.15 
23.06 
26.19 
29.76 
33.68 
37.67 
42.22 
47.39 
52.25 
57.52 
63.47 
69.96 
75.54 
81.19 
87.21 
89.37 
94.17 

Cp (cal/ 
mole deg) 

Temp 
( °K ) 

94.21 
99.00 

104.00 
108.17 
108.03 
114.03 
119.36 
119.91 
126.03 
131.54 
137.38 
144.31 
150.47 
152.23 
155.63 
156.83 
158.74 
161.11 

Cp (cal/ 
mole deg) 

FREE ENERGY OF FORMATION 

C(graphite) + 2S(rA) = 05,(/) 

15,160 cal/mole AF° 
urJ*a. i 

R«f. Kelley, U.S. Bur. Uinet Bull. 
406 (1937). 

C(graphite) 4* 2S(r/i) = CS,(g) 

Temperature (*K) ¿F(°<ca 1/mole) 

298.1 
400 
500 
600 
700 
800 
900 

15,600 
11,550 
7,660 
3,860 

140 
-3,470 
-6,990 
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CARBON MONOXIDE 
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Y (dynes/cm) 

CARBON MONOXIDE (Cont'd) 

SURFACE TENSION 

Temperature (°C) 

“I«" 8.7 
“193 9.8 
-203 12.i 

Above values for liquid interface in 
contact with its vapor. 

Re f. Lange, Handbook o f Che mi% t r y , 
fourth edition, 1937. 

COEFFICIENT OF THERMAL EXPANSION 

a = 0.003673 between 0°and 100°C 

This value represents the change 
tn volume per unit volume per 
degree centigrade. 

Ref. Perry, Chemical Engineer's Hand- 

bonk, second edition , p. 486. 

COEFFICIENT OF THERMAL CONDUCTIVITY 

Gas 

Temperature ÇÇ) * X 10* (ca 1/cm sec deg) 

Ref. Perry, Chemical Engineer's Hand¬ 
book, second edition, p.959. 

DIPOLE MOMENT 

HEAT OF FUSION 

0.12 de bye 

Ref. Getman and Daniels, Outlines of 
Theoretical Chemistry, sixth 
edition, p.100. 

7.132 cal/gm at 68.09°K 

Ref. Clayton andGiauque, J. A«. Chem. 
Soc., Vo 1.54 ( 1932 ), p.2610. 

58 



HEAT OF VAPOHIZA1ION 

AWj, = 51.60 cal/gm at 760 mm Hg 

Ref. C 1 usius and Teske, Z.physik. 

HEAT OF FORMATION 

C(gr aphite) 

Temperature (°K) 

0 
298.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

Chem. , B, Vol.6 ( 1929), p. I 48. 

£ 02 — COj ( gas ) 

&Ht°( kca 1/mole ) 

-27.2019 
-26.4157 
-26.4131 
-26.317 
-26.295 
-26.330 
-26.407 
-26.511 
-26.635 
-26.768 
-26.909 
-27.056 
-27.212 
-27.376 
-27.545 

Ref. *agman, et al., J. Research 
Nat. Bur. Standards , Vol.34 
(1945). p.143. 

HEAT OF COMBUSTION 

Ne~ (»7,636.1 "t 28.7 cal/mole 

Ref. Rossini, J. Research Nat. Bur. 
Standards, Vol.22 (1939), p.407. 

CRITICAL DATA 

f, = -138.7°C 

Pe — 3\.60 atm 

=0.0110 gm/ml 

^ef. Cardozo.J. chim. phys., Vol.13 
(1915), p.312. 



CARBON MONOXIDE (Coat'd) 
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CARBON MONOXIDE (Cont'd) 

62 



FREE-ENERGY UNCTION 

Temp — (f° — H°)/T 
(°K) (cal/ mole deg) 

200 
250 
29B.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 

37.574 
39.124 
40.350 
40.391 
42.393 
43.947 
45.222 
46.308 
47.254 
48.097 
48.860 
49.554 
50.196 

Temp „ h°)/i 

( K) (cal/mole deg) 

1250 
1300 
1400 
1500 
1750 
2000 
2500 
3000 
3500 
4000 
4500 
5000 

50.497 
50.789 
51.345 
51.884 
53.041 
54.078 
55.842 
57.314 
58.578 
59.688 
60.676 
61.566 

Hef. Magma n , et al. , J. He s ear c h Nat. 
Bur. Standards, Vol.34 ( 1945), 
pp.143-61. 

HEAT CONTENT FI NOTION 

Temp 
( °K ) 

200 
250 
298.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 

(H°-HZ)/T Temp 
(cal/mole deg) ( °K) 

6.9470 1250 
6.9495 1300 
6.9514 1400 
6.9515 1500 
6.9594 1750 
6.9799 2000 
7.0159 2500 
7.0654 3000 
7.1247 3500 
7.1895 4000 
7.2565 4500 
7.3238 5000 
7.3898 

(H° - H¿)/T 
(ca1/mole deg) 

7.4221 
7.4538 
7.5149 
7.5725 
7.7033 
7.8182 
8.0028 
8.1448 
8.2572 
8.3487 
8.4238 
8.4905 

He f. Magman, et al. , J. He sear ch Nat. 
Bur. Standards, Vol.34 ( 1945), 
pp.143-61. 
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CYANOGEN 





CYANOGEN (Coin'd) 
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HEAT OF FISION 

LH. = 1938 ± 1 cal/mole 

Hel. Hueh r *e i n and Glauque, J. 4«. 
Chem. Soc . , Vol .6 1 ( 1939), 
p.2940. 

HEAT OF VAPORIZATION 

LHV = 5576 í 5 cal/mole at ~21.15°C 

Ref. Ruehrwem and Glauque, J. Am. 
Chem. Soc.! Vol.6 1 ( 193 9 ), 
p.2940 . 

HEAT OF FORMATION (GAS) 

^^29» ~ F<2,800 Í 200 cal/mole 

Ref. Wartenberg and Schutla, Z. 
Physik. Chem. , A, Vol. 164 
(1933), p. 3 8 6 . 

HEAT OF COMBUSTION 

LH = -261,300 ± 200 cal/mole 

CRITICAL DATA 

Ref. Kartenberg and Schutla, Z. 
Physik. Chem., A, Vol.164 
( 1933 ) , p. 386. 

128.3°C 

59.75 a tm 

Ref. Carduzo and Baume, J. ch im 
Phys., Vol. 10 (1912), pp.470- 
511. 

EOLATION Or STATE 

COMPRESSIBILITY 

No information 
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CYANOGEN (Cont'dî 
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CYCLOPROPANE 

MCLECULAH FOHMULA 

MOLECULAR WEIGHT 

42.08 

Ref. International Atomic Heights, 
1947. 

MELTING POINT 

Melting point = -127.6°C 

Ref. Ruehrwein and Powell, J. 4m. 
Chem. Soc., Vol.68 ( 1 946), p. 
1063. 
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CYCLOPROPANE (Confd) 

TRIPLE POINT No in format ion 

VISCOSITY 

Gas 

Tempe ratu re (°C) H X 107(poisea ) 

Liquid 

Ref. Titani, Bull. Chem. Soc.,Japan 
Voi.5 (1930), p.98. 

No information 

SURFACE TENSION 

COEFFICIENT OF THERMAL EXPANSION 

COEFFICIENT OF THERMAL CONDUCTIVITY 
DIPOLE MOMENT 

No information 

HEAT OF FUSION 

hHj = 1,301 cal/mole at 127.62°C 

Ref. Ruehrwein and Powell J. A m 
Chem. Soc . , Vol . 68 ( 1 946), 
p. 1 06 3. 

HEAT OF VAPORIZATION 

= 4,793 cal/mole at -32.86°C 

Ref. Ruehrwein and Powell, J. Am. 
Chem. Soc. , Vol . 6 8 ( 1 946), 
p.1063. 

HEAT OF FORMATION 

No reliable reference quoted. Using heat of com- 

r rÀ0nOíuy«iOprOP>ne,,S_496'800 and heat of formation 
°f i CO? aRd H20 as -94,052 and -68,317 , respectively, the 
calculated heat of formation of cyclopropane would be 

+9,690 cal/mole 
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HEAT OF COMBUSTION 

AHe = -496,800 cal/mole 

Ref. Kharasrh, J. ResearchNat. 
Bur. Standards, Vol.2 (1929), 
p.373. 

CRITICAL DATA 

te = 124. 6#C 

Pe = 54.22 atm 

Ref. Doss, Physical Constants of 
the Principal Hydrocarbons, 
fourth edition, 1943, p.106. 

EQUATION OF STATE ) 

COMPRESSIBILITY ) lniormatlon 

HEAT CAPACITY OF GAS, Cm AND C 
P v 

Temperature (®K) 

100 
150 
200 
250 
300 
350 
400 
500 
600 
7 00 
800 
900 

1000 

Cp* (cal/mole deg) 

7.96 
8.25 
9.30 

11.14 
13.44 
15.88 
18.33 
22.64 
26.14 
29.04 
31.45 
33.57 
35.37 

Ref. Kistiakowsky and Rice, J.Chen. 
Phys. ,Vol. 8 (1 940), p.610. 

RATIO OF SPECIFIC HEATS No information 
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CYCLOPROPANE (Coni’d) 
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ENTROPY (Cont’d) 

S*(c«l/mole deg) 

56.92 
59. 18 
61.46 
66.03 
70.47 
74.73 
78.78 
82.61 
86.24 

Ref. Linnett, J. Chem. Phya., Voi.6 
* 1 938), p.692; Kistiakowsky 
and Rice, J. Chem. Phya.,\ol.8 
(1940),p.610. 

= 56.84 cal/mole deg, based on molecular data 
and ignoring entropy of nuclear spin. 

Ref. Ruehrwein and Powell, J. Am. 
Chem. Soc., Vol.68 (1946). 
p.103 6. 

Temperature (®K) 

300 
350 
400 
500 
600 
700 
800 
900 

1000 

DIBORANE 

MOLECULAR FORMULA 

BaH6 

MOLECULAR WEIGHT 

27.69 

Hef. International Atoaic Heights 
1947. 

MELTING POINT 

Melting point =—165.5°C 

Ref. Stock and Kusa, Ber., Vol.56 
(1923), p.789. 



BOILING POINT 

Boiling point = —92.5°C at 760 mm Hg 

Ref. Stock and Kuss, Ber., Vol.56 
(1923), p.789. 

DENSITY 

Gas No information 

Liquid 

Temperature (°C) 

-129.5 
-120.3 
—115.6 
-112.5 
-108.2 

Ref. 

Temperature ( °C) 

-110.0 
-109.5 
-107.8 
-105.6 
-102.7 
-100.9 
-98.1 
-96.7 
-94.5 
-92.6 

Ref. 

Solid 

Temperature (°C) 

-183. 
-195.8 

Ref. 

Density (gm/ml) 

0.4818 
0. 4698 
0.4640 
0.4600 
0.4542 

Laubengayer, et al., J. Am. 
Chem. Soc., Vol.63 (1941 ), 
p.559. 

Density (gm/ml) 

0.4547 
0.4541 
0.4525 
0.4503 
0.4472 
0.4454 
0.4425 
0.4414 
0.4393 
0.4371 

Stock and Kuss, Ber., Vol.56 
(1923), p.789. 

Den sity (gm/ml) 

0.577 
0.580 

Stock, Hydrides of Boron and 
Si I icon, 1933, p.54. 



DIBOfMNE (Coo t'd) 
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DI BOR AN F. (Conn'd) 
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ETHANE 
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ETHANE (Coin'd) 



Solid No in torma tion 

VAPOR PRESSURE 

Press. ( mm Hg) 

10 
20 
30 
40 
50 
60 
80 

100 
150 
200 
250 
300 
400 
500 
600 

TRIPLE POINT 

VISCOSITY 

Ga s 

Temp (°C) 

-142.88 
-136.69 
-132.74 
-129.78 
-127.39 
-125.36 
-122.03 
-119.33 
-114. 12 
-110. 19 
-106.98 
-104.25 
-99.74 
-96.05 
-92.90 

Press. ( mm Hg ) 

700 
710 
7 20 
730 
740 
750 
760 
770 
780 
790 
800 
900 

1000 
1200 
1500 

Temp (°C) 

-90. 14 
-89.88 
-89.63 
-89.37 
-89.12 
-88.88 
-88.63 
-88. 39 
-88. 15 
-87.91 
-87.67 
-85.44 
-83.38 
-79.71 
-75.00 

Ref. American Petroleum Institute, 
Researci Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lation of Data on P ropertie s of 
Hydroi arbons , 1945, Table IK. 

Pressure, 1 atm 

Temperature, -183.23°C 

Ref. American Petroleum Institute, 
Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lation of Data on Properties of 
Hydrocarbons , 1945, Table 1 z. 

Temperature {°L) 

-78.5 
0 

7) X 10® (poises) 

63.4 
84.8 

Ref. International Critical Tables, 
Vol.5 ( 1927 ), p. 3. 
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ETHANE (Cont’d) 
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ETHANE (Cent*d) 

HEAT OF VAPORIZATION 

= 3.514 kcal/mole, at -89.63°C or 116.97 cal/gm 

Ref. American Pe t r o 1 e um 1 n a t i t u t e, 
Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lation of Data on Properties of 
Hydrocarbons, 1945, Table 1m. 

HEAT OF FORMATION 

Gas 

Temperature (°h) 

0 
298.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

A//fc (kcal/mole) 

-16.517 
-20.236 
-20.258 
-21.419 
-22.437 
-23.28 
-23.98 
-24.53 
-24.97 
-25.28 
-25.50 
-25.64 
-25.72 
-25.75 
-25.73 

Prosen, Pitzer, and Rossini, 
J. Research Hat. Bur. Standards, 
Vol.34 (1945), p.403. 

HEAT OF COMBUSTION 

At 26°C and constant pressure, to form 11,0 (liquid) and COjigas 

~ —372.820 kcal/mole 

Ref. Prosen and Rossini, J. Research 
Nat. Bur. Standards, Vol.34 
( 1945), p . 263 . 
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ETHANE (Cont'd) 

heat capacity of gas, C and c 

Temperature (°K) 

0 
298. 16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

(p* (cal/mole deg) 

0 
12.585 
12.648 
15.68 
18.66 
21.35 
23.72 
25.83 
27.69 
29.33 
30.77 
32.02 
33.11 
34.07 
34.90 

Ref. American Petroleum Institute, 
Research Project No.44, Col¬ 
lection, Analysis, and Calcum 
lot ion of Data on Properties of 
Hydrocarbons, 1945, Table Iv. 

RATIO OF SPECIFIC HEATS 

Pre ssure (atm) 

1 
1 

(c./cj Temperature (0C) 

50 
100 

Ref. International Critical Tables 
Vol.5 (1927), p.80. 

HEAT CAPACITY OF LIQUID AND SOLID 

Temperature(CK) 
_ 

20 
25 
30 
35 
40 
50 
60 

C, ( cal/mole deg) 

0.655 (Solid) 
1. 535 
2.470 
3. 590 
4. 785 
4.944 
7.810 
9.450 
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Temperature (°K) 

70 
80 
90 

100 
1 10 
120 
130 
140 
150 
160 
170 
180 

FREE ENERGY OF FORMATION 

Temperature (°K) 

0 
298.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

C- (cal/mole deg) 

11.09 
12. 72 
16.30 (Liquid) 
16.38 
16.47 
16.55 
16.61 
16.69 
16.79 
19. 93 
17.08 
17.26 

Ref. *itt and Kemp, J. Am. Chem. 
Soc., Vol.59 ( 1937), pp.273-76. 

AFt° (kcal/mole) 

-16.517 
-7.860 
-7.785 
-3.447 
+ 1. 168 

5.97 
10.90 
15.92 
2 1.00 
26.13 
31.28 
36.45 
41.62 
46.79 
51.99 

Ref. Prosen, Pitzer, and Rossini, 
J. Research Nat. Bur. Standards 
Vol.34 (1945), p.263. 
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ETHANE (Cont'd) 



ENTHOPY 

Iemperatu re (°K) 

0 
298. 16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

Me f . 

<S°(cai/mole deg) 

0 
54. 85 
54.93 
58. 98 
62.79 
66. 44 
69.93 
73.24 
76.39 
79.39 
82.25 
8 4.98 
87.59 
90.08 
92.46 

American Petroleum Institute, 
Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lation of Data on Properties of 
Hydrocarbons, 1945, Table It. 

ETHANOL 

MOLECULAR FORMULA 

c3h5oh 

MOLECULAR WEIGHT 

46.07 

Ref. International A t om i c It e i g h t s 
1947. 

MELTING POINT 

Melting point = -114.6°C ( 158.5°K) 

Ref. Kelley, J . Am . Che m . So c. 
Vol.51 (1929), p.779. 
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ETHANOL (Cont’d) 
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VAPOH PHESSÜHE 

Liquid 

Temp (°C) 

-65 
-60 
-55 
-50 
-45 
-40 
-3 5 
-30 
-25 
-20 
-15 
-10 
-5 

0 
5 

10 

Temp (°C) 

78.3 
80 
90 

100 
110 
120 
130 
140 
150 
160 

Solid 

Press (mm Hft) 

0.021 
0.045 
0.087 
0.12 
0.24 
0.39 
0.63 
1.04 
1.63 
2.5 
3.65 
5.6 
8.3 

12.2 
17.3 
23.6 

Press (atm) 

1.000 
1.069 
1.562 
2.228 
3. 107 
4.243 
5.685 
7.486 
9.700 

12.39 

Temp (°C) 

15 
20 
25 
30 
35 
40 
45 
50 
55 
b0 
65 
70 
75 
80 
85 
90 

Press (mm Mg ) 

32.2 
43.9 
59.0 
78.8 

103.7 
135.3 
174.0 
222.2 
280.6 
352.7 
448.8 
542.5 
666.1 
812.6 
986.3 

1187. 

Ref. International Cr11teal Tab les, 
Vol.3 (1028), p.217. 

Temp (cC) 

170 
180 
190 
200 
210 
220 
230 
240 
243.1 

Press (atm) 

15.61 
19.44 
23.94 
29.20 
35.31 
42.38 
50.53 
59.92 
63.11(Cr11ira 1) 

Ref. Young, Dublin Troc 
(1910), p.374. 

Vol . 12 

No in forma tion 

TRIPLE POINT No i n forma t ion 
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ETHANOL (Cont’d) 



Liquid (Cant’d) 

Temperature (°C) 

30 
40 
50 
60 
70 
78.27 
80 
90 

100 
110 
120 
130 
140 
150 

Ref. 

Y (poises) 

0.00991 
0.00825 
0.00701 
0.00591 
0.00503 
0.00446 
0.00435 
0.00376 
0.00325 
0.00283 
0.00248 
0.00217 
0.00191 
0.00166 

Titani, Bull. Chem. Soc., Japan, 
Vol.2 ( 1927), pp.95, 161, 196, 
and 225. 

Viscosity as a function of temperature for the range 0-309°C 

= aT, or 

log U = log a + n log T 

T = °K 

a X 10# = 0.449 

n = 0.930 

Ref. Licht and Stechert, J. Phys. 
Chem. , Vol.48 ( 1944), pp.23-47. 

SURFACE TENSION 

Temperature (°C) y (dynes/cm) 

30.00 
20.00 

-12.16 
-22.02 
-31.49 
-43.21 
-52.83 
-62.49 
-69.75 
-74.73 

21. 14 
22. 00 
25.30 
26.10 
27. 15 
28. 11 
29. 12 
30. 17 
30.90 
31. 54 
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ETHANOL ( Con t'o ) 

SURFACE TENSION (Coni'd) 

Temperature ( °C) 

-80.52 
-89.09 
-93.03 

Y (dynes/cm) 

32.21 
33. 12 
33.64 

Hef. Tonomura and lahihara, Bull. 
Chem. Soc., Japan, Vol.9 
( 1934 ) , pp.439- 4 1. 

COEFFICIENT OF THERMAL EXPANSION 

Pressure 

( kg/cm* ) 
Volume at °C 

-100 

0.9021 
0.8576 
0.8933 
0.8891 
0.8852 
0.8815 
0.8780 
0.8714 
0.8652 

-80 

0.9212 
0.9159 
0.9110 
0.9063 
0.9019 
0.8977 
0.8938 
0.8864 
0.8793 

-60 

0.9403 
0.9342 
0.9287 
0.9235 
0.9185 
0.9138 
0.9093 
0.9011 
0.8935 

-40 

0.9597 
0.9526 
0.9463 
0.9405 
0.9350 
0.9298 
0.9249 
0.9*58 
0.9u76 

-20 

0.9794 
0.9714 
0.9643 
0.9577 
0.9515 
0.9458 
0.9404 
0.9305 
0.9216 

0 

1.0000 
0.9908 
0.9827 
0.9752 
0.9684 
0.9620 
0.9560 
0.9453 
0.9356 

itz and Lechner, Ann. Physik 
>), Vol.49 (1916), p. 93. 

COEFFICIENT OF THERMAL CONDUCTIVITY 

Vapor 

Liquid 

Tempera ture (°C) 

No information 

k X I0J(cal/cm sec deg ) 

0.4455 
0.487 
0.46 
0.43 
0.369 

Ref. Landolt-Bõrnstein, P/jysifcaincA- 
Chemische Tabellen, Vol.2 
(1923), p.1302. 
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DIPOLE MOMENT 

u = 1.72 debye, for the gas 

Ref. Hojendahl, "Studies of Dipole 
Moment," 1928, calculated from 
experiments of Port, Ann. 
Physik., Vol.42 (1913), p.569. 

HEAT OF FUSION 

kHj = 26.06 cal/gm 

= 1.200 kcal/mole 

Ref. Kelley, J. An. Chen. Soc. , 
Vol. 51 ( 1 929 ) , p.77 9. 

HEAT OF VAPORIZATION 

= 219.8 cal/gm at 25°C 

Ref. Rossini, J. Research Nat. Bur. 
Standards, Vol. 13 (1934 ), 
p.192 (critical selection of 
reported va lues ). 

A//„ = 204.3 cal/gm at 78.3°C 

Ref. Internat i ona l Cr11 i ca l Tab les 
Vol.5 ( 1929), p.137. 

HEAT OF FORMATION 

Liquid 

29». i = *“66, 750 cml/mole 

Vapor 

^J9«. I = “56,630 ca 1 /mole 

Ref. Schumann and Aston, J. Chen. 
Phys., Vol.6 (1938), p. 480. 
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ETHANOL (Cont'd) 
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COMPHESSIÜILITY 

Pressure 

(atm) 

1 
500 

1.000 
1.500 
2.000 
2.500 
3.000 
3. 500 
4.000 
4. 500 
5.000 
6.000 
7.000 
8.000 
9.000 

10.000 
11.000 
12.000 

_Tempera ture 

20 40 

1.0212 1.0438 
0.9782 0.9943 
0.9479 0.9608 
0.9247 0.9358 
0.9059 0.9159 
0.8899 0.8991 
0.8760 0.8848 
0.8634 0.8718 
0.8517 0.8599 
0.8410 0.8491 
0.8314 0.8394 
0.8149 0.8225 
0.8009 0.8080 
0.7888 0.7953 
0.7776 0.7836 
0.7671 0.7726 
0.7574 0.7626 
0.7485 0.7535 

(°C) _ 

60 80 

1.0679 1.0934 
1.0121 1.0319 
0.9760 0.9922 
0.9482 0.9615 
0.9266 0.9380 
0.9088 0.9]«7 
0.8935 0.9025 
0.8800 0.8884 
0.8678 0.8756 
0.8567 0.8640 
0.8467 0.8536 
0.8291 0.8354 
0.8139 0.8196 
0.8005 0.8061 
0.7884 0.7940 
0.7776 0.7830 
0.7682 0.7734 
0.7600 0.7648 

Kef. International Cri tica l Tables 
Vo 1.3 ( 1927), p.41. 

HEAT CAPACITY OF GAS, C , C 
' p ’ V 

hatio of specific heats 

c. 
= 1.13, at 

No information 

90°C and 1 atm 

He f. 0 i X o n and Greenwood, Troc» 
Royal Soc. {London), A.Vol. 105 
(1924), p.199. 
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ETHYLENE 

MOLECULAR FORMULA 

C2H4; CHjCHj 

MOLECULAR WEIGHT 

28.052 

Ref. International Atomic Heights, 
1947. 
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ETHYLEN F. (Cont’d) 

MELTING POINT 

Melting point = -169.15°C 

Ref. American Petroleum Institute, 
Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lation of Data on the Properties 
of Hydrocartons, 1945, Table *8. 

BOILING POINT 

Boiling point = —103.71°C at 760 mm Hg 

Ref. American Petroleum Institute, 
Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lation of Data on the Properties 
of Hydrocarbons, 1945, Table 
8 a (Part I ). 

DENSITY 

Gas 
d — 1.2604 gm/liter at 0°C and 1 atm pres . 

Liquid 

Ref. Internat tonal Critical Tables, 
Vol.3 (192(3 ), r . 3. 

T<‘mP rC) Density (gm/cc) Temp (°C) Densi ty ( gm/cc ) 

9.5 
7. 98 
6.50 
6.2 
5.84 
4.3 

-3.7 
-7.70 

-10.93 
-14.18 
-19.205 
-21.0 
-24.33 
-37.13 
-48.15 
-69.45 

0.2159 
0.28726 
0.30342 
0.306 
0.308 40 
0.332 
0.353 
0.37721 
0.38818 
0.39855 
0.41313 
0.414 
0.42655 
0.45610 
0.47822 
0.5172 

-84.05 
-89.4 
-99.05 
-99.4 

-103.01 
-103.3 
-103.7 
-103.9 
-105.0 
-105.9 
-107.7 
-108.7 
-114.2 
-114.69 
-129.90 
-145.07 
-169 

0.5400 
0.5482 
0.5630 
0.5631 
0.56740 
0.5657 
0.5696 
0.5699 
0.5669 
0.5674 
0.5696 
0.5762 
0.5752 
0.58380 
0.60449 
0.62465 
0.6585 

Ref. Egloff, Phy s i c al Con s t an t s 
of Hydrocarbons, Vol.l ( 1939), 
p.162. 
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ETHYLENE (Confd) 
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ETHYLEME (Corn’d) 

DIPOLE MOMENT 

H = 0 debye from 25° to 80°C 

Ref. Annual Tables of Constants and 
N u m e r i c a l Data , Vo 1 . 2 (1), 
1939, p.41 

HEAT OF FUSION 

AHj = 0.8008 kcal/mole at —169.15°C 

Ref. American Petroleum Institute, 
Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lation of Data on the Properties 
of Hydrocarbons, 1^45, Table 
8 (Part I ) . 

HEAT OF VAPORIZATION 

- 3.237 kcal/mole at —103.71°C 

Ref. American Petroleum Institute 

HEAT OF FORMATION 

Temperature (°K) 

0 
298.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 

Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lât ion of Data on the Properties 
of Hydrocarbons, 1945, Table 
m -8. 

&H°, kcal/mole 

14.522 
12.496 
12.482 
11.766 
11.138 
10.600 
10.142 
9.760 
9.448 
9.205 
9.02 
8.88 
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ETHYLENE (Cont'd) 

totAT ION OF STAlt 

Van der Waal’s Equation: 

(V - nb) = nñT 

where 

P — atm 

V = lite rs/mole 

^ — 0.08ÜÜ7 liter atm/mole de« 

r = °K 

n = number of moles 

a = 4.48 liters2 atm/mole2 

b = 0.05719 liters/mole 

Ref. Dodge, t-heat caí ¿ngtneering 

Thermodynamics, 1944, pp. 172, 
662-3. 

COMPRESSIBILITY 

Pressure (atm) 

1 
50 

100 
150 
200 
300 
500 

1000 

0 20 

1.000 
0.1755 0.6290 
0.3100 0.3600 
0.4405 0.4850 
0.5650 0.6095 
0.8055 0.8520 
1.2555 1.3075 
2.2890 2.3535 

Temperature (°C) 

40 60 

0.8140 0.9535 
0.4705 0.6680 
0.5505 0.6490 
0.6690 0.7440 
0.9075 0.9720 
1.3670 1.4310 
2.4215 2.4925 

80 100 

1.0770 1.1920 
0.8465 1.0050 
0.7760 0.9240 
0.8380 0.9460 
1.0475 1.1330 
1.5000 1.5775 
2.5660 2.6425 

Ref. Perry, Chemi cal Eng mee r t‘ Hand¬ 
book , second edition, 1941, 
p.487 . 
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HEAT CAPACITY OF GAS, Cf) AND C 

Temperature (°K) 

0 
298.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

Ref. 

C (cal/mole deg) 

0 
10.41 
10.45 
12.90 
15. 16 
17. 10 
18.76 
20.20 
21.46 
22.57 
23.54 
2 4. 39 
25.14 
25.79 
26. 36 

American Petroleum Institute, 
Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lât ion of Data on the Properties 
of Hydrocarbons , 1945, Table 
v8 (Part I ) . 

RATIO OF SPECIFIC HEATS 

Y (CP/CJ 

1.35 
1.29 
1.24 
1.25 
1. 19 

1.27 
1.32 

HEAT CAPACITY OF LIQUID AND SOLID No information 

Tempera ture (°C) 

-91 
-36 

0 
18 

100 

at 0.5 atm, 20°C 
at 3 atm, 20°C 
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K THY LENE (Confd) 

FREE ENERGY OF FORMATION 

Temperature (°K) 

0 
298. 16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

Re f. 

(kcal/mo le) 

14.522 
16.282 
16.305 
17.675 
19.245 
20.918 
22.676 
24.490 
26.354 
28.249 
30.16 
32.09 
34.03 
35.97 
37.92 

American Petroleum Institute, 
Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lation of Data on the Propert íes 
of Hydrocarbons, 1945, Table 
x8 (Part I ). 

FREE-ENERGY FUNCTION 

Temperature (°K) 

0 
298. 16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

-( r H«)/T (cal/mole deg) 

0 
43.98 
44.03 
46.61 
48.74 
50.70 
52.50 
54.19 
55.78 
57.29 
58.74 
60.12 
61.44 
62.71 
63.94 

Ref. American Petroleum Institute, 
Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lation of Data on the Properties 
of Hydrocarbons, 1945, Table 
s8 (Part I ). 
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heat-content function 

Temperature (°K) 

0 
298.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

Hef, 

entropy 

Temperature (°K) 

0 
298.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

Ref. 

(,,° _ ,a/T U'UmoU dei;) 

0 
8.47 
8.48 
9.28 

10.23 
11.22 
12.18 
13.10 
13.96 
14. 76 
15. 52 
16.22 
16.88 
17. 50 
18.07 

A;e r ic an Petroleum Institute, 
search Project No.44, Col- 

action, Analysis, and Calcu- 
anon o/Data on the Properties 
/ Hydrocarbons, 1945, Table 

no (Part I ). 

(ca 1/mo 1e deg) 

0 
52.45 
52. 51 
55.89 
58.98 
61.92 
64.68 
67.28 
69.74 
72.06 
74.26 
76. 34 
78.32 
80.21 
82.01 

Ins t i t u te, 
es ea rc h Project No.44, Col- 
ection. Analysis, and Calcu- 

tyion of Dataon the Properties 
/ Hydrocarbons, 1945, Table 

*8 (Part I). 
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ETHYL ETHER 

MOLECULAR FORMULA 

CjHsOCjHs; C4 H10O 

MOLECULAR HEIGHT 

74.12 

Ref. International A t 0« 1 c He 1 g/i f * , 
1947 . 

MELTING POINT 

Melting point, stable form a, = -116.3°C 

Melting point, unstable form ß, = -123.3°C 

Ref. Skau, J. Phyt. Chem., Vol.37 
(1933), p.609. 

BOILING POINT 

Boiling point = 34.6°C, at 760 mm Hg 

Bef. Timmermans and Martin, J. chim. 
Phys- , Vol.25 (1928), p.411. 

DENSITY 

Vapor, Liquid (In Equilibrium) 

Density (gm/cc) 

Vapor 

0.000827 
0.001264 
0.001870 
0.002677 
0.003731 
0.005079 
0.006771 
0.00892 
0.01155 
0.01477 
0.01867 
0.02349 

Temperature ( C) Liquid 

0 0.7362 
10 0.7248 
20 0.7135 
30 0.7019 
40 0.6894 
50 0.6764 
60 0.6658 
70 0.6532 
80 0.6402 
90 0.6250 

100 0.6105 
HO 0.5942 

112 



113 



ETHYL ETHER (Unfd) 

VAPOR PRESSURE 

Liqu id 

Temp (°C) 

—119.8 
“117.3 
-104.7 
-101.6 
-97.4 
-96.4 
-85.2 
-81.0 

Press, (mm Hg) Temp (°C) Press, (mm Hg) 

0.0027 -80.3 0.582 
0.0065 -75.8 0.953 
0.020 -64.4 2.77 
0.044 -57.3 5.12 
0.073 -56.7 5.34 
0.085 -53.5 7.01 
0.330 -44.2 14.17 
0.540 -32.4 31.93 

Ref. Landolt-Bõrnstein, Physikal itch- 
Chemitche Tabellen, Vol.2 
í 1923), p.1364. 

Temp ( C) Press, (mm Hg) 

-60.8 
-55.7 
-50.9 
-46.0 
-41. 1 
-36.2 
-31.3 
-26.4 
-21.5 

3.95 
5.93 
8.77 

12.62 
17.78 
24.77 
34.03 
45.8 
61.3 

Temp (°C) 

-20 
-10 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

•Cn’icai point 

Press, (mm Hg) 

63.0 
111.8 
184.9 
291.8 
442.4 
647.9 
921.2 

1,276. 
1,728. 
2,294. 
2,991. 
3,840. 

Temp (°C) Press. (mm Hg) 

-16.6 
-11.6 
-6.7 
0.01 
5.0 
9.9 

14.9 
19.9 

80.7 
104.8 
134.8 
186. 1 
233.7 
290.6 
358.2 
437.7 

Ref. Taylor and Smith, J. Am. Che*. 
Soc. , Vo 1.44 ( 1922 ), p.2*$7. 

Temp (°C) Press. (mm Hg) 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
193.8* 

4,859 
6,070 
7,496 
9,157 

11,078 
13,281 
15,788 
18,622 
21,804 
25,355 
27,060 

Ref. Ramsey and Young, Phil. Trans. 
(A), Vol.178 (1887), p.57. 
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■UH i 
ETHYL ETHIiR (Confd) 

VISCOSITY (Confd) 

Liquid (Cont'd) 

Teniperaturg ( °C) (poiaea) 

0.00279 
0.00247 

Hef. Timmermana and Martin, J.chim. 
Phy». , Vo 1.25 ( 1928 ), p.411. 

Ref. International Crit ical Tables 
Vol.4 (1928), p.451. 

COEFFICIENT OF THERMAL EXPANSION (CUBICAL) 

a = 0.001445 from -78.5°to 0°C 

Ref. Klemm, Z. anorg. Chem., Vol.207 
(1932), p.161. 

a = 0.00162 from 0° to 30°C 

In both instances 

Ref. Timmermans and Martin, I. chim. 
Phy*•. Vol.25 ( 1928 ), p.411. 

1 dV 



COEFFICIENT OF THERMAL CONDUCTIVm 

Vapor 

*o “ 2.89 X 10 * cal/cmsec deg, at 0°C 

Temperature (°C) fc, /fc< 

Ref. Int ernat tona l Cr i 11 c a l Tab 11 », 
Vol.5 (1927), pp.214-15. 

Liquid No informât ion 

DIPOLE MOMENT 

H = 1.18 dekye 

Ref. Groves and Sugden , J. Chem. Soc., 
1937, p.1779. 

HEAT OF FUSION 

&Hf , stable form a at -116.4°C, = 24.3 cal/gm 

AHf, unstable form at “123.4°C, = 22.9 cal/gm 

Ref. Saphir, Bull. »oc. chim.Belg., 
Vol.3d (1929), p.392. 

HEAT OF VAPORIZATION 

AHV = 84.5 cal/gm at 34.83°C 

Ref. Ramsey and Young, Phil. Trans 
(A), Vol.178 ( 1887), p.90. 
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ETWVL ETHER (Cont'd) 

HEAT OF FORMATION 
Müílíüílülü 

"67,300 cal/aole (liquid) 

Ref. Purke, Kelley, and Huffuan.J. 
Am. Chem. Soe., Vol.51 ( 1929), 
p.1969. 

HEAT OF COMBUSTION 

A«e -651,400 cal/mole (liquid) 

Ref. Parka, Kelley, and Huffuan, J. 
Am. Chem. Soe., Vol. 51 ( 1929), 
p.1969. 

CRITICAL DATA 

193.8#C 

35.50 ata 

0.2625 gm/mi 

Ref. Young, Dublin Proc., Vol.12 
(1910), p.374. 

EQUATION OF STATE 

Vapor 

5709 

(F"*"C.734)j 
• here 

T * °K 

) * apecific voluaie, cc/gm 

P * preaaure, ala 

logl0 a = 0.77325 - 2.4240/K 

Ref. Beattie, J. Am. Chem. Soe., 
Vol.46 (1924), p.342. 
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,! I; 

COMPRESSIBILITY 

Pressure (atm) 20°C 40°C 60°C 

1 1.0315 
500 0.0668 

1.000 0.9337 
2.000 0.8850 
2.500 0.8663 
3,000 0.8 503 
3.500 0.8366 
4,000 0.8246 
4.500 0.8139 
5,000 0.8044 
6,000 0.7883 
7,000 0.7743 
8,000 0.7613 
9,000 0.7492 

10,000 0.7380 
11,000 0.7275 
12,000 0.7178 

1.0669 
0.9884 
0.9498 
0.8952 
0.8756 
0.8594 
0.8454 
0.8329 
0.8218 
0.8121 
0.7953 
0.7806 
0.7670 
0.7545 
0.7431 
0.7325 
0.7225 

1.0123 
0.9683 
0.90t>9 
0.8860 
0.8688 
0.8539 
0.8407 
0.8292 
0.8189 
0.8017 
0. 7865 
0.7725 
0.7597 
0.7482 
0.7377 
0.7280 

SO^C 

1.0369 
0.9484 
0.9189 
0.8962 
0.8776 
0.8620 
0.8481 
0.8360 
0.8252 
0.8070 
0. 7917 
0.7779 
0.7652 
0.7535 
0.7427 
0.7326 

Above values relative to volume of 1.0000 at 0°C and 1 
atm 

Ref. Bridgman, Proc. 4a. Arad. Arts 
Sei., Vo1.49 (1913), p.3. 

HEAT CAPACITY OF VAPOR, LIQUID AND SOLID 

Solid 

Liquid 

Temperature(°K) 

79.5 
91.6 

105.5 
128.5 
137.2 

159.3 
193.3 
237.8 
255.5 

Cp (cal/gtr deg) 

0.205 
0.231 
0.251 
0.283 
0. 300 

0.475 
0.502 
0. 522 
0.532 

Ref. Aoyamaand Kanda, Sc iene*Reptt, 
Tohoku Imp. Univ. (1), Vol.24 
< 1935), p.119. 
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HEAT CAPACITY OF VAPOR, LIQUID AND SOLID (Confd) 

Liquid 

Teaperature(°C) 

Vapor 

Solid 

Cp (cal/gm deg) 

30 
80 

120 
140 
180 

35 
27-189 
69-224 

200-300 

0.547 
0.690 
0.803 
0.822 
1.041 

0.445 
0.462 
0.48 
0. 533 

Ref. International Cr11ical Tab let 
Vol.5 ( 1929), pp.81,108. 

[Stable Form] 

Teaperature(°K) 

76.1 
82.5 
89. 1 
93.4 
95.5 
96.7 
98.3 

103.4 
103.7 
110.5 
110.8 
112.0 
114.5 
123.3 
131.1 
135.2 

Cp (cal/ga deg) 

0.201 
0.212 
0.222 
0.227 
0.233 
0.233 
0.236 
0. 244 
0.244 
0. 254 
0.255 
0.256 
0.259 
0.271 
0.283 
0.287 
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Liquid 

Temperature (°K) 

164.4 
186. 1 
195.6 
201.6 
205.5 
213.5 
275.2 
280.2 
286.0 
290.0 

Cp (cal/gm deg) 

0.475 
0.490 
0.498 
0.501 
0. 505 
0. 507 
0. 544 
0.547 
0.549 
0.551 

Ref. Parks and Huffman, J. Am. Cheu. 
Soc., Vol.48 (1926), p.2788. 

RATIO OF SPECIFIC HEATS No information 

HEAT CAPACITY OF LIQUID AND SOLID 

(See “Heat Capacity of Vapor, Liquid, and Solid”) 

FREE ENERGY OF FORMATION 

AF.° 2*a.i = —32,300 ral/mole 

Ref. Parks, Kelley, and Huffman, J. 
Am. Chem. Soc., Vol. 5 1 ( 1929) , 
p.1969. 

FREE-ENERGY FUNCTION 

HEAT-CONTENT FUNCTION 
No information 

ENTROPY 

ASj°#i 
60.4 cal/mole deg (based on MW = 74.08) 

-117.3 cal/mole deg (based on MW = 74.08) 

Ref. Parks, Kelley, and Huffman, J. 
Am. Chem. Soc., Vo 1.51 ( 1929) , 
p.1969. 
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MELTING POINT 

Meltinp point * -118.0*0 

Ref. Spence and Wild, J. Chem.Soc., 
1935, p.506. 

BOILING POINT 

Boiling point = —19.2°C 

Ref. Spence and Wild, J. Chem.Soc., 
1935, p.506. 

DENSITY 

Liquid 

Temperature (°C) 

-80 
-20 

Denaity (gm/ml) 

0.9151 
0.8153 

Ref. Kekule, Ber., Vol. 25 ( 1892) , 
p.2435. 

Vapor and Solid No informati on 
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-109.4 
-104. 4 
-98.3 
-95.2 
-89. 1 
—85. 6 
-78.9 
-78.3 
-71.9 
-68. 5 
—65. 3 

0.95 
1.85 
3.60 
4.85 
8.68 

12.25 
21.02 
22. 11 
35.40 
46.43 
58.95 

Bef. Spence and *ild, J. Chem. Soc., 
1935, p.506. 

TRIPLE POINT No Infor ma ti on 

VISCOSITY (Of Commercial Aqueous Formaldehyde Solutions) 

Formaldehyde (¾) Methanol (%) Degrees Engler (at 20°C) 

37.2 
36.9 
36.5 
37.0 

0.0 
8.3 

10.0 
11.9 

1. 156 
1.166 
1.175 
1.194 

Ref. talker, Formaldehyde, 1944, 
p. 42. 

SURFACE TENSION No information 

COEFFICIENT OF THERMAL EXPANSION 

.00283 ml/gm deg between —20° and —80°C 

Ref. talker, Formaldehyde, 1944, 
p . 23 . 

COEFFICIENT OF THERMAL CONDUCTIVITY 
DIPOLE MOMENT 

HE\T OF FUSION 
No information 
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FORMALDEHYDE (Coat'd) 

HEAT OF VAPORIZATION 

AW, = 5570 cal/ mole at ”19.2°C 

Ref. Spence and Wild, J. Chem.Soc., 
1935, p.506. 

HEAT OF FORMATION 

AH 2VI. I ~ -28.48 kcal/mole 

Ref. Thompson, Trans. Faraday Soc., 
Vol. 37 ( 1941 ) , p.249. 

MEAT OF COMBUSTION 

~ 134.1 kcal/mole at 18 C for the monomer 

Ref Rartenberg and Lerner-Steinberp, 
Z. ange». Chem., Vol.38 ( 1925), 
p.591. 

CRITICAL DATA 

te = 141 °C 

Pc = 65 atm 

Above ire assumed values 

EQUATION OF STATE 

COMPRESSIBILITY > ■ 

Ref. Walker, Formaldehyde, 1944, 
p. 20. 

o information 

HEAT CAPACITY OF GAS, Cp AND C, 

Gas 

Temperature i°K) 

291.16 
298.16 
300 

‘Calculated 

Cp ( ca I/mo le de**) 

8.40 
8.4^ 
8.47 
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Gas (Cont ’d) 

Temperature (°K) 

350 
400 
450 
500 
550 
500 
650 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

’Calculated 

C_ ( cal /mol e deg* ) 

8.88 
9.37 
9.90 

10.44 
10.98 
11.50 
12.07 
12.48 
13.36 
14. 13 
14. 80 
15. 38 
15.92 
16.31 
16.68 
17.00 

Ref. Thompson, Trant. FaradaySoc 
Vol.37 (1941), p.249. 

0 

RATIO OF SPECIFIC HEATS 

HCaT CAPACITY OF LIQUID AND SOLID 

FREE ENERGY OF FORMATION 

Ga s 

Temp (3K) 

298.16 
300 
350 
400 
450 
500 
550 
600 
650 

Ff°( kca 1 /mole) Temp (°K) Ft° ( kca 1/mo le ) 

-27. 17 
-27. 16 
-26.9 
-26.6 
-26.3 
-26.0 
-25.6 
-25.2 
-24.8 

700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

-24. 4 
-23.6 
-22.7 
-21.9 
-21.0 
-20. 15 
-19.2 
-18.25 
-17.3 

Ref. Thompson, Trant. Faraday Soc . , 
Vol.37 (1941), p.249. 
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FORMALDFHY!».; (Cont'd) 
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h y muz nu 

MOLECULAR FORMULA 

N2H4; H3N - NH 
2 

MOLECULAR »EICHT 

32.048 

Rpf. International Atomic Aright s 
1 (H7. 
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HYDAAZm (Cont'd) 

MELTING POINT 

Me It mg point = 1.4°C 

Ref. International Cr i t ic a l Tab l e s , 
Vol.l (1926), p.108. 

BOILING POINT 

Boiling point = 113.5°C at 760 mm Hg 

Ref. Yoat and Russell, Systematic 
Inorganic Chemistry, I944, 
p . 1 1 6 . 

DENSITY 

Yapor No in forma tion 

Liquid 

à = 1.011 gm/cc at 15°C 

Ref. International Cr111 ca I Tables 
Vol.l (1926), p.108. 

Solid 

^ = 1.146 gm/cc at—5°C 

Ref. Beck, »len. Chem. Z., Vol.46 
(1943), p.18. 
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V^POR PRESSURE 

Liquid 

Temp (°C) Press, (mm Hg) Temp (eC) Press, (mm Hg) 

20.21 
20.60 
23.73 
26.02 
28.84 
29.85 
37.89 
43.32 
48.48 
48.60 
57.41 

10.4 
10.7 
12.6 
14.6 
15. 1 
18.3 
28.2 
38.1 
50.3 
50.8 
78.1 

65.63 
67.82 
70.04 
76.01 
85.38 
88.20 
96.43 

107.85 
111.33 
114.15 

114.0 
127.3 
141.7 
184.2 
271.0 
308.8 
417.1 
615.9 
696.2 
760.0 

Ref. Hieber and Woerner, Z.Elektro- 
chem., Vol.40 (1934), p.252. 

Temperature (°C) Pressure (atm) 

113.5 
140 
170 
200 
250 
300 
350 
380 

1.0 
2.3 
5.0 

10.0 
26.0 
56.0 

104.0 
145.0 (Cntiral Pressure) 

Ref. International Crnical Tab les 
Vol.3 (1928), p.229. 

Solid No information 

TRIPLE POINT 

VISCOSITY: VAPOR LIQUID 
No in forma tion 
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HYUHAZIMR (Com’d) 



HEAT OK COMBUSTION 

AHc = -148.63 ± 0.03 kcal/mole 

Ref. Hughes, Corruccini, andGilhert, 
J■ Am . Che m. Soc. , Vol.61 
(1939), p.2639. 

CRITICAL DATA 

tc = 380°C 

Pc s 145 a tm 

Ref. Yost and Russell, Systematic 
/norgunic Chemistry, 1944 

p . 1 1 6 . 

EOLATION OF STUB 

COMPRESSIBILITY 

HEAT CAPACITY OK VAPOR 

RATIO OK SPECIFIC HEATS 

HEAT CAPACITY OF LIQUID AND SOLID 

FREE ENERGY OK FORMATION 

FREE-ENERGY FUNCTION 

HEAT-CONTENT FUNCTION 

ENTROPY 

No in fo rma tion 

HYI)R(JM»KN 

MOLECULAR FORMULA 

MOLECULAR WEIGHT 

2.016 

Ref. International Atomic Heights, 
1 947 . 
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HYDROGEN (Coat'd) 

MELTING POINT 

Melting point = 13.95°K 

Ref. Giauque, J. Am. Chem. Soc. 
Vol.52 (1930), p.4816. 

BOILING POINT 

Boiling point = -252.780 ± 0.001°C at 760 mm Hg 

Ref. Meuse and Otto, Ann. Physik 
(5), Vol.9 (1931), p.486. 

DENSITY 

Gas 

d = 0.08987 gm/liter at 0°C and 760 mm Hg 

Reí. International Critical Tables, 
Vol. 1 ( 1926 ), p. 102. 

Liquid 

d = 0.0709 gm/cc at -252.7°C 

Ref. International Critical Tables 
Vol.l ( 1926), p. 104. 

Solid 

<f = 0.0808 gm/cc at -262.0°C 

Ref. International Critical Tables 
Vol.l (1926), p.104. 



VAPOH PRESSURE 

Liquid 

Temperature (°C) 

-259. 14 
-258.46 
-256.61 
-254.73 
-252.74 
-252.45 
-248.50 
-245.68 
-240.49 
-239.91 (CP) 

Pre asu re ( mm Hg) 

51.4 
79.9 

191.9 
397.6 
760.0 
823.7 

2199.2 

Pressure (atm) 

1.000 
1.084 
2.8937 
5.0566 

11.752 
12.80 

Hef. 

Solid 

Temperature (°C) 

-266.1 
-265.6 
-265.1 
-264.6 
-264. 1 
-263.6 
-263.1 
-262.6 
-262.1 
-261.6 
-261.1 
-260.6 
-260.1 
-259.6 
-259. 16 

Kelley, U.S. Bur. Mines Bull. 
383 (1935), p.50. 

Pressure (atm) 

1.84 X 10"5 
5.28 X 10"5 
1.34 X 10^ 
3. 07 X 10"* 
6.45 X 10-4 
1.26 X 10*3 
2.33 X 10‘3 
0.00407 
0.00679 
0.0109 
0.0169 
0.0254 
0.0370 
0.0528 
0.0708 

Hef. Kelley, U.S. Bur. Afines Bull. 
383 (1935), p.50. 

TRIPLE POINT 

Temperature (°C) = -259.24 

Pressure (mm Hg) = 54. 

Ref. Scott, et al., J. Chem. Phyt., 
Vol.2 (1934), p.454. 
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(WP»w- 

HYDROGEN (Coni'd) 

VISCOSITY 

Gas 

7) = 67-(? + t;*1)"' 

tohere 

T) = coefficient of visosity, in poises 

b = a constant 

T = absolute temperature, K 

Tr •= reduced temperature = T/Te 

d - a constant 

ior the temperature range —258 to 825tC, 

b X 106 = 0.653 d = 0.464 

Average error = 1.2% 

Bef. Licht and Stechert, J.Phys. 
Chtm., Vol.48 (1944), pp.23-47. 

T) X 10‘ ( poi ses ) 

2 15 
200 
182 
172 
159 
151 
143 
139 
139 

Ref. H.C. Brinkman, Physica, Vol.7 
( 1940), pp.447 -48 . 

SURFACE TENSION 

Y = 1.91 dyne/cm at-252.7°C(-422.86°F) 

Ref. International Critical Tables, 
Vol.l ( 1926), p. 103. 

Liquid 

Temperature (LK) 

14.83 
15.39 
16.40 
17.06 
17.74 
18. 38 
18.95 
19.66 
20.00 
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COEFFICIENT OF THERMAL EXPANSION 

Gas 

coefficient of expansion 
at constant pressure p0 
between 0D and t°C 

a X io‘ 

0° to 0C to 0° to 
pa (atm) inn°c 20°C —77°C 

1 3661 
5 3665 

10 3646 
15 3637 
20 3629 
25 3620 
30 3611 
35 3602 
40 3594 
45 3585 
50 3 576 
55 3567 
60 3 558 

3655 3658 
3647 3652 
3639 3646 
3631 3640 
3623 3635 
3615 3629 
3608 3623 
3601 3618 
3593 3613 
3586 3608 
3578 3602 
357 1 3596 

3661 3666 
3656 3667 
3652 3668 
3648 3669 
3644 3670 
3640 3670 
3635 3669 
3631 3668 
3626 3666 
3621 3663 
3616 3659 
361 1 3654 

3674 3678 
3680 3685 
3688 3696 
3697 3707 
3704 3716 
3710 3724 
3715 3731 
3721 3738 
3724 3742 
3727 3746 
3728 3748 
3728 3749 

3685 3691 
3701 3711 
3717 37 32 
3734 3754 
3751 3774 
3766 3792 
3779 3808 
3789 3821 
3796 3830 
3802 3835 
3806 3838 
3808 3841 

Ref. Nitkowski, Am. Akad. Ht*s.f 
Krakau, 1905, p.305; Landolt* 
Born stem, f’hy sikahsch-Chemsehe 
Tabellen, Vol.1, p. 115; Inter¬ 
national Cr i t ical Tables, Vol.3, 
PP-5-6. 

Liquid 

12.6 bet ween T# 
7; = 20.39° 

13.99e and 

Hef. Onnes and Crommelin, Communs. 
Phys. Lab., L'niv. Leiden, No. 137a; 
International Critical Tables 
Vol.3, p.20. 
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HYDROGEN (Cont'd) 

COEFFICIENT OF THERMAL CONDUCTIVITY 

Gas 

Temperature (°K) 

84.70 
93.99 

125.60 
142. 23 
158.70 
175.95 
192.28 
200.40 
207.66 
218. 18 
236.56 
254.38 
274.02 
277.69 
293.28 
324.28 
341.27 
357.31 
374.25 

Average deviation f 

* X 10s ( cal/cm 

13.90 
15.41 
19.01 
22. 46 
24. 89 
27.19 
29.38 
30.68 
31.62 
33.09 
35.56 
37.68 
39.75 
40.05 
41.64 
44.53 
45.97 
47.51 
49.10 

™ smooth curve ~ 

Ref. Johnston ai 
Phy*-, Vol. 1 

sec deg) 

±0.194* 

d Gril 1 y , J. Chem. 
\ ( 1946), pp.233-38. 

Liquid 

DIPOLE MOMENT 

HEAT OF FUSION 

= 28 cal/mole at 13.95°K 

Ref. Glauque, J. Am. Chen. ¿>oc. 
Vol.52 (1930), pp. 4816. 
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HEAT OF VAPOHIZATION 

&Hv = 108 cal/gm atom at 760 mm Hg 

109.2 cal/g-n atom at 600 mm Hg 

110.8 cal/gm atom at 400 mm Hg 

112.2 cal/gm atom at 200 mn Hg 

Ref. International Cri tica l Tables, 
Vol.5 ( 1929), p. 135. 

HEAT OF FORMATION 

A//jCç| , = 0, by definition 

HEAT OF COMBUSTION 

A//c = -68,317 cal/mole, to form HjO(i) 

Ref. Rossini, ef al.f J. Hesearch 
Aat. Bur. Standards, Vol.34 
( 1945), p. 143. 

CRITICAL DATA 

tc = -239.9°C 

Pc = 12.8 atm 

de = 0.0310 gm/cc 

Ref. International Critical Tables, 
Vol.l, p.102. 

EOLATION OF STATE 

Van der #aala# Equation: (p + = 

»here 

P = pressure, atm. 

^ = molal volume, liters/mole 

n = number of moles 



HYDROGFM (Cent'd) 

EQUATION OF STATE (Cont’d) 

universal ^as constant, 0.08206 liter atm/mole deg 
t i’ripe rature, K 

0.2447 liter2 atm/i«oleJ 

0.02658 liter/mole 

Hef. Dodge, Chemical Engineering 
Thermodynamics, 1944, pp.172 
662-63. 

compressibility 

PV - 1.0000 at 0 °C AND 1 ATMOSPHERE 

DW 
I»ure 
(Ms.) -207.9 -183 -ISO -100 -70 

).2380 0 
).2308 0 
1.2239 0 

12183 0 
1.2144 0. 
1.2166 0. 
.2127 0. 
2187 0. 

.2301 0. 

3297 0 
3279 C 

3265 0. 
3260 0 
3262 0 
3271 0 
3289 0. 

3346 0. 
3434 0. 

4 508 0 
4520 0 
4541 0 
4564 0 
459i 0 
4623 0 
4658 0 
4740 0 
4839 0. 

.6340 0.7438 

.6377 0.7482 
6421 0 7535 
6466 0.7583 
6513 0.7642 
6562 0 7695 
6613 0 7752 
6720 0.7870 
6834 0 8003 

0 . *640 
0.9340 
1.0075 

1 0804 
1.1555 
1 3018 
1 4443 

-50 

0.8170 
0.8219 

0.8275 
0.8331 
0.8389 

0.8447 
0 8506 
0.8628 
0.8754 
0.9411 

1.0112 
1.0832 

1.1568 
1.2301 

1.3755 
1.5184 

-25 

0.9085 
0.9138 
0.9187 
0.9257 
0.9318 
0.9378 
0.9441 
0.9567 
0.9700 
1.0383 
1.1093 
1.1803 

1.2542 
1 3272 
1 4717 
1.6139 

20 50 100 200 

1.0000 

1 0057 
1.0120 

1.0183 
1.0247 
1.0309 

1.0376 
1.0507 
1.0639 
1.1336 
1.2045 
1.2775 
1.3500 
1.4226 
1.5665 
1.7101 

1.0732 1 
1.0791 1 

1.0855 1 
1.0920 1 
1.0985 1 
1.1051 1 
1.1116 1 
1.1249 1 
1.1388 1 
1.2066 1. 
1.2799 1. 
1.3511 1. 
1 4240 1. 
1 4958 1. 
1.6391 1. 
1.7795 1. 

.1830 1 

.1891 1 

.1957 1 

.2027 1 

.2094 1 

.2162 1 

.2230 1 

.2365 1 

.2510 1. 
.3203 1. 
.3915 1. 
4635 1. 
5357 1. 
6081 1. 

7512 1. 
8917 2. 

.3660 1 

.3723 1 
3792 l 

.3862 1 

.3931 1 

.4001 1 

.4070 1 

.4209 1. 

4356 1. 
.5071 1. 
.5790 

6513 2. 
7235 
7955 2. 
9380 2. 
0784 2. 

300 

2.0974( 
2.1037 
2 1108 
2 1178 
2.1249 
2.1319 
2 1392 
2.1530 
2 1733 
2 2393 

0206 2.38261 

1628 2.S24t,i 
3043 2.6653 
4568 2.8026 

Hef. Perry, Chemical Engineer s' Hand¬ 
book, second edition, 1941, p.488. 
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HEAT CAPACITY OF CAS, cp AM) c; 

Tempe roture (°C) 

-181 22.3 14.0 
~76 26.6 18.3 
+ i5 28.58 20.27 

I lie above values for Cp and Cv are expressed 
in jouies/gram r»'ole/0C. To convert to gran, 
calories/gram mole/°C, multiply by 0.2389. 

Ref. International Critical Tables, 
Vol.5 (1929), p.80. 

Temp (°K) 

250 

298.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1 100 
1200 

Temp (°C) 

Cp (cal/ 

mole deg) 

6.769 
6.89- 
6.895 
6.974 
6.993 
7.008 
7.035 
7.078 
7.139 
7.217 
7.308 
7.404 

C (cl/ 

mole deg) 

Temp (Tv) 
(cal/ 

mole deg) 

Hef. 

1250 
1300 
1400 
1500 
1750 
2000 
2500 
3000 
3500 
4000 
4500 
5000 

Gagman , 

7.454 
7.505 
7.610 
7.713 
7.957 
8.175 
8.526 
8.791 
8.993 
9.151 
9.282 
9.389 

, J. B e s e ar c h 
Sat. Bur. Standards, Vol . 34 
( 1945 ), pp. 143- 161. 

et al 

Temp (°C) 

1100 
1200 
1300 
1400 
1500 
1750 
2000 
2250 
2500 
2750 
3000 

C* (cal/ 

mole deg) 

Ref. Justi, Spezifisch* Härme, En¬ 
thalpie, Entropie und Dissozi¬ 
ation technischer (,ase (Berlin), 
1938, p.143. 
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HYDROGEN (Cont*d) 



Solid (para-ortho-; 1:1) 

Temperature (°K) 

2.74 
4.02 
5.34 
6.17 
7.94 
9.08 

10.55 
11.47 

Ref. 

Cp (ral/mo le deg) 

0.41 
0.342 
0.331 
0.369 
0.409 
0.521 
0.705 
0.85 

1. and olt-Horn st ein, Physikalitch- 
Chemische Tabellen, 3rd Suppl., 
p.2319; Mendelsohn, Ruhemunn, 
and Simon, Z. physik. Chem., B, 
Yol.15 (1931), p. 121. 

FREE ENERGY OK FORMATION 

Af0 u 2«8.1 0, by definition 

FREE-ENERGY FUNCTION 

-(f°- //0°)/r 
(°K) (cal /mo le deg) Temp(°K) 

-(f°- H°)/ T 
(cal/mole deg) 

250 
298.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 

23.331 
24.423 
24.465 
26.422 
27.950 
29.203 
30.265 
31. 186 
32.004 
32.738 
33.402 
34.012 

1250 
1300 
1400 
1500 
1750 
2000 
2500 
3000 
3500 
4000 
4500 
5000 

34.305 
34.576 
35.098 
35.590 
36.696 
37.669 
39.328 
40.719 
41.922 
42.988 
43.942 
44.809 

Ref. Magman, et al., J. Hesearch Sat. 
Pur. Standards, Yol.34 (1945), 
pp.143-161. 
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HYDROGEN (Coni'd) 

H EAT-CONTE NI UNCTION 

Temp (CK) 

250 
298. 16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 

~(H°- H°)/T 
( ca 1/ipoIp defç) 

6.7771 

6.7882 
6.8275 
6.8590 
6.8810 
6.9022 
6.9218 
6.9423 
6.9658 
6.9927 
7.0230 

Hef. 

ENTROPY 

Temp (°K ) 

250 
298. 16 
300 
400 
500 
600 
700 
R00 
900 

1000 
1100 
1200 

5,° (cal/ 
mole deg) 

30.108 
31.211 
31.253 
33.250 
34.809 
36.084 
37.167 
38.108 
38.946 
39.704 
40.395 
41.035 

- H:)/T 
lemp( K) (ca1/mo le deg) 

1250 
1300 
1400 
1500 
1750 
2000 
2500 
3000 
3500 
4000 
4500 
5000 

7 .0387 
7.0563 
7.0919 
7. 1295 
7.2307 
7.3358 
7.5402 
7.7286 
7.8963 
8.0420 
8. 1733 
8.2898 

Wagman, et al., J. Research Hat. 
Bur. Standards, Vol.34 ( 1945), 
pp.143-161. 

Temp (°K) 

1250 
1300 
1400 
1500 
1750 
2000 
2500 
3000 
3500 
4000 
4500 
5000 

Sf (cal/ 
mole deg) 

41.344 
41.632 
42.190 
42.720 
43.928 
45.005 
46.868 
48.448 
49.818 
51.030 
52. 115 
53.099 

Ref. W a gm an, et al., J. Research Sa t. 
Bur. Standards, Vol.34 ( 1945), 
pp. 143-161. 



LITHIUM 

MOLECULAR FORMlLA 

Li 

MOLECULAR (ATOMIC) WE I CHT 

6.940 

Ref. International Atomic Heights 
1947. 

MELTING POINT 

Melting point = 1P6°C 

Ref. International Critical Tables, 
Vol.l (1926), p.104. 

BOII.INC POINT 

Boiling point = 1372°C 

DENSITY 

Ref. Kelley, (/.5. Bur. Mines Bull. 
383 (1935)(Selected Value). 

Vapor 

Liquid 
No in forma tion 

Solid 

d= 0.53 gm/ml at 203C 

Ref. International Critical Tables, 
Vo 1.2 ( 1927 ), p.456. 

143 



LITHIUM ( Con t’d) 
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LI TH I DM (Confd) 

COEFFICIENT OF THERMAL CONDUCTIVITY (Cant'd) 

Sol i d ( ("Jon t ‘d ) 

Temperature (°C) 

-75 
-50 
-2 5 

0 
♦20 

50 
75 

100 
125 
150 

k (cal/cm sec deg) 

0. 177 
0. 170 
0. 163 
0.155 
0. 149 
0. 153 
U. 161 
0.166 
0. 169 
0. 170 

Ref. Lan doit •Börnstein , Physika l isch- 
Cheaische tabellen, 2nd Suppl., 
p . 1260 ; Bidwell, Phy s. Hev. (2), 
Vol.28 (1926), p.584. 

DIPOLE MOMENT 

(i - 0 debye 

Ref. Branch A (.al vin, the Theory 
of Organic Chem i s t ry, 1941 
p.129. 

HEAT OF FUSION 

A//y — 0.836 kcal/gm atom 

Ref. International Critical Tables, 
Vol.l (1926), p.104. 

HEAT OF VAPORIZATION 

AW,, = 35.656 kcal/gm atom, at 298. 1°K 

The heat of vaporization at any temperature may becalcu. 
lated by means of the expression 

A— (36,41» — 2. 537") cal/gm atom 

where 

T = K° 
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LITHIUM (Cont'd) 

meat capacity of vapor, cp and c, 

298. 1 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 
2500 
2600 

Temp Temp 

(c.l/moledeg) (°K) (c,I/mole deg) <°K) (cl/mo le deg) 

4.967 
4.967 
4.967 
4.967 
4.967 
4.967 
4.967 
4.967 
4.970 
4.973 
4.976 
4.983 
4.990 
5.001 
5.014 
5.031 
5.054 
5.076 

2700 
2800 
2900 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
370C 
3800 
3900 
4000 
4100 
4200 
4300 

5. 104 
5.136 
5.171 
5.211 
5.252 
5.301 
5. 349 
5.404 
5.461 
5. 520 
5. 581 
5.643 
5.707 
5.771 
5.337 
5.902 
5.969 

4400 
4 500 
4600 
4700 
4800 
4900 
5000 
5100 
5200 
5300 
5400 
5500 
5600 
5700 
5800 
5900 
6000 

6.035 
6. 101 
6.166 
6.229 
6.291 
6. 352 
6. 411 
6.470 
6.526 
6.605 
6.632 
6.681 
6.729 
6.775 
6.818 
6.858 
6.897 

Ref. Sachsel and Manti s, Unpubl i shed 
Calculations, Rattelle Memorial 
Institute, 1947. 

RATIO OF SPECIFIC HEATS No information 

HEAT CAPACITY OF LIQUID AND SOLID 

Liquid 

Cp = 7.50 cal/deg gm atom 

Ref. Kelley, U.S. Bur. Mines Bull 
383 (1935), p.63. 

Temperature Range C | 453O*700°K ™0M000»K 1000°-1500«K 
' ' 8-5 7.5 7.0 

Ref. Beutler and Levi, 2. physik. 

Ch*m- (B>. Vo 1 . 2 4 ( 1934), 
p.278. 
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Sol id 

Temperature (°K) 

10 
25 
50 

100 
150 
200 
299.1 

('■p (cal/deg gm atom) 

(0.03) 
0. 16 
0. 99 
3.07 
4. 26 
4.94 
5.65 

He f. Kelley, U.S. Bur. UinesBull. 
434 (1948), p.87. 

FREE ENERGY OF FORMATION 

Vapor 

Solid 

Solid s gas 

Afj9a.i = 28,807 cal/mole 

AFi0«#.! = 0 by definition 

Ref. Kelley, U.S. 
383 (1935), 

Bur. Mme s Bull. 
p. 63 . 

FREE-ENERGY Fl'NCTION 

Temp -(r> _ £e«)/7 

() (cal/mole deg) 

298.1 28.184* 
1000 34.197 
1100 34.670 
1200 35.066 
1300 35.500 
1400 35.868 
1500 36.211 
1600 36.531 
1700 36.832 
1800 37.116 
1900 37.585 
2000 37.640 

Temp _(fo_£0)/T 

(°K) (cal/mole deg) 

2200 38.113 
2400 38.546 
2500 38.749 
2600 38.945 
2800 39.314 
3000 39.659 
3500 40.432 
4000 41.112 
4500 41.720 
5000 42.273 
5500 42.785 
6000 43.263 

•Value obtained froai Kelley, (/.5. Bur. Vi , Bull.383 ( 1935), p.63. 

Ref. Sachsel, Goodrich, and Mantis, 
Unpublished Calculations, 
Rattelle Memorial Institute, 
1947. 
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! 

L!1H1 UM (Cont'd) 



(aqui d 

Solid 

No in formation 

s29».i = 6.70 ± 0.06 cal/mole dejr 

Hef. Kelley, (J.S. Hut. Mines Buli. 
434 (1948). 

I ITHltM HYDRIDE 
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LITHIUM HYDRIDF (Cont'd) 

DENSITY (Cont'd) 

Solid 

d m 0.76 ± 0.01 gm/cc at 20oC 

Hef. Tronstad and Wergeland, Kgl. 
iiortke Videnskab. Selskabs, 
Forh. 10, No.10 (1937), p.36 
(Pub. 1938). 

VAPOR PRESSURE 

Dissociation pressure = 27 mm at 680°C (melting point) 

Ref. Guntz, Compt. rend., Vol.122 
( 1896), p.2 44. 

TRIPLE POINT \ 

VISCOSITY: VAPOR, LIQUID | 

SURFACE TENSION I 

COEFFICIENT OF THERMAL EXPANSION [ 

COEFFICIENT OF THERMAL CON DUCTI VI TY: VAPOR, LI QU I D[ N° informat)°n 
DIPOLE MOMENT l 

HEAT OF FUSION ! 

HEAT OF VAPORIZATION / 

HEAT OF FORMATION 

Li(s) + ^ Ha(g) = LiH(s) 

A//;.., = —22.9 kcal/mo le 

Ref. Kapustinskii, Shamovskii, 
and Ba yushkina, J. Phys. Chem. 
(U.S.S.R. ) , Vo 1 , 10 ( 1 937 ), 
p . 62 0. 

HEAT OI COMBUSTION J 

CRITICAL DATA f 

EQUATION OF STATE f N° informatlon 

COMPRESSIBILITY . 1 



meat capacity of the gas, c and c 
p » 

Temperature (°K) C,(ca1/mole deK) C (cal/mole deg) 

0 
10 
20 
50 

100 
150 
200 
250 
298.1 
300 
350 
400 
500 
600 
700 
800 
900 

1000 
1250 
1500 

2.9804 
5.1326 
4.990 
4.97 
4.97 
4.98 
5.00 
5.04 
5.12 
5.12 
5.24 
5.38 
5.67 
5.94 
6.17 
6.35 
6.50 
6.63 
6.87 
7.04 

4.9673 
7.1195 
6.977 
6.96 
6.96 
6.97 
6.98 
7.03 
7.11 
7.11 
7.23 
7.37 
7.66 
7.93 
8.15 
8.34 
8.49 

8.62 
8.86 
9.03 

Ref. Greenlee and Johnston, Ohio 
State University, Unpublished 
Data, 1940. 

RATIO OF SPECIFIC MEATS 

Temperature (°K) 

0 
10 
20 
50 

100 
150 
200 
250 
298.1 
300 
350 
400 
500 
600 
700 

Y = CP /C, 
1.667 
1.387 
1.398 
1.400 
1.400 
1.400 
1.396 
1.395 
1.389 
1.389 
1.380 
1.370 
1.351 
1.335 
1.321 
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LITHIUM HYDRIDE (Com* d) 

RATIO OF SPECIFIC HEATS (Conf'd) 

Trmpei ature (CK) 

800 
900 

1000 
1250 
1500 

jl- s/s 
1.313 
1.306 
1.300 
1.290 
1.283 

R**f. Greenlee and Johnsto . Ohio 
State University, Unpublished 
Data, 1940. 

HEAT CAPACITY OF THE LIQUID AND SOLID 

Liquid No information 

Solid 

Temperature (°C) C^ical/mole deg) 

Hef. Günther, Ann. Physik., Vol.63 
(1920), p.476. 

FREE ENERGY OF FORMATION 

A// 2M-1 17,900 cal/mole for equation 

Li(s) + j Hjig) » LiH(s) 

Above value calculated using following thermodynamic values; 

‘"'i*».! = cal/mole deg for Li(*) 

*^j9a.i * 15.60 cal/mole deg for j Hjig) 

^291.1 = 5.63 cal/mole deg for LiH(s) 

^29».i =: 22,900 cal/mole for LiHis) 
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DENSITY 

Vapor No in forma tion 

Liquid 

Temperature (°C) 

650 
700 
750 
780 

765-850 

Solid 

Tempera ture ( °C) 

0 
25 

400 
500 
600 
700 
800 

Density (gm/ml) 

1.601 
1.536 
1.470 
1.545 

1.584-0.00018 
(t-675 ) 

He fe rente 

(1) 

(1) 
(1) 
(2) 

(3) 

Hefs.(l) Arndt and Hloetz, Z. phys ik. 
Che m . , vol.130 (1 927), 
p . 1 8 4 . 

(2) Sauer»a Id, ¿.Metallkunde, 
Vol.14 (1922), p.461. 

(3) (jothe and Mangelsdorff, Z. 
Metallkunde , Vol . 29 ( 1 937), 
p.352. 

Dens 11 y (gm/ml) 

1.7407 
1.7373 
1.692 
1.676 
1.622 
1.575 
1.555 

He fe rente 

(1) 

(1) 

(2) 

(2) 

(2) 

(2) 

(2) 

Refs.(l) Haletas and Casado, Z. 
physik. Chem. , Vol.A 181 
(1937), p.197. 

(2) Pe 1 z e 1 , Z . Metallkunde, 
Vol. 32 ( 1 940 ), p . 7 . 
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MAGNESIUM (Corn'd) 
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COEFFICIENT OF THERMAL CONDUCTIVITY 

} in forma 11on 
Vapor 

Liquid 

So lid 

Temperature (°C) 

100 
200 
300 
400 
500 

Kcal/sec cm deg 

0.33 
0.32 
0.31 
0.31 
0.32 

Schofield, P r o c. Poyal soc. 
(London), Vol.107 (1925 ), p.206. 

DIPOLE MOMENT 

fl = 0 debye 

Ref. Uranch and Calvin, Theory of 
Organic Chemistry 1941, p.129. 

HEAT OF FUSION 

A//, = 2,160 cal/mole 

Ref. Perry, Ch e m i c a l En g i n e e rs ’ 
Handbook, second edition, 1941, 
p.499. 

HEAT OF VAPORIZATION 

A//v = 32.517 kcal/gm atomatll07°C and 760 mm Hg 

Ref. Baur and Brunner, Heiv.Chim. 
Acta, Vo 1.17 ( 1934), p.958. 

HEAT OF FORMATION 

A//° 
j«a i 

AH° 
29*. 1 

(Vapor) = —35,907 cal/mole 

(Solid) = 0 

Ref. Kelley, U. S. Bur. Mines Bull 
383 ( 1935 ). 
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MAGNESIUM (Cont'd) 



Solid (Cont'd) 

Temperature ( °K ) Cv(cal/mole deg) 

200 5.58 
250 5.83 
300 6.03 

Ref. International Critical Tables, 
Vo 1.5 (1929), p.85. 

Cp = 6.20 + 0.001337 -67800/T2 cal/mole/deg K 

Ref. Kelley, U.S. Bur. Mines Bull. 
371 ( 1 934). 

FREE ENERGY OF FORMATION 

^298-1 (G®9) = 27,640 c a 1/mo le 

Af2981 (Solid) = 0 

Ref. Kelley, U.S. Bur. Mines Bull. 
371 ( 1934 ). 

FREE-ENERGY FUNCTION 

Vapor 

Temperature (°K) 

298. 1 
400 
500 
600 
700 
800 
900 

1000 
1100 
120C 
1300 
1400 
1500 

Ref. 

—(Fc — £°)/T ( cal/mole deg) 

30.545 
32.005 
33.114 
34.019 
34.785 
35.448 
36.033 
36.557 
37.030 
37.462 
37.860 
38.228 
38.571 

Kelley, U.S. Bur. Mines Bull. 
371 ( 1934). 

HFAT-CONTENT FUNCTION No information 
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ENTROPY 

^J*s ^ = 35.51 jh ml cal/mole deg 

i (Solid) = 7.8 + 0.1 cal/mole deg 

Ref. Kelley, U.S. Bur. Mines Bull. 
350 (1932). 

METHANE 

MOLECULAR FORMULA 

CH4 

MOLECULAR WEIGHT 

16.04 

Ref. International Atomic Heights 
1 947. 

MELTING POINT 

Melting point = -182.48°C 

Ref. American Petroleum Institute, 

Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lât ion of Data on the Properties 
of Hydrocarbons, 1945, Table a,l. 

ROILING POINT 

Boiling point —161.49 C at 760 mm Hg 

Ref. American Pe t r o 1 eum I ns t i t u te , 
Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lation of Data on the Propert íes 
of Hydrocarbons,1945,Table a, 1. 
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DENSITY 

(¿as (in equilibrium with liquid) 

Tempe ra ture (°C) 

“161.5 
-160 
-150 
-140 
-130 
-120 
-110 
-100 
-90 

Ref. 

Liquid 

Temperature ( °C) 

-173. 1 
-168. 1 
-163. 1 
-161.58 
-158.1 
-153.1 
-148. 1 
-143. 1 
-138. 1 
-133. 1 
-128. 1 
-123. 1 
—118. 1 
-113. 1 
-108. 1 
-103. 1 
-98. 1 
-93. 1 
-88. 1 
-82. 1 

Density (pm/ml) 

0.0018 
0.0020 
0.0039 
0.0068 
0.0112 
0.0175 
0.0269 
0.0413 
0.0665 

International Cri11cal Tab It $ 
Vol.3 (1928), p.3. 

Density (gm/ml) 

0.4417 
0.4335 
0.4263 
0.4241 
0.4190 
0.4117 
0.4043 
0.3967 
0.3888 
0.3804 
0.3712 
0.3612 
0.3505 
0.3391 
0.3279 
0.3137 
0.2988 
0.2812 
0.2573 
0.1613 (Critica 1 ) 

Ref. Keyes, Taylor, and Smith, J. 
Math. Phys ., Vol. 1 ( 1922), p.211; 
Eg 1 off, Physical Constants of 
Hydrocarbons, Vol.l ( 1939), p.26. 
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METHANE (G on t'd ) 



triple point 

Temperature = -182.48°C 

Pressure =87.7 mm Hg 

Re f. American Petroleum Institute, 
Research Project No.44, Col¬ 
lection, Ana lys it, and Calcn- 
lationof Data on the Properties 
of Hydrocarbons , 1945, Table kl. 

VISCOSITY 

Gas 

Pressure 

( atm) 

1.00 
4.40 

28.2 
41.8 
55.4 
69.0 
82.7 
96.3 

116.8 
137.0 
171.0 

30 °C 

110.8 
112.2 
115.7 
119.8 
123.7 
128. 1 
132.7 
138.6 
147.3 
158.1 

1] X 106( poises) 

50 °C 

117. 1 
118. 1 
121.5 
124.8 
128.3 
132.8 
137. 1 
142.9 
150.9 
159.0 

70 °C 

125.6 
126.3 
129. 5 
132.2 
135.1 
138.4 
142. 1 
146.7 
153.3 
160.6 

95 °C 

133.7 
134.9 
136.9 
139.7 
142. 3 
145. 3 
147.8 
151.2 
156. 3 
161.8 
173.5 

Temperature (°C) 

20 
57.6 

100 
150 
200.5 
250.0 

Ref. Comings, Mayland, andEgly, 
imv. Illinois Eng. Expt. Sta. 
Bull., Senes No. 35 4 ( 1 944 ) , 
p . 27 . 

J] X 107 ( poi ses ) 

1087 
1205 
1331 
1471 
1605 
1725 

Ref. Trauti and Sorg, Ann. Physik 
(5). Vol.10 (1931), p.81. 
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METHANE (Cont'd) 
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METHANE (Co.t'd) 

*■ - ^ 
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METHANE (Cont'd) 
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METHANE (Corn'd) 
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METHANOL 

molecular formula 

MOLECULAR »EIGHT 

MELTING POINT 

CH, OH 

32.04 

Ref. International Atomic Heights, 
1947. 

Melting point = 175.22°K 

= -97.94 °C 

Ref. Kelley, J. 4«. Chem, 
51 (1929), p.180. 

•Soc., Vo 1. 

BOILING POINT 

boiling point = 64.65°C 

Ref. Timmermans, et al., J. chim. 
phys.. Vol.27 (1930), p.401. 
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METHANOL (Coni’d) 
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METHANOL (Coat'd) 

VISCOSITY (Cant'd) 

Liquid 

Teirperature ( °C) 

-9Ö.30 
-66.78 
-64.23 
-77.94 
-72.55 
-58.62 
-44.53 
-33.34 
-22.29 

0 

r) ( po i f e s ) 

0 139 
0.0764 
0.0680 
0.0531 
0.0436 
0.0282 
0.0198 
0.0153 
0.0122 
0.0082 

Ref. Tonomura, ScienceRepts. Tohoku 
Imp. Univ. (1) Vo 1. 22 (1933), 
p.104. 

Temperature (°C) 

15 
30 

Ref. Timmermans and Hennaut-Roland, 
J. chim. phya., Vo 1 . 27 ( 1930), 
p. 27. 

T) (poises) 

0.00623 
0.00510 

SURFACE TENSION (ALCOHOL-AIR INTERFACE) 

Temperature (°C) Y (dynea/cm) 

0 
20 
30 
50 
70 

100 
150 
200 
235 

24.49 
22.61 
21.75 
20.14 
18.51 
15.67 
10.42 
4.41 
0.34 

Ref. International Critical Table», 
Vol.4 ( 1927), p. 448. 
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METHANOL (Cont*d) 



CHITICAL DATA 

te = 240. 0°C 

Pc = 78.67 atm 

df = 0.2722 gm/ml 

Hef. Young, Dublin Proc., Vol.12 
(1910), p.374. 

EQUATION OP STATE 

P(V- V,) = rtIi 

Ähere f 

P = pressure, atm 

Pe = critical pressure, atm 

T= absolute temperature, °K 

» = molecular volume of gas, liters 

= molecular volume of liquid, liters 

fl = gas constant, 0.08206 

Temperature range, 0-190°C 

Pressure range up to 80-90 percent ofabsolute critical pressure 

Heported accuracy of at least 7 percent 

Ref. Herr, Z. Elektrochem, Vol.30 
(1924), p.604. 

COMPRESSIBILITY 

Where 

volume of a liquid under pressure of 

at t*^, and Vj = volume at pressure P3 and 

at same temperature 

Pressure range (atm) Bf X 10* 

1-500 79 
500-1000 58 

1000-1500 47 
1500-2000 40 
2500-3000 29 

Ref. Amagat, Ann. chim. etphys. (5), 
Vol.ll (1877), p.520. 
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METHANOL (Cont'd) 
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HEAT CAPACITY OF LIQUID AND SOLID 

Solid 

Temp (°K) 

18.80 
21.55 
24. 43 
27.25 
30.72 
34. 33 
37.64 
40.87 
43.93 
48.07 
56.03 
59.53 
63.29 
69.95 
73.95 
77.61 
81.48 
85.52 
89.29 
93.18 

Liquid 

Temp (°K) 

181.09 
185.10 
189.06 
192.97 
196.77 
210.34 
221.69 

Cp deg) Temp (°K) C ( ca 1/mo 1 e deg) 

97.22 10 23 
1- 512 111.14 11.23 
^959 114.82 11.48 
2.292 117.97 11.64 
2- «29 118.79 11.64 
3- 437 121.44 11.75 
3- 962 125.37 12.18 
4- 427 129.38 12.28 
4.840 133.71 12.64 
5.404 147.86 12.97 
6-425 152.29 13.69 
6- 845 153.98 14.12 
7- 252 157.08 92.5 
8- 001 157.46 283.4 
8-392 159.58 17.92 
8- 735 163.94 11.36 
9- 001 164.14 11.29 
9-295 166.23 li.63 
9-693 167.65 11.68 
9.9 39 

(cal/mole deg) Temp ( °K) 

16.77 
16.67 
16.77 
16. 79 
16.78 
16.97 
17.08 

235.84 
256.34 
267.01 
27 3. 58 
277.81 
285.15 
292.01 

C (cal/mole deg) 

17.41 
17.70 
18.13 
18. 30 
18.46 
18.70 
19.11 

Ref. Kelley, J. Am. Chem. Soc., 
Vo 1.5 1 ( 19 29 ), p. 180. 



METHANOL (Cont'd) 

FREE ENERGY OF I-ORMAIION 

Vapor 

Temperature (°K) 

298 
300 
400 
500 
600 
700 
800 
900 

1000 

/^°(cal/mole) 

-39,060 
-39,000 
“35,800 
-32,160 
-28,560 
-24,840 
-21,080 
-17,230 
-13,380 

f• Smith, Chemical Eng. Progress, 
Vol . 44 ( 1 9 4 8 ), p. 521. 

FREE-ENERGY FUNCTION 

HEAT-CONTENT FUNCTION 

ENTROPY 

Vapor 

} No inf ormation 

Temperature (°K) 

298 
300 
400 
500 
600 
700 
800 
900 

1000 

St°(cal/mole deg) 

56.7 
56.7 
60.0 
63.1 
66.0 
68.6 
71.0 
73.3 
75.5 

Ref. Smith, Chemical Eng. Progress, 
Vol.44 (1948), p.521. 

Liquid 

i«s * 31.0 cal/mole deg 

P«rha, Kelley, and Huffman, J. 
Soc.,Vol.51 ( 1929), Am. Chem. 

p.1969. 
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METHYLAMINE 

WM 
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METHYLAMINE (Cool'd) 

DENSITY {Con fd) 

Liquid 

Density (gm/al) 

0.77787 
0.76903 
0.75850 
0.74931 
0.73719 
0.72884 
0.71124 
0.70273 
0.6992 
0.699 

Ref. Felaing and Thomas. Ind. Eng. 
Chem., Vol.21 (1929), p.1269. 

Solid 

d * 0.823 t 0.005 gm/ml at -92.5-C 

Ref. Mehl, Beihefte, Z. ge«. Kalte- 
Ind. (1), Vol.3. (1933), p.5. 

Temperature ( *€) 

-82.58 
-74.19 
-64.25 
-55.52 
-44.31 
-36.3, 
-20.94 
-13.60 
-11.00 
-10.80 

VAPOR PRESSURE 

Liquid 

Solid 

Temperature (°K) 

190.01 
198.90 
206.93 
214.27 
221.98 
228.48 
236.46 
244.40 
249.54 
255.60 
260.60 
264.79 
266.88 

Pressure (»■> Hg) 

4.06 
9.59 

19.19 
34.75 
60.67 
94.29 

155.86 
247.20 
326.65 
446.09 
569.33 
693.03 
761.55 

Ref. Aston, Siller, and Mesaerly, J, 
Am. Chem. Soc., Vol. 59 ( 1937), 
p. 1743. 

No information 
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METHYLAMINE (Cont'd) 

COEFFICIENT OF THERMAL CONDUCTIVITY 

Gat 

3.823 X 10"* cal/cm see deg at 6.5ÒC 

Ref. Hofker, Jahresber. Progymn. 
Wattenscheid, 1893. 

Liquid No information 

DIPOLE MOMENT 

fl = 0.99 debye 

Ref. Ghosh and Chatterjee, Phys 
Rev., Vol.37 (1931), p.427. 

HEAT OF FUSION 

AW f — 1465.8 i 2.0 cal/mole 

Ref. Aston, Siller, and Messerly, 
J. A«. Chem. Soc., Vol.59 
(1937), p.1743. 

HEAT OF VAPORIZATION 

AW, = 6169 ± 30 cal/mole at 263.76°K 

Ref. Aston, Siller, and Messerly, 
J. Am. Chest. So c. , Vol.59 
(1937) p.1743. 

HEAT OF FORMATION 

^Wa*s.i -7,100 cal/mole 

Ref. Anderson, Beyer, and Watson, 
Nat. Petroleust News, Vol.36 
(1944), p.476. 
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Hef. Kharasch, J. Research Nat. Bur. 
Standards, Vol.2 ( 1929), p.359. 

CRITICAL DATA 

te = 1 56. 9°C 

PC — 73.6 a tm 

Ref. Berthoud, J. chist. phys., Vol.15 
(1917), p.3. 

EQL'ATION OF STATE 

+ -jr) (L - n6) = nRT 

P = pressure, atm 

F = volume, liters/mole 

T = temp., °K 

R = gas constant, 0.08207 

n = number of moles 

a = 7.130 liters3 atm/mole3 

6 = 0.05992 liter/mole 

Ref. Lange, Handbook of Chemistry, 
sixth edition, 1946, p.14/2. 

COMPPESSIBII ITY No information 

HEAT CAPACITY OF CAS, C AND C 
P V 

Temperature ( °C) Cp (cal/mole deg) 

0 11.45 
25 12.71 
50 13.63 

Ref. Aston and Doty, J. Chem. Phys., 
Vol.8 (1940), p.743. 
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METHYLAMINE (Coni'd) 

BATIO OF SPECIFIC HEATS 

= 1.202 ml 25°C 

Ref. Felsing and Jessen, J. Am. 
Chem. Soc. , Vol . 55 ( 19 33), 
p.4418. 

HEAT CAPACITY OF LIQUID and SOLID 

Liquid 

Temperature (°K) 

186.61 
200.90 
212.47 
224.28 
233.92 
252.48 

Cp (cal/mole deg) 

23.68 
23.86 
24.07 
24.08 
24.32 
24.18 

Other intermediate valuea were reported. 

Ref. Aaton, Siller, and Messerly, J. 
Am. Chem. Soc., Vo 1.59 ( 1937), 
p.1743. 

Solid 

Temperature (°K) 

14.76 
49.05 

101.83 
149.56 
174.76 

C^(cai'/mole deg) 

O. 435 
S. 199 

1C . 80 
12.78 
14.61 

Other intermediate values were reported. 

Ref. Aston, Siller, and Messerly, J. 
Am. Chem. Soc., Vol. 59 (1937). 
p.1743. 
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FREE ENERGY OF FORMATION 

FREE-ENERGY FUNCTION 

HEAT-CONTENT FUNCTION 

ENTROPY 

Gas 

^a#l. i = 57.73 cal/mole deg 

Ref. Aston, Siller, and Messerly, J. 
Am. Cheu. Soc., Vol.59 (1937), 
p. 1743. 

METHYL NITRATE 

MOLECULAR FORMULA 

CHj NOj 

MOLECULAR WEIGHT 

77.04 

Ref. International Atomic Height», 
1947. 

MELTING POINT 

Melting pointExplodes 

Boiling point = 66.5°C 

Ref. Thompson and Purkis, Trans. 
Faraday Soc., Vol. 32 ( 1936), 
p.674. 

BOILING POINT 



METHYL NITRATE (Coat'd) 

DENSITY 

Vapor 

Liquid 

No inf ormalion 

Temperature (°C) 

5 
10 
15 
20 
25 

Density (gm/ml) 

1.2322 
1. 2241 
1.2167 
1.2096 
1.2032 

Ref. Perkin, J. Chem. Soc., Vol.55 
(1889), p.682. 

Sol id No information 

VAPOR PRESSURE (LIQUID, SOLID) 
TRIPLE POINT 

VISCOSITY (VAPOR, LIQUID) 
SURFACE TENSION 

COEFFICIENT OF THERMAL EXPANSION 

COEFFICIENT OF THERMAL CONDUCTIVITY (VAPOR,LIQUID) 

DIPOLE MOMENT 

'No information 

= 2.85 debye, at 20°C (measured in benzene) 

Ref. Cowley and Partington, J. Ch 
Soc., 1933, p. 1252. 

HEAT OF FUSION 

HEAT OF VAPORIZATION 

No information 

= 7,800 ca 1/mole 

Ref. Thompaon and Purkia, Trans. 
Faraday Soc., Vol.32 ( 1936), 
p.674. 

190 



HEAT OP FORMATION 

HEAT OF COMBUSTION 

CRITICAL DATA 

EQUATION OF STATE 

COMPRESSIBILITY 

HEAT CAPACITY OF VAPOR 

RATIO OF SPECIFIC HEATS 

HEAT CAPACITY OF LIQUID AND SOLID 

FREE ENERGY OF FORMATION 

FREE-ENERGY FUNCTION 

HEAT-CONTENT FUNCTION 

ENTROPY 

MONOETHYLAN1LINE 

MOLECULAR FORMULA 

MOLECULAR WEIGHT 

121.18 

Ref. International Atomic Heights, 
1 947. 

MELTING POINT 

Melt in* point = -63.5°C 

Ref. bull. soc. chim. Belg., Vol.27 
(1913), p.234. 

BOILING POINT 

Boiling point = 204.72°C 

Ref. Nelson and Wales, J. Am. Chem. 
Soc., Vol.47 (1925), p.867. 
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MONOETKYLANILINE (Cent*d» 

No information 

■‘I! 

= 0.9625 

= 0.9727 

= 0.9643 

= 0.9583 

Ref. Beilstein, Handbook of Organic 
Chemistry (Berlin), Vol.12 
(1929), p.159. 

No information 

VAPOR PRESSURE 

I-g.wP (°C) Preaa. (mm Hg) Temp (°C) Press, (mm Hg) 

2.4 
4.0 
6.1 

10.3 
16.9 
24.2 
32.0 
38.5 
46.5 
60.2 
74.6 
91.9 
92.5 

126.7 
141.6 
167.5 

156.34 
159.26 
162.66 
169.97 
172.67 
182.41 
184.08 
189.06 
190.3 
194.6 
197.0 
200.69 
200.90 
203.85 
205.20 
206.70 

194.0 
215.2 
235.7 
295.8 
319.9 
424.3 
439.8 
509.0 
521.9 
586.1 
624.0 
685.5 
688.8 
745.7 
769.3 
795.8 

Ref. Nelson and Wales, J. Am. Chem. 
Soc., Vol.47 (1925), p.867. 

Solid No information 
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TRIPLE POINT No infom.tion 

VISCOSITY 

^aPor No information 

Liquid 

at 25°C * 2.32 centistokes 

Re f. Noll and Bolz, Pap ie r-Fab r ,t 
Vol. 33 (Tech. Teil),1935, p. 193 ! 

SURFACE TENSION 

COEFFICIENT OF THERMAL EXPANSION 

COEFFICIENT OF THERMAL CONDUCTIVITY ( VAPOR. LI01HD|)no .„form.t. 
DIPOLE MOMENT 

HEAT OF FUSION 

HEAT OF VAPORIZATION 

— 94.0 cal/gm, or 11.38 kcal/mole at 204.72°C 

Above value calculated from equation: 

A«v = 13.248 -.00397, where 7 = °K 

Ref. Nelson and Wales, J. Am. Chtm. 
Soc., Vol.47 (1925), p.867. 

HEAT OF FORMATION No information 

HEAT OF COMBUSTION 

— —1126 88 kcal /mole, at constant pressure 

Ref. Heilstem, Handbook of Organic 
Chemi s try ( Be r lin ), Vol . 12 
( 1 92 9), p. 15 9. 

193 



CRITICAL DATA 

t = 425.4°C 

Above value questionable as to accuracy 

Ref. Hadice, These de doctorat, 
Geneve 1899; cit. Arch, sei.' 
phys., Vol.13 (1902), p.40. 

EQUATION 01 STATE 

COMPRESS 1 ill LIT Y 

No information 

45.89 X 10‘‘ 

Ref. Bicha rds and Ma thews , Z.physik 
ch»m., Vol.61 (1908), p.452. 

HEAT CAPACITY OF VAPOR 

RATIO OF SPECIFIC HEATS 

HEAT CAPACITY OF LIQUID AND SOLID 

FREE ENERGY OF FORMATION 

FREE-ENERGY FUNCTION 

HEAT-CONTENT FUNCTION 

ENTROPY 

No information 

NIIROETHANE 

MOLECULAR FOHMl LA 

c3h, NO, 

MOLECULAR WEIGHT 

75.07 

Ref. International Atomic Weights 
1947. 
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MELTING POINT 

Melting point = -90°C 

Hef. Gabriel, Cliem. Jnd., Vol.45 
(193V), p.664. 

BOILING POINT 

DENSITY 

Vapor 

Liquid 

Solid 

VAPOR PHESSURE 

Liquid 

where 

Solid 

Boiling point = 114.9°C 

Ref. Buhmann and Fuchs, Z. phy $ i k 
Chem., Vo 1 . 18 ( 1895) . p.49... 

No in format ion 

d - 1.03819 gm/cc at 25°C 

Ref. Boyd and Copeland, J. 4». Chf*. 
Sic., Vo 1.b4 ( 1942 ), p. 2540. 

No in forma tion 

log P = j 4- B log T + C 

P — mm Hg 

/ = °K 

4 = -3249.5 

ß = -8.3188 

C - 32.80 3 

equation valid in range 0-l60°C 

Ref. Hodge, Ind. Eng. Chem., Vo 1. 32 
( 1940), p. 748. 

No in forma tion 



NITROETHANE (Cent’d) 
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Liquid 

HEAT OF FUSION 

HEAT OF VAPORIZATION 

H = 3.58 debye 

Ref. Wiswall and Smyth, J. Chem. 
Phys., Vo 1 . 9 ( 1941) , p. 358. 

No information 

A= 9,075 cal/mole at 0°C 

Ref. Goodeve, Trans. Faraday Soc., 
Vol. 30 ( 1934), p. 501. 

HEAT OF FORMATION No information 

HEAT OF COMBUSTION 

AH* 322.2 kcal/mole at 20°C and constant pressure 

Ref. kha rasch, J. Research Sat. Bur. 
Standai ds , Vol.2 ( 19 29 ), p. 359. 

CRITICAL DATA 

*c = 388.7°C 

Ref. Bovd 
Soc., 

EQUATION OF STATE i 

COMPRESSIBILITY 

HEAT CAPACITY OF VAPOR 

RATIO OF SPECIFIC HEATS 

HEAT CAPACITY OF LIQUID AND SOLID 

FREE ENERGY OF FORMATION 

FREE-ENERGY FUNCTION 

and Copeland, J. 4*. Chem. 
Vo 1 . 64 ( 1942 ) , p. 25 40. 

No in forma tion 

HEAT-CONTENT FUNCTION 

ENTROPY 
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NITROMETHANE 
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NITROMETHANE (Contd) 

COEFFICIENT OF THERMAL EXPANSION 

1 dV 
a »-- 

Vo *' 

a = 0.00119o»er range 0-30cC 

Hef. Timmermans, et al., J. chim. 
_phy*., Vol.29 ( 1932), p.529. 

COEFFICIENT OF THERMAL CONDUCTIVITY 

^aPor No information 

Liquid 

Temperature ( L) h (cal/cm sec deg) 

30 515 X 10‘6 
AO 495 X 10"6 

Hef. Smith, Trans. Am. Soc. Mrch. 
Engrs., Vol .58 (1936), p.719. 

DIPOLE MOMENT 

U se 3. 50 debye 

Ref. Wiswall and Smyth, J. Chem. 
Phys., Vol.9 (1940), p.358. 

HEAT Of FUSION 

AH. » 2,319 ± 3 cal/mole 

Ref. Jones and Glauque, J. Aa. Chem. 
Soc. , Vol.69 (1947), p.983. 

HEAT Of VAPORIZATION 

AH. = 134.94 ± 0.35 cal/gm at 99.9°C 

Ref. Mathews, Ramsdell and Thompson, 
J. Am. Chem. Soc., Vo1.48 (1926), 
p.562. 

AH. —• 9,147 cal/mole at 25°C and 760 mm Hg 

Ref. Jones and Glauque, J. Am. Chem. 
Soc.., Vol.69 (1947), p.983. 



heat of formation 

A//®,, (Gas ) =-18.6 kcal/no le 

A//J9J (Liquid) = —27.2 kca l/mole**1’ <4> 

-27.6 kcal/mole«*»'<4> 

Refs.(l) Bichowsky and Rossini, 
Thermochemis try of Chemical 
Substances, 1936, p.51. 

(2) Swie t os laws k i, Z. phy s.Che m., 
Vol.72 (1910), p.49. 

(3) Berthelot and Matignon, Ann. 
c h i m.. et phys. (6), Vol.28 
(1893), p.565. 

(4) Bichowsky and Rossini, 
Thermochemi s t ry of Chemical 
Substances, 1936, p.248. 

HEAT 01 COMBUSTION 

CRITICAL DATA 

AW. = -169.4 kcal/mole at 20°C 

Ref. Kharasch, J. He search Nat. Bur. 
Standards, Vol.2 (1929),p.359. 

te = 349.6°C 

Ref. Boyd and Copeland, J. Am. them. 
Soc., Vol.64 (1942), p.2542. 

EQUATION OF STATE No information 

COMPRESSIBILITY 

Temperature (°C) Pressure limits (atm) 8 X 10~* 

18.36 0-8 69 4 
24.85 0-8 71.6 

Ref. Hebeisen, Ann. Phys. (4) Vol.77 

(1925), p.216. 
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NITROMETHANE (Cont’d) 
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n-OCT AINE 
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•-OCTANE (Cont’d) 

DENSITY 

Liquid and Vapor (in Equilibrium) 

Tempera f ur r (°C) 

0 
20 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
2 50 
260 
270 
280 
290 
296.2 

Ref 

Density (gm/ml) 
Liquid Vapor 

0.71848 
0.7022 0.0001 
0.6860 0.0002 
0.6778 0.0003 
0.6694 0.0004 
0.6611 0.0006 
0.6525 0.0009 
0.6438 0.0013 
0.6351 0.0017 
0.6260 0.0023 
0.6168 0.003247 
0.6071 0.004219 
0.5973 0.005405 
0.5875 0.006863 
0.5772 0.008591 
0.5667 0.01071 
0.5556 0.01316 
0.5441 0.01613 
0.5317 0.01965 
0.5189 0.02364 
0.5053 0.02874 
0.4901 0.03484 
0.473? 0.04237 
0.4554 0.05118 
0.4364 0.06223 
0.4123 0.07716 
0.3818 0.09833 
0.3365 0.1346 
0.2327 0.2327 (Criti,; 

Young, Dublin Proc., 
(1910), p.374. 

Solid No information 

>1) 

Vol. 12 
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n -OCTAN F; (Cont'd) 



COEFFIClENl OK THERMAL EXPANSION 

F, = Foil + at) 

a = 0. 116 X 10-2, at 0°-30°C 

Ref. Timmermans and Martin, J. chir*. 
phys., Vol.25 ( 928), p.411. 

COEFFICIENT OK THERMAL CONDI CT IVITY 

'aPor No informât i on 
Liqu i d 

Temperature (°C) h (cal/cm sec deg) 

30 0.000342 
60 0.000333 

1°0 0.000309 

Ref Smith, Trans. Am. Soc. Mech. 
Engrs., Vol.58 ( 1936), p.719. 

DIPOLE MOMENT 

ft = 0 dehye, at -50°C to boiling point 

Ref. Dornte and Smyth, J. Am. Chem 
Soc., Voi.52 (1930),.p.3546. 

HEAT OK MS ION 

AHj - 4.931 kcal/mole, at —56.798°C 

Ref. American Petroleum Institute, 
Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
li, t ion of Data on the Properties 
of Hydrocarbons, 1945, Table 3*. 

HEAT OK VAPORIZATION 

At 25°C: 

Ay,v ~ 9.915 kcal/mole ( satu ra t ion pressure) 

Ref. American Petroleum Institute, 
Re earch Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lation of Data o'' the Properties 
of Hydrocarbons, 1945, Table 3m. 
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■-OCTANE (Coat'd) 
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hfat of combi ST Ion 

Stute 
of 

Octane 

Vapor 
Liquid 

AH , at 20°C and constant pressure to form: 

Hj0 (/) + COj(g) 
(kcal/mole) 

-1317.45 
1307.53 

Hj 0 (g) + COj ( g) 
(kca i/mole ) 

-1222.77 
-1212.85 

Ref. American Petroleum Institute, 
Research Project No.44, Col¬ 
lection, Analytis, and Calcu¬ 
lation of Data on the Properties 
of Hydrocarbons, 1945, Table 3w. 

CRITICAL DATA 

*e 

Pc 

296.2°C 

18,730 mm Hg 

0.2327 gm/ml 

Ref. Young, Dublin Proc 
(1910), p. 37 4. 

Vol.12 

EOLATION OF STATE 

(p + -^)( F - n6) = nHT 

where 

P 

V 

T 

H 

n 

a 

6 

pressure, atm 

volume, liters/mole 

temperature, °K 

gas constant 0.08207 liter atm/mole deg 

number of moles 

37.32 liter3 atm/mole3 

0.2368 liter/mole 

Ref. Young, Dublin Proc, 
(1910), p.374. 

Vol . 12 
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■ -OCTANE ( Con t'd ) 
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■'OCTANE (Cont'd) 
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H EAT-CONTENT U NCTION 

Temperature (°K) (H* - Q/f (caj/mole deK) 

0 
2Q8.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

ENTROPY 

8C (graphite) + 

Tempe ratu re (°K) 

0 
298.16 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 

0 
29.30 
29. 41 
35. 25 
40.93 
46. 40 
51. 54 
56.26 
60. 61 
64. 66 
68. 40 
71.87 
75.09 
78.08 
80.82 

Ref. American Petroleum Institute, 
Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lation of Data on the Properties 
of Hydrocarbons, 1945. Table 3n. 

9H3(gas) = C*H|g ( gas) 

(cal/mole deg) 

0 
110.82 
111.11 
126. 18 
140.35 
153.77 
166.46 
178.40 
189.67 
200. 35 
210.45 
220.03 
229.12 
237.75 
245.88 

Ref. American Petroleum Institute, 
Research Project No.44, Col¬ 
lection, Analysis, and Calcu¬ 
lation of Data on the Properties 
o] Hydro, grbons, 1945, Table 3t. 



PENTABORANE 

MOLECULAR FORMULA 

R,H, 

MOLECULAR HEIGHT 

63. 17 

Ref. International Atoaic Heightt, 
1947. 

MELTING POINT 

Meltin* point =—46.6°C 

Ref. Stock and Siecke, Ber., Vol.57 
(1924), p.562. 

ROILING POINT 

Roiling point = 48. °C 

Ref. Sch lea inger and Rur g, C/ie ■. Rev., 
Vol.31 (1942). p.l. 

DENSITY 

Vapor 

^ = 2.88 n»g/cc at 0 C and 760 mm pressure 

Ref. Stock and Kuss, Ber., Vol.56B 
(1923), p.789. 

Liquid 

d = 0.61 gm/cc at 0°C 

Ref. Stock and Kuss, Ber., Vol.56B 
(1923), p.789. 
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VAPOH PRESSURE 

Pressure (mm H*) 

4.8 
7.4 

12. 
15. 1 
21.1 
28.5 
37.8 
49.0 
65. 
84. 

111. 
131. 

Ref. Stock and Kuss, Ber., Vol.56B 
(1923), p.789. 

TRIPLE POINT 

VISCOSITY 

SURFACE TENSION 

COEFFICIENT OF THERMAL EXPANSION 

COEFFICIENT OF THERMAL CONDl'CTIVITY 

DIPOLE MOMENT 

HEAT OF FUSION 

HEAT OF VAPORIZATION 

HEAT OF FORMATION 

HEAT OF COMBUSTION 

CRITICAL DATA 

EQUATION OF STATE 

COMPRESSIBILITY 

HEAT CAPACITY OF GAS, Cp OR C, 

RATIO OF SPECIFIC HEATS 

HEAT CAPACITY OF LIQUID AND SOLID 

FREE ENERGY OF FORMATION 

FREE-ENERGY FUNCTION 

HEAT-CONTENT FUNCTION 

ENTROPY 

No information 

Tempo r a t u re <°C) 

-41.3 
-35.6 
-28.9 
-25.1 
-20.0 
-14.9 
-9.9 
-5.0 

0.0 
+ 6.0 
11.2 
15.1 
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SODIUM 

MOLECLLAH FORMULA 

Na (j ); Na and Na2(g) 

MOLECULAR WEIGHT 

22.997 

He f. International .4to*ir Heights, 
1947. 

MELTING POINT 

Melting point = 97.7°C 

Ref. Edmondson and Egerton, I'roc. 
Hoy. Soc. (London), Vol.A113 
(1927), p.520. 

BOILING POINT 

Boiling point = 899°C at 760 mm Hg 

Ref. Gordon, J. Chem. Phys., Vol.4 
(1936). p.100. 

DENSITY 

Vapor 

Liquid 

No information 

Temperature (°C) 

Melting point 

Boiling point 

Density (gm/ml ) 

0.9287 

0.7414 

Bof• Gmelin, Handbuch der Anorga¬ 
nische Chemie, eighth edition , 
Vol.21, p.70. 

216 



217 



SODIUM (Cont'd) 

VISCOSITY (Confd) 

Liquid 

Temperatur** ( ’C ) 

98.0 
99.6 

102.4 
120.4 
154.5 
155.0 
159. 1 
173.7 
183.4 
206.7 
218.0 
289.0 
355.0 

T) ( po i se s ) 

0.007264 
0.007142 
0.006856 
0.006170 
0.005314 
0.005322 
0.005225 
0.004942 
0.004760 
0.004431 
0.004239 
0.003506 
0.003015 

Ref. Chionp, Proc. Roy. Soc. (London), 
V0I.AI57 ( 1936), p.264. 

SURFACE TENSION 

Temperature (°C) Gas 

Melting point 
100 
250 

CO, 
High vac. 
High vac. 

Method Y (dynea/cm) Re f. 

Drop weight 
Drop shape 
Mod. flat drop 

293.6 
222. 
211. 

(1) 

(2) 

(2) 

Re f s. ( 1 ) Gme 1 in, Handbuch der Anorga- 
n i t c he Che m te , eighth 
edition, Vol.21, p.71. 

(2) Poindexter, P hys. Rev . , 
Vol.27 (1926), p.820. 

COEFFICIENT OF THERMAL EXPANSION 

Linear 

Temperature (°K) % Expansion* 

80 
90 

100 
‘Based «1 length at 27 3CK. 

-1.155 
-1. 114 
-1.071 
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Linear ( Cont'J) 

Temperature ( CK ) 

110 
120 
no 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 

‘Based on length 

% F'xpansxon* 

-1.022 
-0.970 
-0.917 
-0.860 
-0. 801 
-0.742 
-0.682 
—0.621 
-0.557 
-0.493 
-0.428 
-0. 361 
-0.294 
-0.226 
-0. 158 
-0.090 
-0.022 
+ 0.047 
+ 0. 116 

273°k. 

Hef. Siegel and Quimby, Phys. Hev 
Vol.54 (1938), p.76. 

COEFFICIENT OF THERMAL CONDUCTIVITY 

''aPor No information 

Liquid 

= 0. 860[ 1 - 0.338 X lO'Mt - 100) 

- 2.6 X 10_‘(t - 100)J] 

where 

- thermal conductivity at f °C watts/cm deg 
from 100°C to 210°C 

Ref. Ha 11, Phys. Rev., Vol.53 ( 1938), 
p. 1004. 
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SODIUM (Con t'd) 
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HEAT OF COMBUSTION No information 

CRITICAL DATA 

te = 2000oC 

Pc = 343 atm 

Ref. Gmelin, hcndbuch der Anorga¬ 
nische Chemie, eighth edition, 
Vol.21, p.71. 

EOLATION OF STATE No information 

COMPRESSIBILITY 

Pressure 

(kg/rm2) 

10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
90,000 

100,000 

Compressibi1ity 

(AF/V0 at 2 3UC) 

0.117 
0. 182 
0.232 
0.273 
0.310 
0.343 
0.372 
0.397 
0.419 
0.440 

Ref. Bridgman, Phys. Hev., Vol.60 
(1941), p.351. 

Press . (kg/cm3) 

1,000 
2,000 
3,000 
6,000 
9,000 

12,000 

AV/V0 at 30°C 

0.0153 
0.0299 
0.0437 
0.0819 
0.1159 
0.1465 

A V / Vp at 75°C 

0.0166 
0.0321 
0.0466 
0.0856 
0.1106 
0.1528 

Ref. Gmelin, Handbuch der Anorga¬ 
nische Chemie, eighth edition, 
Vol.21, p.71. 
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SODIUM (Cont’d) 
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TETRAN HANE 

MOLECULAR FORMULA C(NO 3)4 
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TETRAN ITROMETHANE (Cont’d) 

VAPOR PRESSIIRE 

Liquid 

Temperature (°C) 

40 
50 
60 
70 
80 
90 

100 
110 
120 

Solid 

Pressure (mm Hp; ) 

22.6 
44.2 
70.6 

109.0 
164.0 
239. 
339. 
470. 
640. 

Internat lona l Critical Tables, 
Vol.3 (1928), p.215. 

Ref. 

No informalion 

TRIPLE POINT 

VISCOSITY (VAPOR, LIQUID) 

SURFACE TENSION 

Temperature (°C) y (dynes/cm) 

i No in forma lion 

20 
25 
30 
35 
50 

30.47 
29.44 
28.98 
28.74 
26. 45 

Ref. Annual Tables of Constants and 
Numerical Data, Vol.11 (7 ) , 
1937, p.3. 

COEFFICIENT OF THERMA! EXPANSION 

COEFFICIENT OF THERMAL CONDUCTIVITY ( VAPOR , LIQU ID)iN° inforn,atlon 

DIPOLE MOMENT 

H = 0.19 debye at 25°C, in carbon tetrachloride 

0.48 debye at 25 C, in benzene 

Ref. Sidgwick, Trans. Faraday Soc., 
Vol.30 (Part II), 1934, p.904. 
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HEAT OK FUSION 

HEAT OF VAPORIZATION No inf orina t i on 

HEAT OF FORMATION 

= “ft. 9 kca 1/mole 

Ref. Roth and Isecke, Her., Vol.77R 
(1934), p.537. 

HEAT OF COMBUSTION 

= —102.9 kcal/mole 

Ref. Roth and Isecke, Her., Vol.77B 
(1934), p.537. 

CRITICAI. DATA \ 

EQUATION OF STATE \ 

COMPRESSIBILITY | 

HEAT CAPACITY OF VAPOR 1 

RATIO OF SPECIFIC HEATS 

HEAT CAPACITY OF LIQUID AND SOLID 

FREE ENERGY OF FORMATION 

FREE-ENERGY FUNCTION 

HEAT-CONTENT FUNCTION 

ENTROPY / 

No information 

TRIBORINETRIAMINF: (BORAZOLE) 

MOLECULAR FORMULA B3NjH6 

MOLECULAR »EIGHT 

80.53 

Ref. International Atomic »eights, 
(1947). 
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TRIBORINF.TRIAMINE (BORAZOLE) ( Con t ’ d ) 

Tg,"P (°C) g"1/1"1 Temp ( ®C) g m/ml 

“36.0 0.8966 
-32.0 0.8917 
-26.2 0.8873 
-20.7 0.8807 
-16.0 0.8762 

Ref. 

Solid 

d * 1.00 gm/ml 

Ref. 

-11.0 0.8722 
-5.7 0.8671 
+0.5 0.8614 
5.0 0.8561 
9.7 0.8519 

»iberg and Boli, Ber., Vol.73 
(1940), p.209. 

at -65°C 

Stock and Pohland, Ber., Vol.59 
(1926), p.2215. 
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TRIBOAINETRIAMINE (BOHAZOLE) (Cont'd) 

HEAT OF VAPORIZATION 

^ ~ >.034 cal mo le, calculated from vapor pressure data 

Ref. *iberg and Bolz, ber., Vol.73 
(1940), p.209. 

HEAT OF FORMATION 

HEAT OF COMBUSTION 
\ No in forma 11on 

CRITICAL DATA 

~ 252 C calculated from surf ace-ene rgy data 

EQUATION OF STATE 

COMPRESSIBILITY } No information 

HEAT CAPACITY OF GAS AND LIQUID 

Temperature (°K) 

298. 1 
326 
350 
400 
500 
600 
700 
800 
900 

1000 

Cp (cal/mole deg) 

23.3 (Liquid) 
25.3 (Roiling Point) 
27.1 (Gas) 
30.4 
36.0 
40.5 
44.2 
47.2 
49.6 
51.8 

Above values calculated using following data of Crawford 
and Edaall, J. Chem. Phys., Vol.7 (1939), p.223: 

( I) = 51.0 E.U. 

•Sjja (1) = 53.4 E.U. 

[(F0 — E°)/r]J9B (1) = —62.5 cal/mole 

Ref. Bauer, Chem. Rev$., Vol.31 
(1942), p.43. 
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RATIO OF SPECIFIC HEATS 

HEAT CAPACITY OF SOLID 

FREE ENERGY OF FORMATION 
No in format ion 

FREE-ENERGY FUNCTION 

Tgmpgr.tUrf ( °K ) -U° - f°)/T (c.l/mole dep) 

298. 1 
326 
350 
400 
500 
600 
700 
800 
900 

1000 

60.4 (Liquid) 
61.5 ( Ro 111 n g Po int) 
62.6 
64. 8 
68.7 
72.6 
76.6 
80.2 
83.6 
87.0 

VVUeS ca^cu^aled from vapor-pressure data and 

í:!!rü53;r!u;Y/3?r"ford ,,,dEd"*u-j- 

“^19« if) = 51.0 
qo 
^326 (O = 53.4 

[(^ — O/TJ,,, ( l) = —62.5 ca 1/mol e 

Ref , Bauer. Che*. Revs., Vol.31 
(1942), p.43. 

HEAT-CONTENT FUNCTION No ¡„form.tion 

ENTROPY 

Above valu 

Tempe rature (°K) 

298.1 
326 
350 
400 
500 
600 
700 
800 
900 

1000 

es calculated 

•S0 (cal/mole deg) 

from ,.,. , , -vapor-pi es sure data and 
foUoaiing values of Crawford andEdsall, J. Che*. Phys., 
Vol.7 (1939), p.223, 7 ’ 
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ENTROPY (Confd) 

Sj%3 ( H = 51.0 
( n = 53.4 

[(r - Ee°)/T]JM (/) = -62.5 c.1/mole 

Ref. Bauer, Chem. Rets., Vol.31 
( 1942), p.4 3. 

TRIOXANE 
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DENSITY 

^aPor No information 

Liquid 

d - 1.17 gm/cc, at 65. °C 

Solid 

VAPOH PRESSURE 

Liquid Solid 

Temperatu re (°C) 

25 
37.5 
86 
87 
90 

114.5 
129 

Ref. talker and Carlisle, Chm. fcng. 
News, Vol.21 (1943), p.1250. 

No in formation 

Re ference 

(1) 

( 1) 

(2) 

(2) 

(2) 

( 1) 

( 1) 

Pressure (mm Hg) 

13 
31 

283 
296 
330 
759 

1214 

Refs.(l) Auerbach and Barschall, 
Studien über Formaldehyd- 
Die festen Polymeren des 
for ma Idehyds, pp.38-45. 

(2) C.E. Frank, duPont. 

TRIPLE POINT 

VISCOSITY OF VAPOR AND LIQUID 

SURFACE TENSION 

COEFFICIENT OF THERMAL EXPANSION 

COEFFICIENT OF THERMAL CONDUCTIVITY 

DIPOLE MOMENT 

p. = 2.18 debye, in benzene 

Ref. Maryott and Aeree, J. fíe search 
Nat. Bur. Standards, Vol.33 
( 1944), p.7 1. 

^ No information 
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TRIOXANE (Cont’d) 

HEAT OF FUSION No information 

HEAT OF VAPORIZATION 

A//^ ■= 3.2 kcal CHjO unit at the boiling point, calculated 
from its vapor pressure values 

Ref. talker and Carlisle, Chem. Eng. 
News, Vo 1 . 2 1 ( 1943 ), p.1250. 

HEAT OF FORMATION 

C( graphite) +H2(g) + ^02 ( g) = j(CH20)3 ( «) 

^a*i°K = 43. kcal/CHjO unit 

Calculated using Rossini's values of AW,,, of aater and 
carbon dioxide as 68.3 and 94.0 kcal/mole respectively. 

Ref. W.lker and Carlisle, Chem. Eng. 
News, Vol .2 1 ( 1943) , p.1 250. 

HEAT OF COMBUSTION 

A//c = 1J8.9 kcal/CH20 unit, at 23°C 

Ref. Walker and Carlisle, Chem. Eng. 
News, Vol.21 ( 1943), p.1250. 

CRITICAL DATA 

EQUATION OF STATE 

COMPRESSIBILITY 

HEAT CAPACITY OF VAPOR 

RATIO OF SPECIFIC HEATS 

HEAT CAPACITY OF LIQUID AND SOLID 

FREE ENERGY OF FORMATION 

FREE-ENERGY FUNCTION 

HEAT-CONTENT FUNCTION 

ENTROPY 
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The Tesas Company, 1943. P ¿'»carbont, fourth edition, Nea York: 

• (4) 

C-::.';. « ..« ..>. fondea: a.,,.. 0,,.„d 

SJÍÍÍ: ?Í3y,‘"'C*1 ... •/**«"»-.. »orlo Heinhold Pab.i.hia, Cerpe. 

• (7) . 

Inc., 1946. m,uibook °/ ,i*th edition, Sandusky, Ohio: Handbook Publishers. 

£:krVCoip.L„y, „'out edilion, N.. York: MrGr.-Hill 
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• (10) ... 

Coií™, ¡»«'r^"'“" ‘° ... '" “•«'• N- »"'k z.ff.n.M. p„bi¡.h.„. 

' "’ !ï;rki,c:E Í9¿i"d “• • '■‘"'z •/ «'«•■•« M„ ,„rll Pt.„tl ce - 

’ .. >• Vorb: 

ttidgon, N.F., AlmmiHmm m»é lt$ Alloy,, linden: Sir I.o.c Pit«,.n .nd Son., Ltd., 1933. 

... 

"W S™b;”'|MÍ,0,|’°'' *••'"* C**“**' London o.d GI..,o.: Bl.ok.o nnd 

•(10> 

• <1T) 

Dodg«. B.F., Carnicol En,i*"nnt Thermodynamic•. fiam York: McGr.-Hill Book Co«ip.ny, 

£’,\»:ly. “■•'»••••■•—o. c.„. 

"" ssÄr-t; í^f^¡;n.?£!r .. r“,r ... •* *~~ 

^‘S^nl cXíi.^“1, J " ' •' .* ... Lorh: 

TV. * r *1 r Colculotion of Free Knerjry from Spec t ro»copi c Dota ■ Maater'a 
■n...!., Unt varai ty of Cal,forma. Berkeley. Califorma, 1930 P 

Wl> L'^ord^iy^:“-’ Fr,t £",r«,', °f Som' O''««"“ Coapoaodr. Ne. York: Otame. 1 

• (SO) 

• (S3) 

• (S4) 

• (S B) 

]£ *•' At0mle mnJ Frtt Me. York: R.,nhold Publ,.h,r„r 

Pr1“«: Î933.' W,'4Írlrf*, 0/ Ä0r0" -rfSilicoo. Ithaca. Ne. York: Cornell Umvera.ty 

Walker, J.F., Formaldehyde, N.. York: Roinhold Publiahinp Corporation. 1944. 

Yo.t .„d Hu.aell. Sy^ematxc Inorganic Ch,mi,try. Ne. York: Prentice-Hall, Inc., I944 

•(sna) .,. 
"*°aer. Diaaertation, * Berlin, 1913 

AnnUat Ubltl °f Earner ica l Data. Par,.: Hermann and Company. 1939 

‘See explanation un page 23S. 
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• (37) 

0f The0re,leal C>,'",,fry- ***th ^rk: John 

ümelm, Handbuch der Anorganitche Chemii, eifrtith edition, Vol.21 

"s" •k" 

•(30) i. 

HouRen and i.t.on, Induitnal Chemical ca leu lat lent. mi 

• (31 ) ri » 

nei1* tein, Handbook of Organic Chemittry, Berlin: Juliu* Springer. 

3d 1 Hojendahl, Stmdiet of Dipole Voaent. 192ft. 

II. TECHNICAL PEHIODICALS 

Acetone 

' fRiiüw'of'pripIrt?*!)* and Carburantt‘ Me* (U)> Vo1-2 (19*3). pp.91-101, 187-93. 

^ (P^^rCon.;.‘ti)Henn*Ull'Rol,nd' W ’ J’ Chim- '*>••• Vo1 27 <1930). pp.401-42. 

3 ciîîîlîîü)' J" *nd F ' J- chim- V°1 • 25 (1928), pp.411-51. (Phya.c.l 

,4’ »right, Hoben, J. Phy,. Chem. , Vol.36 ( 1932). pp.2793-95. (Vapor Density) 

,B| Stull, Ind. Eng. Chem., Vol.39 (1947), pp.517-40. (Physical Const.nts) 

<#> T • Z- ph>,lk- Cktm- ' H- V°l-32 < 1936). pp.202-21. (Dens.ty, Hefractne 

n> Guttaian, J. Am. Chem. Soc., Vol.29 (1907), p.347. (Melting Point) 

# PnüHíé/línñtÍ? S'A'' J‘ Am' Ck*m‘ SOC•, Vo1 48 (1926,• PP• 2885-93. (Vapor 

( 0 ) 

Makovetaki i, A.E..J. Run. Phyt. Chem. Soc., Vol. 40 ( 1908) , pp. 216-27. (Vapor Pressure) 

E»ert, M., Bull. ,oc. chim. Belg., Vol.45 (1936), pp.493-515. (Vapor Pressure) 

*S«e esplanation on page 235. 
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J E.*., J. Chrm. Soc., 1939, pp. 1 135-37. (Vapor Prea.ure) 

^íU¿^;)¾o^Prî¡"^;)M*^,•, Bull‘ SOe’ Chlm’ Homania' VoI-20A (1938). pp.89-113. 

Lit * »no*, N.U., Zavod.kaya Lab., Vol.9 (1940), pp.583-87. (Vapor Preaaure) 

Telan*. M.S., J. Pbyi. Cbcm., Vol.49 (1945), pp.579-82. (Viacoaity) 

<,#> ¡bid.. Vol.50 (1946), pp.373-86. 

<1T' Denaity)^' E’M’* Ur*‘ ‘ J’ a'** 'SoC'* V®1125 <,92*í. PP-726-31. (Viacoaity, 

"" »‘iss“'«: ?î“cr^;rrd ... Vol.3 (1927), 

Titani, To ah no, Bull. Cftea. 5oc. Japan, Vol.8 (1933), pp.255-76. (Vapor Viacoaity) 

^01 W“;*'' COa"' rtnä^, Vo1-207 (1938)' PP’ 1603-5. (Vi.co.ity, A.aod.tion, Vapor 

^11 N,M«n. A.H., Phil. dag. , Vol.32 (1941). pp.441-56. (Viacoarty) 

,a,) Licht and Stechert, J. Phy. Cham. , Vol.48 (1944). pp.23-47. (Viacoaity) 

,>3' Hildebrand, J.H., Phy. Be., Vol.34 (1929), pp.649-51. (G>^re.a»b»lity) 

,,4) Hutchln*OB. E., Tran,. Faraday Soc., Vol.41 (1945). pp.87-90. (IWaal Conductivity) 

e> Conductivity)*' ' **' Ae*ä’ Art$ Scl > v®l-59No.7 (1923). pp.141-69. (Thermal 

(a#' Davi., D.S. lad. Cag. Cham.. Vol.33 (1941). pp.675-78. (Thermal Conductivity) 

Zahn, C.T. , Phyih. Z., Vol.33 (1932), pp.686-87. (Electric Moment) 

<”) Hobb,> J* Chem. Pbyt., Vol.7 (1939), p.849-50. (Dipole Moment) 

<aa) Cole, R.H., J. Cb,*. Phy,., Vol.9 (1941), pp.251-57. (Dielectric Conatant ) 

* Meyeratem, »., and Morfan, J.D., Phi I. Mag., Vol.35 (1944), pp.335-42. (Surface Tension) 

<a,) Addiaon, C.C., J. Ch,m. Soc., 1943, pp.535-41. (Surface Tenaion) 

Teül!^) S L*' *l1<1 "••hburn' E-R-' Jm PHr'- Vol.32 (1928). pp.321-53. (Surface 

<,9) (sütíüÍ^TiñÜÍón?*“ ‘ *nd Uk' Bul1' t0e’ eklm’ l*1*'’ Vol-*° (1931). PP-177-94. 

•See explanation nn pa*e 235. 
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<ï4’ Philip, N.M., Proc. India. Acad. Sei., Vol. <>A ( 1939), pp.109-20. (Co»pre„ibi litv) 

.... 

<ía> vllué.'?'' *nd N<uk,rck• E-* Z- Chem., Vol.104 (1923), pp.433-50. (Critic.l 

.v.i.3, ,,,,3). 

( 99 ) 

M-the... J.H., J. Am. Chem. Soc.. Vol.48 (1926), pp.562-?6. (He.t of V.porii.tion) 

ÎSi« S;L;;p£í¡í:;o!!;' "d ,eh""> *■ »»si. pm-h 

J-c-"- v.i.« d»«). „.îio-u. 

(4*’ H.r»., H., Z. phyuk. Chem., B, Vol.46 (1940), pp.82-104. (He.t of V.pont.tioo) 

Colb'iuon)’ *nd HUnt* H" J’ PH,t- CK,m’> Vo1-45 (1941)- PP-1346-59. (He.t of 

^ of"côãbu.tüõn)' J' RtttarcK Bur‘ Standard». Vol.2 (1929). pp.359-430. (He.t 

'44> or£o:bí.U¿„rd Ben<dÍCt* F-G-* 4a* J- ^ytol.. Vol.28 (1911), pp.301-7. (He.t 

Íí'íd"!-,«.;,“, ». Vol. 15 ( 1926). 

•v*1 ood ».¡do.«.,, J. ... Ch... S..,, Vol.,7 (1925). p.7. (Hoot of Fo.loo) 

l4” Fo^ilî;,. ... Vol. 57 ( 1938), 

BrtdppMn, P.»., Prot. ,ood. drt, 4,f.. Vol.,9. Ho.l. (Tl..r.odroo.it Prop.rli.ol 

a,«;: ;¿N37«75“k({í:^;.::ícs;;:^;:j.;¡'J- Ck'*- v-‘ “ 

(801 H.lford, J.O-, J. Ch... Phy... Vol.2 (1934), pp.69,.96. (Entropy) 

<B,, H.lford, R.S., J. Chem. Phy»., Vol.8 (1940), pp.496-99. (Entropy) 

(Ba) Srhum.nn, S.C., and Aston, J.G., J. Chem. Phy,.. Vol.6 (1938), pp.485-88. (Entropy) 

(6*> Dobret«, C.J., Ind. tmg. Chem., Vol.33 (1941), pp.759-62. (Heat Capacity) 

•See explanation on pafre 235. 
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,M| , S.K., j. 
(Hut Capacity) 

Hennevtti, K., and Hoaaner, 
Capacity) 

Kelley, K.K., J. Am. Chem. 

<B1> Mitaukuri, S., and Hara, K., 
Heat) 

Indian Imit. Set., Vol.22A, Hart 11 (1939), pp.19-37. 

Z. phynk. Chtm., B, Vol.39 ( 1938), pp. 126-44. (Heat 

Soc., Vol.51 ( 1929), pp.1US-50. (Heat Capacity) 

Proe. Imp. Vnv. (Japan), Vol.5 (1929), pp.27-8. (Specific 

(M) 

•(aa> 

<«0) 

(•I) 

<• J) 

(«>) 

(•4) 

(•a) 

( 44 ) 

(•T) 

tea» 

Parka, G.S., and Kelley, K.K., J. Ph„. Chm. , Vol.32 (1928), pp.734-50. (Specific Heat) 

, J. 4a. Chtm. Smc., Vol.47 (1925), pp.2089-97. (Dieraal Data) 

Régnault, Ammmla, ck.a. »tph,,.. Vol.24 (1871), p.342. (Heat Capacity) 

Traut«, M., and Traut», 0., Ann. P)7«ik, Vol.86 ( 1928), pp.1-65. (Heat Capacity) 

v”, u <J1>' 

¾!.“.■ïi,^í;í¿;r"í.^C"^“C• J- '•'"I*: V.1.J5 (1939). pp.,59-86. 

ï"55: ^ 9 «• «• •«/ «••««♦«i 

7?.-iL.t.VH‘|*^ry‘,t**‘' 1 '*/“* “-••• *!«• Vol. 116 (1930). pp.281.93. 

Craeia. E.C., Prmc. Phyg. Smc. (London), Vol.57 (1945), pp.97-108. (Refractieity) 

Taairo, Y., Proc. Phyg.-llotk. Soc. Jopmn. Vol.9 (1927), pp.17-30. (Specific Voluae) 

Acetylene 

a#*- Ufmm’ 70,1 <1926>‘ ^ «-3 (I- E««1..H). (Danaity. 

<T0’ *itherapoon, R A.. Con. CAea. J., Vol.3 (1919), pp.250-3. (General Propertiaa) 

Maaa., 0., and fright. C.H., J. Am. CAea. See.. Vol.43 (1921), pp.1098-1111. (Denaity) 

<tÍ) Mor*ho—- F R • '•"I 0., Con. J. JtearerrA, Vol. 11 (1934). p,37. (Den.ity) 

•See eapianat ion on page 235. 
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(gH i 
Gordon. A.R.. J. eKlm. phyt^ Vol.6 (1938). pp.219-20. (Free Energy) 

n^TU^ynlLïïr.Î.'îi::?'1' **'• B‘r- »•' « (»«>. -P.467. 

( y îi ) a • 
K...el, L.S., J. Am. Chem. Soc, Vol.55 (1933). pp.1351-63. (Free Energy. Entropy) 

( 99 ) 
8.(1,... RM.. ..d »M. S.C., J. A,, a,,. Sot.. Vol. S4 (1932). pp J52J2V. (Eoitop.) 

i^r.i "**• “d *.• (toodool. Vol.143 (1,34). p.55«. (D,pol. 

S'h““'' F • V»' 58 (1,35). pp 3,-40. (Spocif.c R..,) 

1-ylor. G.B., /nd. Eng. Chem., Vol.26 (1934). p.4?0. (Kent Cepecity) 

Spencer end FUnn.g.„. J. ÀH. Chem. Soc, Vol.64 (1942). pp.2511-13. (He.t Cepec,ty) 

" 9 H D., Ind. Eng. Chem., Vol.25 (1933). pp 820-23. (Molecul.r He.t) 

(ioe) p . . 

PpC274-82. (MolecuUr He.t)^*C^r" G"' 'lt,‘ GotUr,^en- *mth Pb**h. Klane, 1932, 

’ Huedy, R. , Conadion J. fíe,torch. Vol.7 (1932). pp.328-36. (Specific He.t) 

Euchen. A . .„d lUuch. F , Z. phyck. Chem., Vol.134 (1928). pp 161-77. (Specif,c He.t) 

Heu.e, ... Ann. Phyck. Vol 59 (1919). pp 06-94. (Specf.c He.t) 

(110) . » P, , 
Anon.. Z. E lektrochem, Vol 21 (1915). pp.286-95. (Specf.c He.t) 

* P,er. M., Z. Elektroehem. Vol.16 (1910), pp.897-903. (Specific He.t) 

,,,a' Serber. R J. Chem. Phyi,, Vol.3 (1935), pp.81-6. (Energy of For..t,on) 

¿^5*8 G(Co.b!ütiïn)ler’ W E ’ i S' &,r' H,p,‘ of A<,.J5î7(1941) 

4) Huff, W.J., V.S. Rur. Hxne, fíept. of InvetUgotxon, No.3602 (1942). pp.36 ff (Gimliu.uon) 

Ibxd., No.3765 (1944), pp.49 ff. (Combu■11on) 

Ibxd., No.3794 (1945), pp.35 ff (Combu.tibílity) 

”d 0 U S- «-• '•o.p 1,..,,2 ,,,,5,. (E,. 

Jüli.Í,ik“f.íí,,k’ *- ^8od#04toin.Footbond 1,311. pp 211-2,. 

‘See explanation on page 235. 
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,T:,> Maaaa, 0.. and Ruaaall. J., J. Am. Ch,m. Sot., Vol.40 (1918). pp.1347- 52. UVns.ty) 

{14) M«..,, 0.. and Mclntoah. D.. J. Am. CAta. 5««., Vol.36 (1914), pP.737-42. (Danaity) 

Mclntoah, 1)., J. Phy$. CH,m., Vol.ll (1907), pp.306-17. (Phya.cal Propartida) 

<T*' Da lap laca. R.. Compt. rand., Vol.204 (1937), pp.493-95. (Vapor Preaaura) 

ftirrall, G.A., and Robertaon, I , J. 4a. CAaa. Soc., Vol.37 (1915), pp.2482-86 (Vapor 
Praaaura) ^ 

»*•» 

* <eo» 

(•»> 

(•a) 

(•>) 

(•♦> 

(•5) 

(•a) 

<•»> 

* 

(•0) 

(ai) 

<••> 

(tat 

(•4) 

(•*) 

-, (/.5. Bur. Vina« TacA. Pmptr 142 (1916), pp 30 ff (Vapor Praaaura) 

Adsuai, H., Bull. Intt. Pkyt. CAaa. Ra«tarcA (Tokyo), Vol.ll (1932). pp.1104-35 
(Viscoaity) ■ rr * 

-, Bull. CAaa. Soc. Japan, Vol.12 (1937), pp.199-226. (Viacoaity) 

Titan», T., Bull. CAaa. Soe. Japan, Vol.4 (1929), pp.277-87. (Viacoaity) 

-, Bull. CAaa. .Soc. Japon. Vol.5 (1930), pp.98-108. (Viacoaity) 

, Buil. Intt. Pkyt. CAaa. Bettmrck (Japan), Vol.8 (1929) pp 433-60. (Viacoaity) 

Licht and Stachart. J. Pkyt. CAaa., Vol 48 (1944). pp 23-47. (Viacoaity) 

Hurpo, P.Z., J. Pkyt. CAaa. (U.S.S.B.), Vol.18 (1944), pp.253-57. (Viacoaity) 

Laduc, A.. Co apt. rand.. Vol.148 (1909), pp.1173-76. (Expanaion) 

Dalaplaca. R.. Coapf. rtnd., Vol.204 (1937), pp.263-6.5. (Tharnal Conductivity) 

Euckan, A., and Bartram, A., Z. pkytik CAaa.. B. Vol.31 (1936), pp.361-81 (Tharmal 
Propartida) 

Euckan. Pkytik. 1., Vol.12 (1911), p.1101. Vol.14 (1913), p.324 (Tharmal Conductivity) 

Jamar. P. , Ckmlemr at /nd. . Vol.ll (1930), pp 181-85 (Phyaical Propartida) 

Happanaachar. JE., J. 4a. CAaa. 5oc.. Vol 68 (1946), pp.1123-26. (Equation of State) 

Curtía, C.F.. and Hirachfe Idar. J 0 , J. CAaa. Pkyt., Vol.10 (1942). pp.491-96. (Gaa 
imperfection) 

S Bur- 5 fondo rd* (Í/.S.) Sei. Ttcknol. Papert No.Ski (1926). pp 597- 
629 (Critical Conatanta) 

Cardoao, E.. and Hnuae, Ü. , Coapf. rand., Vol 151 (1910), pp.141-43. (Critical Conatanta) 

Cardoa.», E , J. cAia. pAy«., Vol.10 (1913), pp.470-96. (Critical Conatanta) 

•Saa explanation on papa 235. 

241 



(Ul*) 

(130) 

(13») 

(133) 

»'»(mot. A.. J. ut,n's Vol.59 (1935), pp.118-23 (Comlm,t ,bi I. ty ) 

Hondroit, C., Wev. univertell, Vol.15 (1939), pp.197-200. (Co«bu,tib,1,ly) 

Kreit.«, Oberflächen tech, Vol.17 (1940), p.7. (Combu»11b»lity) 

(K*nU.UMÍi*!)t al" i?Ur' *in" Rept- °f *o.3826 (1945). pP.17ff. 

Aluminum 

D.ud, M., Pbyg. Rev., Vol.46 (1934), pp.934-35. (Structure) 

<,a4' Kuhn, E., Dingier, Pol,tech. J., Vol.345 (1930), pp 41-3. (Metallurgy) 

T.ylor, C.S., e» al., Metal, and Allô,,, Vol 8 (1938), pp 189-92. (Phy.icel Propertied 

Feldmen. Aiu.uwu.. Vol 20 (1938), pp.73-4 (Phy.icel Propertied 

<,aT) Ax,0n•* Nat- Bur- (U.S.) Cire. No.76 (1919), pp.120 ff. (Co^il.t.on of D.td 

Meric, P.D. , Che*, and Met. Eng. , Vol. 19 (1918), pp. 135-40. (Comp.l.tion of D.t.) 

Edvards, J.D., Tran,. Am. Eleetroche*. Soc. (preprint). 1925. pp.47ff. (Propertied 

,,30) Aluminium Ber.tung.te1 le. J. In,t. Metal,, Vol.43 (1931), p.391. (Propertie.) 

( 131) 

" B • “* E T • J- »•••» 11915). pp.93.)61. 

•(133) 

( 13?) 

(134) 

(135) 

( 136) 

(13T) 

( 13«) 

( i sa ) 

Kelley, K.K., U.S. Bur. Mine, Bull.393 ( 1936), p.9. (Melting Point, Heat oí F«.,on) 

Paacal, P., .nd Jounia», A.. Compt. rend., Vol.158 (1914), pp.414-16. (Oenaity) 

Br ialee, F.J., Chem. Ne*,, Vol.105 (1912), pp.3-5. (Denaity) 

, Tran,. Parada, Soc., Vol.9 (1913), pp.162-73. (Denaity) 

, 1914, p.313. 

Edearda, J.C., and Moorman, T.A.. CAen. and Met. Eng., Vol.24 (1921), pp.61-4. (Denaity) 

Batuecae, T., and Ca.ado, F.L., Z. ph,,ik. Chem., A. Vol. 181 ( 1937), pp. 197 - 207. (Denaity) 

Hoffman, R., and Stahl, W., Metall M. Er,, Vol.22 (1925), pp.103-7. (Denaity) 

See explanation on page 235. 
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p*¡t;:«:h;c*:;;í:::eí;.‘¡0 • •*d j<***‘~-j •j-4* ««• »•« "»19,. 

dea) r . 

pp""í i“ - .. 

Hr id nenian, P.» , Proc. 4«. 4cad. Art,. Sei., Vol .70 ( 1935), pp 285-317. (Co«pr*..ibili ty) 

Ikino, S., Stxtnc' Rrpt,. Tohoku ¡mp. Um»., Vol.lS ( 1926), pp. 597-617. (He.i of fu.ion) 

»«•t. F., Meuthen, A. , and Dürr« r. R , V.D.I. Forichungtarbri te (1»>18), p.204. (Thermal 
Constants) 

Rooa, G.D., Z. anorg. u. tilg,». Ch*m., Vol.94 (1916), pp.329-57. (Heat of Fu.,on) 

<I#T' A*b«rrr. J H . PA,I. Mag., Vol 26 (1938), pp.776-84. (Heat of Fuaion) 

( 4M I ., , 

(Hea^of Fuiión*nd ür'íí,th•, E-* />roe- (London), Vol.38 ( 1926), pp.378 98 

(!••) r . , _ 
Friche, R., Npfrmtuamckp/fn, Vol.29 (1941), p.365. (Heat of Sublimation) 

(ITO ) m 

Cambuatiom) * ” B ' Soe-• Vo1-4 (1909>. PP 130-33. (Heat of 

(ITI> /fcirf., 1908, pp.166-71. 

,‘T,, F A-’ 5,,,6'r* ktL prtult 9i" VoU 12> 

*’ Nernat, 1., Sif.fc. Abad. Mi,,. Berlin (1911), pp.306-15. (Specific Heat) 

14 h!™)1’ W" "nd Llnd*-nn' F A • Sie*6- Mi* (1911), pp.454-501. (Specif,c 

(ITS) 
-, 5,Ober. kgl. pram,,. Akad. Mi,,. (1912), pp 1160-71. (Specific Heat) 

,,T6’ Kelley. U.S. Bur. Mine, Bull.37t (1934). p 8. (Heat Capacity) 

<ITT’ Korei- r- Ann Bkyaik, Vol.36 (1912), pp.49-73. (Specific Heat) 

P F"J' '* Cfc'*- Vo1 “ ",41»’ w i»»m9oi. («..t 

”d ’“**•Tr •j- «*••• <>«*>. 

Aerameacu, A., Z. f«cA. Phynk., Vol. 20 (1939). pp 213-17. (Specific Heat) 

("s^ici fíe Heat) ’ G^'íílth•, ' Pro<!" ^oy. Soc. (London). Vol A88 (1913), p.549. 

•See explanation on page 235. 
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(140, 

* ( 141) 

*(143) 

(143) 

(144) 

*(14B) 

( 1 40) 

(HT) 

( 14S) 

< 140) 

(100) 

(101) 

(103) 

(103) 

(104) 

(100) 

( 100) 

(lOT) 

(100) 

( IBB) 

( 100) 

Mill.r, R /„¿.fn*. Chem., Voll? (1925). pp.34-5. (Vapor pres.ure) 

Stull. Ind. Eng. Chrm., Vol 39 ( 1947). pp.540-50. <Bo.I in* Po.nt, Vopor Preo.uro) 

South. S.».. J. Inet. Métal», Vol.12 (1914), pp.168-209 (Surfoco Ten.,on) 

Scheel, h.rl. Z. Phyexk., Vol.5 (1921). pp.167-72. (Therm.l E«p.n.,on) 

Kelley. V.S. Bur. Minee Bull. 383 (1935). plS. (TKenn.l Propertie.) 

■J-tm- «“• s°'' v“‘ -8 <*»>■ »»-»»*•»• 

FxplñiTói)”” Pr0C' Phy' -,ia,h' Soe- JaPan' Vol.22 ( 1940), pp.636- 39. (Rel.ti.e 

Si*. F.C., and McN.ir, D , Phye. Bev., Vol.60 (1941), pp.597-605. 

».l.on, A.J.C. , Proc. Phye. Soc. Uondon), Vol.53 ( 1941), pp.235-44. (Therm.1 Expansion) 

Expansion) * ,nd F'U,l*rb<!cl‘- H • Arek’ ^••nhutten, Vol.14 (1941), pp.341-51. (IKer-nal 

S.glerschm.dt, f., Z. Metallkunde, Vol.23 ( 1931), pp.26-30. lUevaal Expansion) 

Uffelmann. F.L., Phil. Mag. (7), Vol.10 (1930), pp.633-59. (The,«al Exp.na.on) 

'(Thermo 1 StanJar,ÍI {U S ) Sei- T*cBnol. Paper No.kS? ( 1925), pp.697-731. 

(wëi: ws 's- »»-«« 

Manchen, W , Z. Metallkunde. Vol.23 (1931), pp.193-96. (Therm.l, Electrical Conduc- 

f'tití) L C" Pr0C' ROy' SOC' {London)‘ Vo1 A‘34 (1931). pp.57-76. (Therm., Conduc- 

Iíí:í;í'í¡ co"d.c'::u.":r v"‘ *'07 "«»• ... 

Furth, R., Proe. Boy. See. (London), Vol.A183 (1944), pp 87-110. (Equ.t.on of State) 

...“ 'l,07,• io°-13- »»•••». 

Br.dxem.,,, P.W., Proc. 4«. Arad. Arte Sei., Vol 44 (10), pp.255-79. (Compre..,!,, lity) 

.See explanation on pa*«" 235 
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( laai 
IVby«. P., 

* i* j< 
Kok, JA., 
Capa< ity) 

Vol.39, pp 789-839 (Sper.fic Ha.t) 

.nd Krraoa, » H. , PKyltca. Vol.4 ( 1937), pp 835-42 (,„ F.nil.aK). (H.at 

Hria 1er, F.J., Chem. Ne.,, Vol.113 (1916), pp.229-31. (Specific Heal) 

185 Kell*y. K U-S. Bur. Um*, Bull. 350 (1932), pp.63 ff (Entropy) 

' . Í94 ( 1937), pp.55 ff 

aluminum uorohydnde 

,,T’ J Y * ,nd ,Wr' 511 • J- Chtm- $oc., Vol.62 ( 1940), pp 3440-42 (Structure) 

,,#S’ HT *"dB**r«' Aü * 7- VC.61 (1939), 

Ibid., Vol.62 ( 194Í), pp.3421-25. (Phyaical Conat.nta) 

C L I 
Sc h 1 ramee r, HI., .„d Bur*. A.B., Chem. R*u., Vol.31 ( 1942). p.l. (Bo.lin* Pomt) 

Ammonia 

' Berthoud. A., J. Ch.m. Phf$., Vol.16 (1918), pp.429-37. (Phyaical Conat.nta) 

,tM> TC-’ “nd RobiB,on- pl- j-c*«- i»4. Pp.730-35. 

(Juinn. H.J., Ind. in,. CA,.., Vol.24 (1932), pp.610-13. (Application.) 

Burgatrom. F.i., J. Ph,,. CA,a.,Vol 26 ( 1922), pp.876-94. (Boil in* Point) 

1 rank 1 in, C.C., Ann. Phytth., Vol.24 (1908), pp 367-69. (Bo,1m* Point) 

^ í):*í-rÍ3h7S;nC;y?,rCh*r' L J-' ,nd °’Br,*n' j J - J' *•- ch”- VC.55 ( 1933). 

,I#T’ °-. »»*"• Ä,r- dl«). Vol.123 (1914), pp.931-1068. (Denaity) 

<lM, G-* “"d P*rrot< F L * J » VC.12 (1914), pp.225-41. (Den.ity) 

Tiaweraana, J., Bull. ,ee. ckim. *,(*., Vol.32 (1923), p.299. (Den.ity) 

•Ser eiplanation on page 235. 
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<aoo) r p 

(nlni.ty)'’ " * ,0e' Phy'- hllt- na,> Gtmtvt‘ Vo1-35 PP-547-694. 

(201) 

^nt0,;6^ltnën’ C W * *nd C * '• ^ Vo 1.55 (.933). 

Con» tint "C" ' *nd CS ’ R,frtg- En*-' Vo1-9 ( 1923)- PP- 213-25. (Phy.tc.l 

,03 (*0*0»i ty) * “nd Wh0’ J" 4"ai'* i0C’ e,pan- y 'Uim ' VoL34 ( 1936). PP 865-74. 

(204) M . 

(hillity)’ ' r0' C-’ 4"a<'* ,0f- *tpan- y Vol.35 ( 1937 ). pp 263-68 

( 30B) 
S4glin. L.. Ind. Eng. Che,., Vol 38 (1946). pp 402-5. (V.por Pre,.ur.) 

!*:;:!Vm.í.;.“4 1 * ■j-4* «•»-»•i-w «w«. „.»w.*. 
(207) 

(304) 

. U.S. Bur. Mine, Tech. Paper, No. 1M (1916), pp.30fl. (V.por Pre.sure) 

í‘rI“i™iG ' e‘"' »•I-«» pp 25-45. (v.p„ 

( 20» i ,, 
Key.., 1 0.. 4.. Soc. Befrig. Engr,. J., Vol.7 (1921). pp.371-79. (V.por Pre..ur.) 

la,0, Schuster, F., Z. anorg. u. allgem. Che,., Vol.146 (1925), pp.299-304. (V.por Pr«..ure) 

(*,,, Brill, Otto, 4nn. Phy.ik., Vol.21 (1906), pp.170-80. (V.por Pre..ure) 

K.re.t, E., Z. phy,ik. Che,., Vol.112 (1924), pp 486-90. (V.por Pre..ure) 

Stock, A., Henning. F . .nd Ku.., E., 877.^01.548(1921). pp.1119-29. (V.por Pre..ure) 

Bergatroa, F.»., J. Phy,. Che,., Vol.26 (1922). pp 358-76. (V.por Pre..ure) 

(,l,> Carb°,,#lli' E E > Cm”- ekim- i,al ‘ Vol 69- I (1919), pp 151-53. (V.por Pre..ure) 

.“•pns'r.ü.p cs- 

‘(317) 
•. J. 4.. Che*. Soc., Vol.42 (1920), pp 206-29. (V.por Pre..ur.) 

í,,,’ Volâtilîcation) C A ’ J ^ Ch'm-' Vo1 U (1908)- PP 553-58. (He.t of 

’ BUU‘ lHttrm ,ei- Craf0M' (A)- 191°- PP'365-48 

vlpî;;;.îi;n)nd I)0n•th, E•, Z PK,tlk- Ch,m> V°1124 (l926)- PP 181-203. (He.t of 

'See explanation on page 235. 
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(•ti) 
Don.th, E , Z. ílrktroehem. , Vol.32 (1926), pp 316-17, (Ha.t of V.pom.tion) 

N.S. , and V.n Du.en, M.S., Hat. Rur. Standard» (U.S.) Sei. 
No.Jik (1917),pp.1433-438■(H.at of V.porii.tion) 

Tfchnol. Paper 

-, J. Am. Chat. Soc., Vol.40 (1918), pp 14-25 (H..t of V.pori».tion) 

Hybl, J., Z. gti. Kalte-lnd., Vrtl.37 (1930), pp 85-86 (H«.t of V.pori».uon) 

<M#Í Ar,M- E • Compt. rend., Vol.168 (1919), pp.444-47. (Heat of V.porií.tion) 

,M*) PlaBk' C.J., and Hunt, H. , J. Am. Chem. Soe., Vol.61 ( 1939), pp. 3590 - 91. (Vi.co.ity) 

<**T) A » . •"<! S«ith, C.J., PKil. Mag., Vol.42 (1921), pp.601-14. (Vi.co.ity) 

<M*> ^**r<ía' R;S • ,Bd *or.ich, B.. Proe. Phyt. Soe. (London), Vol 38 ( 1925). pp 16-23. 
(Vi.coaity) rr 

<M#’ Licht and St.ch.rt, J. Phy. Chem., Vol.48 (1944). pp 23-47. (Vi.co.ity) 

Chem. Soe., Vol.42 (1920), p.2454. (Vi.co.ity) 

Stak.1back, t., Z. ge». Kmlte-lnd., Vol.40 (1933), pp.33-40. (Vi.co.ity) 

V«*» CU.««, A.B., and Ma..., 0., Can. J. Reiemreh, Vol.l3B ( 1935), pp.140 - 48 (Vi.co.ity) 

<M,) Uduc- A-. Compt. rend. Vol. 148 (1909), pp.1173-76. (E«p.n.ion Co«ffici«t) 

Barthoud, A.. Pele. Chim. Acta., Vol.l (1918), pp 84-87. (Surf.ca T««.ion, Danaity) 

<M') Cond*cti*ity)"^ El,*Urt’ M■, Z' Vol.45 (1938), pp. 109-18. (Thar«.l 

<,M' K.rdo., A.. Z. gee. Kalte-Ind., Vol.41 (1934). ppl-6, 29-35. (Thara.l Conducti«ity) 

<,,T' tï«»"j Pky'Ík‘ Z ’ V#112 (1911,‘ Vo1 IA (1913), p. 324. (Thar«.l Conduc- 

<,,,) Poldar, D.. Phy»icm, Vol.9 (1942), pp.908-14. (Dipola Moaant) 

Zahn, C.T., Phyi. 8«»., Vol.27 (1926), pp.455-59. (Dipola Moaant) 

<M#> Katalaar, J.A.A., Chem. Beehhlad, Vol.39 (1942), pp.158-62. (Dipola Moaant) 

lê4t) Folay, H.M., .ad Rand.ll, H.M., Phyt. Ree., Vol.59 (1941), pp.171-73. (Dipola Moaant) 

<M,> ÎÎÏIIT’ J ,I A" C.P., J. Am. Cham. Soe., Vol.57 (1935), pp. 1203-5. (Dipola 

*Saa anplan.tion on page 235. 
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<a«i> 
Bicker, G., «nd Both, *.A., Z. Eleektroehem., Vol.40 (1934), pp.836-43. (He.t of 
rornation) 

Stevenson and McMahon. J. Am. Chem. Soe., Vol.61 (1939). p 437. (Meat of formation) 

Haber, F., and Tamaru. S., Z. EItktroehtm., Vol.21 (1915), pp.191-206. (Heat of 
rornation) 

*(344) 

(34«) 

ilMber’ t'r 1***ru’.8-' 0*,hol*. L*-. 2. Eltktrochtm. , Vol.2l ( 1915), pp. 206-28 
(neat of Formation) 

^471 »iladon. B.H., Phil. Ha,., Vol.49 (1925). pp.336-54. (Heat of D.a.oci.tion) 

^441 Kelley, K.K., U.S. Bur. Hint» Bull.3t3 (1935), p.78. (Heat of Sublimation) 

( 849 ) 

Hatgenmacher. J E.. J. Am. Chtm. Soe., Vol.68 ( 1946), pp.1123-26. (Equation of State) 

'aB<M Finck. J.L., J. Franklin Intt., Vol.229 (1940), pp.201-21. (Equation of State) 

,‘‘BU Holet, G., Bull. a»»oc. intern, frotd., Vol.6 (1915), pp.60-70. (Equation of State) 

<asa> proe A"d 5c . (4m«terrf«m), Vol.19 (1917), pp.932-37. (Equation of State) 

'a83’ Ray, S., Kolloid-Z., Vol.73 (1935), pp.272-72. (Equation of State) 

,a84’ Su, Goug-Jen, and Chang, Chien-Hou. J. 4a. Chtm. Soe., Vol.68 (1946), pp.1080-89. 
(Equation of State) 

(35S) 
Her», *., Z. Eltktrochtm., Vol.30 (1924). pp.604-7. (Equation of Sute) 

ion aBa, Ä,J A- 'nd UmT*nct' C K - J‘ Am- CKtm- Sot-. Vol.52 ( 1930), pp.6-14. (Equat 

,aBT, Vrevakii, M.S.. Z. phyuk. Chtm., Vol.112 (1924), pp.117-27. (Equilibrium) 

'aB•, Laraon and Dodge, J. Am. Chtm. Soe., Vol.45 (1923), pp.2918-30. (Equilibrium) 

<aBB> Larson, A.T., J. Am. Chtm. Soe., Vol.46 (1924), pp.367-72 (Equilibrium) 

' l'iïr'&ucli ¿Va) St*nJard' {VS ) Sei‘ Tteh*ul- P*P*' S-54Í, Vol.21 (1926-7), 

(••>) 

(•••) 
Keyea. F.G.. J. Am. Chtm. Soe., Vol.53 (1931), pp 965-67. (Coaqireaaibility) 

Bndgeman, P *. , Proe. Am. Acad. Art, Sa., Vol.59, No.8 (1924), pp. 173-211 (Com- 
preaaibility) 11 "-0"* 

<,,a) Maverick, G., J. chim. phy,., Vo’..27 ( 1930), pp. 36-43. (Conpreaaibility) 

‘See eaplanation on page 235. 
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<M4' Anmlt, .or. t ip an. fit. , Vol.14 (1926), pp.717-30. < Co^,r....bi 1. ty) 

ConÍTIÜt.) * “"d GÍlt*r' * ' J' ehlm Ptï,t ' Vo1 10 (,913)- PP 5U-16. (Critical 

OÎR?: y.ïi,*,r S,^‘ri- {V S ) S" ’■•"r *'■**> 

(MÎ) 

E C" “d0'CM-,Or' G F • ''f''*' ^ . V.1.9 ( 1923), pp 239-S8. 

P.ckanag, B.f., J. Ph,$. Cfcra.. Vol.28 ( 1924), pp 97-124. (Critical Conatanta) 

yVllil) C M” a 8 * '•f'ii- *** . Vol.ll » 1925), pp 345-51. (Sp.cif.c 

•aolaay, G.. J. Am. Ck,m. Soc., Vo).59 (1937), pp.1577-78. (Critical Coa.t.at.) 

"Tn Dancaa, A.B.F., J. Ck,m. Pky., Vol.S ( 1935), pp 384-85. (Vibrational Fir^aocy) 

iMt9> E B ’ J ***•■, Vol.S (1935). pp 276-85. (St.tiat.cal Vaigbt. of Rotational 

• »•- «'•— *-• *•- «.-0. »..» 

I»»«) 

cíítiíat)'’ E" *m¿ Fri*d' F * Z- Vol.29 ( 1924), pp.1-35. (Critical 

( si a) . 

ííÕ^tf.V)* 5,-W-r^ (US> Ci'‘- ^.142 ( 1923). pp. 47 8 . ( Tl,a r.odyna.ic 

<,?W c" BmlL 0ttOC' *mttrm Vo¡.6 (1915), pp.48-59. <Tl.«r»ody«..,c Prop.r- 

(•»») 
01 dbaa, B.C.. /c. amA ColA Storage, Vol.37 ( 1934). p.97. (nrr«>dyn.-,c Prop.rtiaa) 

(,T,' lUllay, K.K., W.Ä. Bar. «iM« Boll. Bo.4C7 ( 1937), pp.66 ff. (îl»a«odyi.«ic Prop.rtiaa) 

frîîî”^ r^y?’C'’ '“d H 0*. J- Ckem. So,.. V0I.6I ( 1939), pp. 437-40. 

( Ml# J 
Schaidt, F.A.P., for tek. Ingenieur*., A. Vol.5 (1934). pp.60-66. (Haat Content) 

(Ml) 

(Ml) 

Capecity^****' *** H“M*’ T,“*QU«- J' Cht**" *>c.. Vol.l (19.¾). pp.1-9. (Heat 

Lo‘d *• "'*• • *»*•»•• *•»•« n-»). 

Baattia. J.A., J. Bulk. Pkyt., Vol.9 Í1930), pp.11-21. (Heat Capacity) 

<*,4> Treats, Ann. Pkytik., Vol.9 (1931), pp.465-85. (Hast Capacity) 

{mt) A> •“«i "‘•raat. E., Z. pkytik. Ckem.. Vol.l 12 (1924). pp. 467-85. (Heat Contant) 
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Nernst, 7. EltktrocHrm. Vol.16 (1910), pp 96-102. (Specifi 

'**•' Beattie, J.A., Phy,. RfV., Vol.34 ( 1929), pp. 1615-20. (Heat Capacty) 

,”B' Nernst, »., and »ohe, K. . 7. tteh. Phynk., Vol. 10 (1929), pp.608-U. (Specific Heat) 

( isoi _ « _ _ . 
Crago«, CS.. Re frtg. 7ng., Vol.12 ( 1925). pp.131-42. (Sprcif.c Heat) 

lMU Giacomn». F.A., Phil. »a*. , Vol.50 (1925), pp.146-56. (Heat Capacity) 

'*•*' 0,^n*- N-S * . Ä«». Rur. Star.durd, iV.S.) Sei. Tethnol. Paper Ao 501 ( 1925). 
pp.65-110. (Specific Heat) 

Schillin*, ».C. . Trane. Faraday Sot.. Vol.22 ( 1926). pp 377-400. (Molecular Heat) 

4 hÍIo* *nd “ * J- Am- Ck*m *Sof ' M (1912), pp.1128 - 34. (Specific 

Plank, R., 7. tech. Phynk., Vol.5 (1924). pp 397-404 (Specific Heat) 

**4 HeH)’ F C ‘ *nd B*bC0Cl‘' H * ' J- Am- Ch*m Soe" y°l 99 PP 1524-37. (Specific 

Hebcock. H.A , Proc. Am. Acad. Art, Set.. Vol.55 ( 1920), pp 327-409. (Specific Heat) 

N S ' Und V*n " S J' Am' Ch,m- 50C“ Voi 40 (l5l8)' PP 1*14. (Specific 

( 89 9 ) 

Haupt, R.r., and Teller, E . J. Chem. Phy,., Vol.7 (1939), pp.925-27. (Specific Heat) 

,*00' Haber, F-. 7. Elektrochem.. Vol.20 (1914), pp 597-604. (Specific Heat) 

11 H*b*r’ r" •nd S . 7. Elektrochem. , Vol.21 (1915(, p? 228 41. (Specific Heat) 

( 90 9 ) 

Partington, J.R , and Cant, H J., PAil. Hag.. Vol.43 (1922). pp.369-80 (Specific Heal) 

(***) Br*ek“r> H * Z Cktm- • Vol.100 (1935). pp 281-84 (Specific Heat) 

, Goto. Ratterfach, Vol.78 (1935), pp 637-39. (Specific Heat) 

Zinner, K., 7. gat. Kolte-Ind., Vol.41 (1934), pp.21-29. (Heat Capacity) 

Bryant, » M.D., Ind. Eng. Chem., Vol.25 ( 1933), pp 820-23 (Molecular Heat Equation.) 

N F • J- 4‘ Ck“' M <»»»». P, 2S4-S9. 

iK*' J ' "tiffricila eine«, Vol.13 ( 1937), pp 3-17. (Entropy) 

•See eiplanation on page 235. 
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( Mai 
.Star««, TE , /»fcy.. K tu., V«1 19 <|9J2>, pp 993-1007 (f4,tropy) 

í½•u,u*• * * ' Mltt# R * > •"<! Ovar.ira t, RC., Ph,$. A,*., Vol M (1931), pp 196-9T 
( Entropy) 

Bryant, R-H-O., J. Am. Chem. 5«/,, Vol.S3 (1931), pp 3014-15 (Entropy Erar Inargy) 

(,I,> Racüoogall. DP., Pkyi. Pt*., Vol.3S (1931), pp 2074-Î5. (pjitropy) 

Villnrn, D.S., Phy». Ära., Vol.38 (1931), pp Í5S2-64. (Entropy) 

1—111 • Chtm. -Sot., Vol.S3 (1931), pp 2006-7. (Entropy) 

Ci Ilaapie, L.J., and Baattia, J.A., Phy». P»»., Vol.36 (1930), pp.1006-13. (THarnc 
dynaatc Data) 

Eurkaa, A., and Iriad, F., Z. PAp.il., Vol.29 (1924), pp 36-70. (Entropy) 

<,IT Schmdt, F.A.F., Porteh. CaAtata Inffrni.nra. , Vol M ( 1937), pp 91-99. (Entropy) 

S*«"«'4*- ** **"“■ 7- "• s«1»1". 

<,l*, î¡•rd‘^•, L A « Air Condif ion in|. Vol.7 ( 1935). pp 429 - 33 (Total 
Haat-Entropy Charta) 

Riadl, R., Plym, Vmém Zérmwtni Tteh., Vol. 19 (1?39), pp 6-7. ( Eaploairanaaa) 

Uffitta, P., O.nsitna Confr. mmdiml patrol., Vol.3, Sact 4 ( 1937), pp 738-43. (ünto- 
nation Liait) 

JÎÎ* ftra Inauranrr Coapaniaa, Ind. En*. CAan., Vol.32 (1940), pp 880- 
84. (Eaplonira Liaita) 

Cooard, H P., and Jonaa, G.»., U.S. Bm'. Kina. Pull.279 ( 1928), pp 99 fl . (Flaaaabtlity 
Liaita) 

'•,4' Roslovakii, A !.. J. Phy». Chan. {U.S.S.P.), Vol 20 (1946), pp 33-49 (Ipnit.on Liaita) 

Scklnabar par, E., and Piotrooaki, t., J. CaaèalanaAt., Vol.57 (1914), pp 941-43. 
(Eaploaibi11ty) rr 

<,M> Uffitta, P., and Picard, H., Conpr. r.nd. , Vol. 196 (1933), pp. 1486-88 (lanition 
Taaparatnra) 

(•»T» 
Frai tag, OAar/lacAantacA, Vol.17 (1940), p.7. (Eaploaion Liaita) 

Am 1 ine 

<M,, v«»-32 d93S). pp.soi-20, 
589-617. (Payaical Coaatanta) 

<,M ' Tinaaraana. J., fall. .oc. cAtn. flalg.. Vol.24 (1910). pp.2U-69. (Pbyaical Conatnata) 
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(•M i t . _ 
•'na*!,., C.L., Ud. Eng. Chtm. . Vol.I2 (1920), p.gfll. (Physical Con.tant*) 

’ Nieder), J.B., and Root!., I.B., Hikroehtmx', Vol.H (1932), pp.251-73. (Boi 1 mg Point) 

**' faatanarea, A.P.. uuf. m*4. »anon«(, Vol.ll (1911), pp.7S-76. (Boiling Point) 

' Conitanta*)^"' r)•,,*'í•’ P G-• J- Chfm- • v®1 127 ( 1925), pp.1836-40. (Phyaical 

” oÕrr«ntCh«’ Vi" !"d J- Cm. Cfcm. (Í/.S.5.8.), Vol.7 ( 1937), 
pp.IBOS-o. (Dcnaity, Vapor Prcaaure) 

'*** > Tyrar, J. Chtm. Soe., Vol.105 (1914), p.2534. (D«naity) 

Garrick, F.J., Tram. Faraday Soe.. Vol.23 ( 1927), pp.560-63. (Vapor Preaaura) 

,,ï7 ' kahlba«, Z. pkyaik. Ckca., Vol.26 1898), p.603. (Vapor Praaaura) 

,,J*' Back-nn «ad L.aacKa, Z. phyexh. Oira. , Vol.89 (1915), p.lll. (Vapor Prauanra) 

{**"i T*u"f. MS., J. Pixy». CHta., Vol.50 (1946), pp.373-86. (Viacoaity) 

Staiaar, L., Ckem. Obtor., Vol.12 (1937), pp.210-12. (Viaco.ity) 

<,4,) -• Ud- Vol.10 (1938), pp.582-84. (Vi.eoaity) 

n«ok"'„E.f-!'oV‘(Vu.r,V"' '*>•■ «••■. V.I.2« 

Friand, J.N., and Harpraaraa, 8.0., Pkxl. Wag., Vol.35 (1944), pp.57-64. (Viacoaity) 

Bata, A.E., Proe. Phyi. Soe. {London), Vol.53 (1941), pp.403-9. (Surface Tanaioa) 

"4,) Spa.kaaa, J.C., J. Oxen. Soe.. 1935. pp.776-79. (Surface Teneio«) 

^441 Bill. »ei. aead. roy. Brig. (5), Vol.16 (1930), pp.26-34. (Surface 
leaaitM) 

'*47 ' Boiudii, T., and Parlo», P.. Bull. aead. »ex. Ban., 1920. pp.241-58. (Surface Tenaion) 

Chen. Phyi., Vol.lt (1946), p.348. (Aaaoclatioa) 

‘*4B’ Lagenann. R.T., J. Chen. Pixy»., Vol.12 (1944), pp.464 65. ( Aaaoc ia t ion ) 

Viigkt, R. , J. CAta. Soe., 1940, pp.870*73. (TkerMl Eapanaion) 

'**l) Harlow, F.J., Proe. Phy. Soe. (london), 1911, pp.30-3* . IBoiliag Point) 

,,M>Da*ia, A.H.. Phxl. Bag., Vol.47 (1924). pp.972-75. (Tkernal Conduc 11 »i ty ) 

See eaplanation cm page 235. 



í I IM i* i** 
Ooidarhmdt , H.. PK,Z. Vol.12 pp.417-24. (H,.t Conduct,,, i,, 

în.vir'c^.v'i,'F • *"• y°"m •'««>. »«»-t«. („t 
î^;;;trrp* ^nj"* c*'a- ^20 pp.91.^4. aher..i 

H'G*' *"d ^^11. C * . J- CK,m. Soc., 1946. pp.641-42. (Molar Polar...tic*) 

,ft7' Albright, P.S., J. Am. CKem. Soc., Vol.59 (1937). pp.2098-2104. (Ü.alactr.c Conat.nta) 

RwÍictírí ud.áí J‘ Am- C*'“' 5°‘-- Vo1-54 (l932)* PP.ÎÏM-2405. (Parochor. 

ïluïiruïi W^rVu.V' CS-' 4“- C‘'*' Â#e* Vo1-54 <»’»>. 994631-47. 

' **° ’ H a a sa 1, 0.. Z. I icktrochcm.. Vol.36 (1930), pp.735-37. (EUctric Mo^nt) 

*** ' ^Diilio^ioo'.rr1 G*hrc,le,,•■ hA-' z- Chcrn., h. Vol. 18 ( 1932). pp.316-26. 

(dÍÍÕu ïoü.;o',d H'1’*r*t*dt‘ I F * J- 4*- CA'*- Vol.63 ( 1941). pp.2182-87. 

"M » Tig.oik, L., Z. ph„ik. Chem., Abt. B. Vol.14 (1931), pp. 135-48. (Üipoln Mooent) 

( ¡fim I 
Peffdt. L.. Bull. toc. chim. Btlg., Vol.44 (1935), pp.41-80. (Phr«ical Data) 

0 B ' J' C‘"' 61 «>*>’>. P» 2.7Î-M. 

.LJ’ r'“‘- '*<■■ “•> 11. »IS. P. ■ S «. I.d.»e. proof). (Sp.ci fie H,..) 

( 907 j 
Un«, N.R., Proc. Boy. Soc. (¿ondoo), V0I.AII8 (1928). pp.138-56. (Specific Heat) 

.(‘iw c‘- «-•. Vol.SS (H33I.PP.2733.40. 

*** TsîiT.i H,.,'"'1 J T-. MP*- Un*-). Vol ,s (1933), pp.194-207 

fP- J- '‘H. Vol.,5(1931). 

"" ’ <-• P»7.. (7). Vol.27 (1902). pp 121 (I (H«,t of V.p„rl,.,,o„) 

'*’■ ’ G.,, ood «.H... 4r«». .... ,4,,. ,, »ol.)34 (1902), p.HO. (Critic.) D.l.) 

... ,#l ' 7® <1«»).» 179-.7. 
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,ï74 ’ Si.h., R., j. Chem. Ph,B., Vol.l (1939), p.857. (Tr.n.port Phrn<*en.J 

^751 Morin, H., Au*ia, Vol.4 ( 1929). pp.349-53. (Manu far turc) 

(S7# ) X m . 
■ »murin, G., Z. phyitk. Cktm. , Vol.81 (1913), pp.187-203. (Malt.n* Point) 

'37T» Her.oa, R.O., Z. pkytvk. Ch"., AU. A. Vol.147 (1930), pp.118-24. (Molecular »*,«U) 

^ ,U“r,i-fc*Ä—* K ' C^f- — • V.Í.IT4 

f 37# i n 
Baker, H.B., J. Chem. Soe., Vol.121 ( 1922), pp.568-74. (Boiling Point) 

Anos., Analy.t, Vol.47 (1922), pp.207-8. (Me 11in* Point) 

Hendrick. E., Chem, and Met. Eng., Vol.27 (1922), pp.544-45. ( Roi 1 in« Point) 

8 - J- *•'*• '*" • v”' l rp 243-3I2. 

na» ) Ti _ , „ ,, 
rM“, J-* *“n- *oc- 8,lt- • Vo*-32 (1923), pp.95-96. (Melun* Point) 

F'* J‘ ekim‘ Phyl“ Vo,-2S íl’28,• PP 411-51. (Phyaical 

?o^"; í..Lt G G" J’ Am- Chtm‘ 5“" VO'-59 <,937)' 500. (Melting 

** ' Z“c«r»«lii, A., J. ehtm. phyi., Vol.27 (1930), p.503. (Boiling Point) 

l,*T> Baker, H.B., J. Chem. Soc., 1928. pp.1051-55. (Phyaical Propertiea) 

PoTTtT"*’ J" PH,t' L*b‘ Uh1'- Ltldtn‘ No 64 PP-3*8. (Melting 

"M> S*»«1®*1»»«. * . Bull. eoc. chim. Fronce, Vol.49 (1931), pp.1563-83. (Boiling Point) 

/••ctyn.kig A.g Rtcfiki Chem., Vol.13 (1933), pp.181-92. (Botlin* Point) 

’ Skau, E.L., J. Phyt. Chem., Vol.37 (1913), pp.609-14. (Melting Point) 

“* linaurnana, J., Bull. ,oc. chim. Belg., Vol.43 (1934). pp.626-38. (Freeting Curra) 

»Billig, K., Ber., Vol.70B (1937), pp.157-62. (Boiling Point) 

,#4 1 Bridgaian. P.*., J. Chem. Phy$., Vol.9 (1941), p.794-97. (Melting Paint) 

‘••*>Dutta, A., Wafure, Vol.152 (1943). pp.445-46. (Boiling Point, Vi.co.ity) 

*See eip lanation on page 235. 
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í: ; I 

. 
Sch**ra, J. a*«. S"., Vol.101 (1912). p*. 1M9-1902. (Donoity. Bofrocti*# lodoi) 

<,tT 1 Bottolli, Tor. (2). Vr.1.41 (1190), p.l. (Doooity) 

( tkiâ., Vol.42 (1891), p.1. (Doooity) 

*<,## » Volloor *nd Crotriao. Ii,é. Amm., Vol.11 (1880), p.556. (Donaity) 

Ma.or, J., Hmtmro, Vol.128 (1931), p.673. (Doooity) 

• 8^^ J % 

Tiaaoraooa, J., bull. «oc. ehim. «al*., Vol.32 (1923), p.299. (Donaity) 

Udoc, A., Coopt, raod., Vol.155 (1913), pp.206-7. (Doooity) 

Motor, J., Ae ta. ffcya. Poln., Vol.l (1932), pp.53-62. (Doooity) 

» Coopboll. F.H., Cktm. Htm». Vol.110 (1914), pp. 127-28. (Vapor Praaaoro) 

'4#*> -• Trmmi- P^mdo, Sot.. Vol.10 (1915), pp.197-206. (Vapor Prooaoro) 

'Carfcoaolli, C.E., Cou. rAia. ttol.. Vol.49. I (1919), pp.151-53. (Vapor Praaaoro) 

,4*T ' Hoaotof. T., aod Stock, A., Z. pAyail., Vol.4 (1921), pp.226-44. (Vapor Praaaoro) 

<4## ’ St#ck* A * Haaaiof, t.. aod Knot. I., Btr., Vol.548 (1921), pp.119-29. (Vapor Proaaora) 

( (Ml ® I 

Smta, A., «t al., J. Cktm. Soc., 1926. pp.2657-70. \ Vapor Proaaora) 

<4I•, Croar. I.J., J. Am. Chtm. Soc., Vol.52 (1930). pp.419í-4201. (Vapor Proaaora) 

1 pnolir*)'' A * Co*tr' *mra > «piteada, Vol.2 (1934), pp.225-36. (Vapor 

‘•ia> Battolli, Atti «erad. aarl. Limcoi (5). Vol.14. I (1907Ï, p.243. (V.por Proaaora) 

Titooi, T., Boll. Cktm. Soc Japao, Vol.8 (1933), pp.255-76. (Viacoaity) 

4>Sikaiya, L., aod Rao. M.R., Cmrrtmt Sei. (/odia). Vol.8 (1939), p.12, (Viacoaity) 

,41B' Sokr«oo. /. Pky» ik., Vol.14 (1923). p.56. (Viacoaity) 

Tkorpo aod Rod|or, Pfcil. Fraoa., Vol.18SA (1894), p.397. (Vuacoaity) 

4 T minify?'’ Mamm' H E" llcC*“liB* J- Àm- Chtm- 5#c « V®» « PP 466-74. 

fwa'ù'roui« )4 J'’ Pr°e' itmé' Sei‘ Am,t,réam‘ (1915). pp.269-85. 

Maooaot-Rolaad aod Lak, M., Bull. toc. ckim. Btlg., Vol.40 ( 1931), pp. 177 - 94. 
(Sorfaco Tooaioa) 

•Sao oaplaoatioo oa papa 235. 
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(«»O ) _ 

(5^7.^7 T.V.'ioVV1 ,*klh*r** *■' a“M* Ck,a- Soe- Jm'mm‘ Vo1*9 (19Î4), pp.439-41. 

'4a‘ ’ »ortluMto., Pfc.l. M.t. (S). Vol.20 (IMS). pp.6é. (Surf.c. T«.,o«) 

Cl*"* • *•' JM19J7). 

SkTl.k.ki., E., «>■. Chronik», 193«. N..10-12, ...224-26. (S.rf.c. T...1«) 

* («»4 I». , ... 
Manir, J., Vol.144 (1939), pp.328-29. (TH«rM| Ehpm.ím) 

* frwi*' ?’* Alt#rthwB> H- - •*'1 L«c»»B«r, G., 4 un. Phynk., Vol.49 ( 1916), pp. 85-92. 
llberMl r.ipanaion) 

S«its. t., 4nn. Pky$ik. , Vol.64 (1921), pp.661-70. (TlíerMl E.p.n..on) 

*,4,T' Gold.cli.idt. R., Pky.tk. Z.. Vol.12 (1911), pp.417.24. (Th.rwl Ccmductiaity) 

(4M > Bcid^M. P.W., Proc. Am. Acmé. Arti Sei., Vol. 59, No.7 (1923). pp. 141-69. ( Th# rao 1 
Conductivity) 

,4M’ Fourni.r, A.. Co.pl. rend., Vol.221 t*94S), pp.294-96. (Thor«) Conductivity) 

,4,° ' Out.old, I.W., Kolloid ** Z., Vol.45 (1928), pp.56-82. (Dipol* Moaoni) 

,4•" Suirkin, Y.K., Z. onorg. .. mllgem. Chem., Vol.174 (1928). pp.47-56. (Dipol* Moaont) 

<4M C*H’‘ WiUlêma' J W-' Pkyt’ Ä'**' Vo1» ( 1930), pp.855-62. (Di^ol. 

4” a)ííoÍ.P|*!LiuOk**,Í’ P C" **d B C * Z- Vol.58 (1929), pp.200-4. 

<4M' »olfk*. M. , and Mo.ur, Y., Z. Pkyeik., Vol.74 (1932), pp.120-27. (Dipol* Mo^.t) 

<4,#> Bri««»«b. C-. pkyuk. Ch»». . B. Vol. 16 (1932), pp.276-83. (Dipol* HoMot) 

D*by«, P., Bull. ,oc. »kirn. Btlg., Vol.44 (1935), pp.167-75. (Dioloctric Property) 

Niini, A., Ann. Acad. Sei. P»nnieo», Vol.A46 (1936), p.1088. (Diol.ctric Constant) 

'4”> P* r sonn* , F.. Froid, 1941. No.2, pp.3-12. (M.at of Cond.na.tion, Vapor i,.t io. ) 

'•••»KolUy, K.K. , U.S. Bur. Bin»» Boll. 40f, 1937. (K*at of Fornation) 

440 ' Karasck, J. B»»*»reh Bot. Bnr. Stmndmrd», Vol.2 (1929), p.359. (Host of Coadiuation) 

Gay, , Coapi. r.nd., Vol.158 (1914), pp.34-36. (Critical Data) 

Fiackar, R., and R*ich*l, T., Hikroeheni» »»rein. Biekroehim. Aeto. Vol 31 (1941) 
pp. 102-8. (Critical T*.p.ratur.) * 01 '<1 > • 

•So* ciplanation on pag* 235. 
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1 femouííi, A.L.. Helvetic» CHt». Actm. Vol.2 (1920). pp.720-28. (Heat of Foroation) 

U44' BaiUy. C.R.. /».lore. Vol.lJO (1932). pp.239-40. (Heat of Di.aoc.at.oo) 

Schoid, R. , and Gero, L. , Hath, natar*. 4*2. anger. Akmd, Wit» Vol 97(10tllt 
pp.637-51. (Energy of Foration and D.aaoei.non) . . Vol.*7 ( 1M8). 

'44*' lUlJay, K H.. U.S. Bur. Wine, Bull. 393, 1936, p.l66ff. (Heat of Fua.oo) 

1 Hitaakun, S., Bull. Chem. Soc. Jupun, Vol.l (1926), pp.30-34. (He it of Fueion) 

^ AOk,‘ S" Sei'*“ Ä''‘4- rtffco*“ !mf> Vn"-' V* MS (1926). pp.61-71. 

(449 ) T 
TiMar«**., J.. Bull. toe. ckim. Belg., Vol.44 (1935). pp. r-40. (Heat of Fue,on) 

1 Matkeaa, J.H.. J. 4a. Chem. So«., Vol.48 (1926). pp.562-76. (Heat of Vapon.at.on) 

Fr^^Va)1*1' ’ PrOC' Am' AeU‘ 4r" Sci‘t Vo1-49- No » (1913). (Ther.odyna.ie 

,4** * Tyrar, D.. J. Chem. So«., Vol.103 (1914), pp.1375-88. (Co.pr«a.,b,1ity) 

<«•* ) _ _ . 

, Z. phynk. Chem., Vol.87 (1914), pp.182-95. (Coaipraaaibility) 

.*"d ^ D H ■ *■ '* *“ • V.‘ 5X19M>. 

,4,,) Hildabraad. J.H., Phye. Bee., Vol.34 (1929), pp.649-51. (Co«pr...,b.1ity) 

,4ft*> Philip, H.U., Pro«. Indtom Acud. Sa.. Vol.9A (1939), pp. 109-20. (Coapreaaibi lity) 

(C^rat.“biSlV4y*rl R-°’ ^ V J" ^ Vo,'9A < 1939>-PP-3‘2-15. 

Rebou I, G., Coap». rend., Vol.212 (1941). pp.149-51. <Co«pre..ib,lity) 

<4M| Hr idgaaa. P.l.. Pro«. Am. 4ekW. 4rf. Sri.. Vol.74 (1942). pp.425-40. (Coaçre.a.b, l,ty) 

,4®° 1 Saitt, t.. umd Lachaar, G.. 4n*. Ph,,ih. (4), Vol.49 (1916). p.93. (Co-prea.,bi1ity) 

,4*' »A-gat, 4**. et ph,e. (6). Vol.29 ( 1893). pp.68, 505. (Co-prea.,b, 1,ty) 

<4** * Ritial, t. phyeth. Chem., Vol.60 (1907), p.319. (Co-prea.ibility) 

píÍn«Í.Í*)V*' J‘ Ck”’ lmÍ' i0 S S I, )' Vol U <1937>. PP 1688-93. (Theraodynaaic 

^ ’ PropartUa)****’ 502., Vol.37 (1941). pp.252-75. (Tb.r.odyn...c 

*S*a explanation on page 235. 
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Thack.r, C.M., Folkin«, HO., «nd 
PP-584*90. (Fr«« Energy) 

Korcf, F., Ann. Phyitk., Vol.36 (1912), pp.49-73. (Sp«c»fir H««t) 

,4#T > Tyr.r, D., Z. pkyik. Cfc*n , Vol.87 (1914), pp.169-81. (Specific Hnat) 

^ HÜi)"*' E'J“ rr,,',*’ FmrUmy S"" ll* 1915, pp.5 8. (ad««nc« proof). (Specific 

m 4 
s 

** Z*kr,*w*ki. K.. Am. Aknd. »i,»., Krnk.u (A), 1917. pp.86-101. (Specific He.t) 

Cro««, P.C., J. Chtm. Phyg., Vol.3 (1935), p.825. (H««t C«p«city) 

Fr.yer, Hubbnrd, «nd Andre.., J. 4n. Cken. Soc., Vol.51 (1929), p.759. (Specific He.t) 

ïsp*cîfic*Hn«t)^'' V V ' J G'*- Cfc**- (V.S.S.P.), Vol.l (1931), pp-255-62. 

,4T*» Bry.nt, t.M.D., Ind. Fng. CAen.. Vol.2S (1933), pp.820-23. (Molecular He.t) 

474 ' Bkngneantaa, S., Proc. Indimn Acad. Sei., Vol.7A. (1938). pp.245-50. (Specific He.t) 

,47#l Gupt., J.. Indian J. Phyg. , Vol.12 (1938), pp.355-61. (fUMn Spectru«, Specific He.t) 

Ma.ur, J., Z. Phygik., Vol.113 (1939). pp.710-20. (Specific Heat) 

4T7’ (H«t®c;p!c?t;>*nd F,,nnM-n* GM • J- 4-- c*'*- V«‘-64 ( 42). PP.2511-13. 

(47* ' Zhd.nor, A.K., J. G.n. Cken. (V.S.S.H.), Vol.15 (1945). pp.895-902. (Heat Capacity 

,4T,> IWalter, A. Äoy. Hung Teck. Econ. Set., Pak. Dept. üinin( 
met., voi.y U937), pp.93-98. (Theraochem.try, Fuel Propertie.) 

4i0 Ter^.lí.'t«V.rnd L“ÍÍÍtt*’ P-' Compt- rtHd‘> Vo^ • 190 (1930). pp.796-98. (Igmtio. 

,4*‘ 1 Freitag, 06*rflachtnieek, Vol.17 (7), 1940. (Enploaion Liait*) 

^41 mT-'yr ' BUl1' *e*d’ ,eÍ' U *-S S-' Clm,,a tei- ‘ I’«, pp.210-22. (Flaa- 

C«rbon Monoxide 

*(«a* > 
Clayton, J.O., and Glauque, *.F., J. An. Chem. 
(Melting Point, Heat of Fu.ion, Heat Capacity, 

Soc , Vol.54 (1932), pp.2601, 2610-26. 
Entropy) 

<4,4,Cluaiu. and Te.ke, Z. phynk. Chtm 
of Vapontation) B, Vol.6 ( 1929), p. 148. (Bo. 1 mg Point, He.t 

"See explanation on page 235. 
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C.rao.0, J. chxm. pk„., Vcl.13 (1915>, p.312. (D.fc„ity) 

ní«K'p?:ÍM-7^ ^ ^ -«• . Vol.28 

mlllnW mnà S*U,*r' “'T'' À**1" "~m flt- ’ V#l-32 <1«4). PP.954-78. 

,4M) J.rri.r, P., Ckml.mr ,t Inâ., Vol.H (1930), pp.181-85. (D.B,ity) 

M# -,Ml ,'OU“, ^ fit- y • V«‘-27 HW’». PP 267-72. 

* **> (lôl»VitEy) S*1*,*r’ l,'T*‘ *•* /*••*««••. Vol -30 (1932). pp.182-99. 

^oo^*1**^* “•* '“d ■fcrtl«-Cr.y. R., J. C*... 5oc., 1933. pp.846-54. (DeTity) 

,4M' 6oly .«d Donnait, J. CH,m. 5oe.. Vol Bl (1902), p.911. (DtnaUy) 

,4M ' Johaatoa, H.L., a»d Gnlly, E.R., J. a,.., Vol.46 (1942). pp.948-63. (Vt.cc.y) 

<4#4‘ mi;o!iïyi “"d G‘,k0,r' C I * J- T,th- Phy- (Ü.5.5.Ä.). Vol.H (1941). pp.801-8. 

Traata, M., aad Malatar. A., 4.,a. Pfcyflà. (5), Vol.7 (1930). pp.409-26. (Vi.coa.ty) 

(4##>IU-lar. E.. and Br.,tl,ag. K. , iir.., Vpl.60 (1937). pp.620-24 . 636 - 40. (Vi.coa.ty) 

<4#t> A ’ ""d ^4-411 ° * Vol.8 (1941), pp. 133-43. (Vi.conty) 

,4**' O^coIUÎ)8“ Sfc“UÍk0’* L V" “y'*- L- Vol.6 (1934), pp.470-77. 

<4##,îv.~,^:rJjr#,d' ““ Br0^' Pr“- d‘Bd- V.1.34 ( 1931 ), p. 1314. 

Bartl.it, E.P., .« al., J. 4.. CK... 5oc., Vol.52 (1930), pp.1374-82. (^....611 ,ty, 

Eick.a, V.rK.nél â..t pAy.,*. C.. (8.,,,0). Vol.18 (,916). p.4. (Haat of Fa.,on, 

• («as > B , 
D^TT •' • J- V.1.J4 ,,,,5,. 

N,~' * C - *. V-* >S0 U»«l). ,,40.-1. (H... of Di- 

0.,.. ¿íÍIm.Í^'ÍÍiS (îw 
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1 '0f' phy,-‘ Vo*-3». (1937). pp.17-27. (H..t of 

4 50« ) 

(H... '" S-1' Vo1-2’ ”»”>•» *35-$». 

1,07‘nil*- J*U* J' Chtm- Phy-> Vol.R (1940). pp.459-65. (Mo.t of Dissociation) 

i son ) « 

(ÍLlITf'Diss^isuon* * *nd P-* Z’ phyili‘ Cktm., B. Vo).41 (1938). pp. 15-22. 

*" ’ m-iî' .H.8.,' ... *«■*■*■• >. Voi.ii (i44i)( 

,r,€- S..., Vol. IRA ( 19431, pp.e-m. (H..I .( Di.w,.ti«i> 

' uüsrô^b^ssoc^sorrr' ^ 0 , Pr0C’ ñ0y' S0C‘ {Lonä°n)‘ V®1A183 <1945), pp. 374-87. 

* Hsrtbor*. G.. Chtm. «es., Vol .20 (1937). pp.145-67. (Hast of D.s.oc ist ,oo ) 

1 £.7Vf""d 18soci^11ónl J ’ *"d C*pron' p * Coaf>l- Vol.204 (1937). pp. 1039-41. 

5U Disr^isti¿i»)nd Ger0’ L ’ Z phy,lk- B. Vol.36 (1937), pp.105-28. (Best of 

Hags« run. H. D. , and Tate. J.T., Phyi. fíev., Vol.55 ( 1940). p.1136 (Hrat oí D.s- 
• OC I • t 1 Ofl ) 

' Costsr and Brona, Proc. Acad. Set. ÁmUtfdmm, Vol.38 ( 1935). p.9il. (Heat of Dia- 
• oc i • 11 on ) 

Sir on , J. utmet gat., Vol.62 ( 1938). pp.224-28. 2H4-88. (Degraa of Diaaoc,.t,on) 

’ Nicolat, B., haturt, Vol.138 (1936), p.1097. (Degree of Diaaoci.tion) 

:,"" Pr°’' «*w» 

FoIUtli.')’ Bur' Standard,, Vol.22 (1939), p.407. (Beat of Coa.bu at ion. 

M' If*Ft*r-.t?onk)1**’ ‘nd MÍner’ lnä Eng‘ Cktm' ’ V0,:î3 (194,)* PP- 584-90. (Free Knergy 

8" f:irri;.B2:LiCif^:!r'M c'of“, S¢fcoo, Ucknol t 5,a,# f"** 

'”S» Cluaiua. Z. phyttk. Chtm., B. Vol.3 (1929), p.41. (Heat Capacity) 

*Sae explanation on page 235. 
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5 4 £rrr"’ n*",‘ f,*e*roc*«- Sof-* ^ U PP 6 «. (pr.Pr..t). (Specific 
m 

,M5'Sch.«| ..d M.u.., 4«. Phyik., Vo 1.40 (1913), p.473. (H«.t C.p.city) 

<M" r.ÍIctr)M L" *"d C■0', J' Am' Cktm‘ 5or** Vo'-56 (1934,• PP-271’76. (Hent 

Cyanogen 

,MT’*rÍÍ”: of'pîï.ÎÆi)“' L'r', COr',#{, ü""'' C*'"- Vo‘-5 PP ”9-59. 

A*‘ "* Gi^' ’ r ' 4-' Cfc-* S« ' V** « <>’59). P-2940. (TVr^l 

hon« III, C.E., Cmu. ckim. »»•»., V0|.49, I (1919), pp.151-53. (V.por Pr«..ure) 

<M0> ?r«V.rJ.,H■cr^^íc.Bî^í^il,, D C" J' Am‘ Chtm- SOe - Vo'-47 (,92S)* PP 2W9-32. (Vapor 

ÍTvap^iaÍáio****0"' P L*’ J' Chtm' SOe“ 1935, PP ,001-5' Ten.ior, He.t 

C«7«t»Aïty7d A ' Z- P*',ik- Ck,m ' B* Vo1-31 <1936). pp.361-81. (Th.r..J 

Rankin*, A.0., Proe. Roy. Soe. (Londan), Vol.99A (1921), pp.331-36. (Viacoaity) 

1 RtakiM, A.0., and Soith, C.J., Phil. Hog., Vol.42 (1921), pp.615-20. (Viacoaity) 

Graha«, Phil. Trout. Ill (1846), p.573. (V,acoaity) 

lB,6' \pXCioGtV. * Ha at' c!f* Forana ti on V 00 <1945). pp.33 8. 

*"d SehUl1*' H" Z’ p^tlk- Ck*m-> A. Vol.164 ( 1933). p.386 (Heat 

cÍhíIÍ!«’! É-7rdop^d**r ' R M ' Am- cktm‘ Soe' V°1 • 55 ( 1933). p.1952. (Heat of 

Yoat and Stona, J. Am. Chtm. Soe., Vol.55 ( 1933). p.1899. (Haat of Fo.-.ation) 

1 Kharaack. J. Rtttor eh Rot. Bor. Standard., Vol.2 (1929), p.359. (Haat of Coadmation) 

kallay, K.K., (/.5. Ror. «ma» Boll. JfJ ( 1935). (Haat of Vapon.ation) 

*hea caplanation on papa 235. 
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,Ma ’ Th.ppui,, Ann. chim. et phyt. (6). Vol.15 (1880), p.5I7. (K«at of Vapori..t«on) 

M" * DÎÎUÎ*nàoÏ)C“ *nd P*"9' R N" J' Chtm‘ nyt’' Vo,‘10 <1942)- P-490> <H**‘ of 

,^>îJ«lr^iVt<;«v"nd.rp;,Ty'WG-'Proe-Âoy-5oc-aondo,,)' v°j ai83 «i9«).«- 374-87. 

,548' Val.tin, J.G.. J. Chem. Phye., Vol.14 (1946), pp.568-69. (Diaaoc«ation Energy) 

<*4*' thita, J.U.. J. Chem. Phye., Vol.8 (1940), pp.459-65. (Heat of Diaaociat«on ) 

ScliMid, R., Gero, L., and Zeaplen, J., Nm^mrmiitemichmftem, Vol.25 (1937) o 558 
(Diaaociation Energy) ‘ ^ 

(»4i) __ ,. 

aociation Eniriy"’'Vo1-57 < 1938)- PP-»«9*206. (D,.. 

-, Proc. Phye. Soc. [London), Vol.50 (1938), pp.283-92. (Diaaociation Energy) 

^501 Deb, S., Sc lence anJCmlture, Vol.3 ( 1938), pp.619-20. (Diaaoct, on Energy) 

Leder le, E.f Z. phyexh. Chem., B, Vol.17 ( 1932). pp.362-68. (Heat of Diaaociation) 

* f/i'ao'AT'Íoñ)0’0” *nd G*r,h,n0"lU' H-' J- Chtm- Ph^-' Vo1» «1933), p.885. (Ueraal 

a” îii"idvoî'7 Teek-Econ- sc,••pub- °#p‘- *»"»»* • g ol.7 (1935), pp. 171-82. (F.fiergy of Dissociation) 

^841 Laaaraff, , Phyeica, Vol.2 ( 1935), pp.737-42. (Energy of Diaaociation) 

,M#,íi;::;to:;kn;.íoc;.t:^)Ger,h,no*iti' c*#*- (3933). pp.«2.39. 

<M4»Sch.,d, R., Z. Phyeik., V0I.99 (1936). pp.274-80. (Energy of Diaaociation) 

<887 ' Hertherg, G., Nature, Vo).137 (1936), p.620. (Energy of Diaaoráatiaa) 

<#M,Sch..d, R., Z. Phyexh., Vol.99 ( 1936), pp.562-68. (Energy oí Diaaociation) 

' ïolüt) H‘' *"d A*che' T” Z Cktm-• Abt B* Vo! l* (1931). pp.18-26. (Dipole 

(8*® > Cardoso, E., J. chxm. phye., Vol.10 (1912), pp.470-511. (Critical Conatanta) 

' Pickering, S.F., J. Phye. Chen., Vol.2B ( 1924), pp.97-124. (Critical Conatanta) 

-, Nat. bar. Standard. (Í/.S. ) 5ci. Papert No.Ut (1926). (Critical Conatanta) 

•See explanation on page 235. 

263 



M* ’ C^ír.Vt.f” “** Uumm' G ’ C*M'' r"'ä" Vo1151 PP 141-43. (Critica l 

‘,M4lSi.r...o.. D.P., J. «... Pk„., Vol.7 ( 1939). pp.17i.74. (TH.r.ody«..„c Functio«., 

<***) 9tkmi4' R • “d C*'®. L-. *■ Ckim., B. Vol.34 (1937). pp.I05-28. <TW..j D.t.) 

( i 
U*i*, C.N.. and Kara*. «... Soc., Vo).40 (1918). pp.472-78 (Fr.. Fjiergy) 

<M7’ Stitt, F., J. Ch*m. Pk,i., Vol.7 (1939), p.1115. (H.*t Capacity) 

^ ft® (I ) 

clÜÍÍítV) ,*r' *Bd Z,**Ur' * T-* J’ Ch‘B- Vol l° <*»«>. PP■ 740-43. (Hrat 

**'’ (fuaT^JeUy')*"- C “ ‘ J’ Am‘ Ck'm 5oe- V®* ^ (1’42). pp.2511-13. 

m9) Streik, E.J., and Yoat, D M., J. «ta. Pkyi., V0|.7 (1939). pp.1114-15. (Heat Capacity) 

Eackan aad Bartraa. Z. pkytiè. «,... B, Vol.*l (1936), p.361. (Molar Ha.t) 

Daoar, Proe. Roy. 5oc. (Loado*), Vol.89 (1913), p.lS8. (Sp.cific Haat) 

',T'» Tho^)*on, H.»., Traa.. FmrmdmySot., Vol.37 (1941), pp.344-52. (Entropy) 

Cyclopropane 

^ Prô^îiiï.J *B<1 •",kUr‘ **• J c**® . Vol.104 (1922). pP.37-43 (Phy.ic.l 

,,t4Í irÎrjj'ÎBiiïü^ioi.'ti ^ ArMlr0n‘* nT* 4“- Vol.58 (1936), 

au.k 
O ïiiï&i'pU'Zi.T"' ™ • C^- Vo1 68 P-»««. (Ren.. 

Goffolaak.ili, S.I., J. Ora. «... ((/.5.Ä.Ä.), Vol.9 (1939), pp 1101-3. (Danaity) 

,,T,> GrOM•, A V-* Md Llm*’ CB • J Am a«- Vol *! (1939), pp.751-52. (Dana.ty) 

> Titaai, In»t. P6y*. «... 8,,,arc* ( Tokyo). Vol.8 (1929), pp 433-60. (Viacoaity) 

<» » . Ml. «,a. .Soe. Japaa, Voí.5 (1930), p 98. (Viacoaity) 

<M,) iuU- •'*- Cla... ,c(. „ck., Ma 3/4 (1942). pp 21-25. 
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'«•¿J 

(M4> 

* (*•«) 

(MiV) 

( MB ) 

( *«T> 

(MB) 

in«») 

* < MO ) 

I Ml ) 

D« I • p 1 a c • , R., Comp t, rené.. Vol 204 (1937). pp 263-« (7T,.rMl CondoctÍBÍ ty) 

•' '*'• (t>-v«'30 "*«>• i-“3- <«•« •' 

•CUrBoch. J. fi'.'Tchho,, Bur. Standard,. Vol 2 (1929). p.359. (Hoot of Co-bu.t.o«) 

IWmom^. K.L.. Proe. Indian Acad. Sei.. Vol.4 (1936), pp.108-33. (Co.prB..»bi lily) 

¡bid.. Vol 4A (1936). pp 675-86 (Co-pr«..,bility) 

Stull. D.R.. Ind. tnK. Ckem.. Vol.35 (1943), pp 1303-4. <H#ot C.pocity) 

Spoocer. H.M., J. Am. Chem. Soc., Vol 67 (1945), pp 1859-60. (IWot C-pBcity) 

J B ■ •*' • * ■j- »•••mi»«). 

SÄrr^Ä*4 '*••••*•■ •«•♦O). 99.610-.. 

J*" J- Ph’' - v°' 6 (<•<•<• P9 692.7«. (Ifoat Capceitr, Fr..)à..,„. 

Diborane 

'”*» Agronrjaov, L.E., J. C,m. Chem. (LS.S.B). Vol.9 (1939). pp 73-82 (Structur.) 

' **ieh. A.E.J., CA«aif try and Induitry. 1939. pp 869-72. (Structure) 

(BB4» 

I MB) 

(»•») 

Ibid., pp 937-40. (IWactiona) 

Languat-Miggina, H.C.. and Ball, R P.. J. Cham. See.. 1943. p.250-55. (Structur.) 

JôîiîriîKi.V«.“-.!-"' * J- 4* *•- »•'•» <•»»•>. 99.4Ml.lt. 

c‘" *•••.. Vol.Jl (1942), pp 43-75 (Stpye««,.. Propre...) 

<»M) Seklaaiagar. H.I., and Fkir*. A.B . Chem. Bee,.. Vol.31 (1942). pp.1-41. (Chaaiiatry) 

(,W,> Stock. A., and Fradarici. k., her. Vol 46 (1913), pp.1959-71. (Phy.ic.l Prop.rt.aa) 

Stock. A.. Fradarici , K.. and Pr.a.a, 0. . far.. Vol. 46 (1913), p.46. (Pkyaical Proparti.a) 

'*w,) Stock and )aaa, Ber., Vol.56 (1923). p.789. (Pkyaical Propartiaa) 
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* ( AO 3) 

UHlwMcay.r, ., .i., y. 4.. CA.a. Sac. Vol.A3 (1941). p. 559. (Phy.ic.l Rroparti..) 

‘*W> Steck, A.. *1 b«r«. E., and Matki>c, !.. Btr., Vol.69B (1936), pp 2811-15. (R.rarhor) 

'•°4’ Rom. ».A., and Borger, E. , fier., Vol 7üB (1937), pp 4M-54. <TW,oche..c. 1 I^t.) 

* (ao<») „ ^ , 
Raaaaeaay. K.L.. Proc. Indi.n Acod. Sa.. Vol.24 (1935). pp.364-77. <D,pol, W„e) 

'*MI Stitt' *■ ' >■ «... n,... Vol.8 (I.40I. p, y>186 <«,.1 C.p.city) 

SUiAïi’d^cuîrs;«;"1"' r'“ (î..8..i.voi.„U(„4S1. 

* PiUar, I.S., J. 4a. CA.a. Soc., Vol.69 (1947), p.184. (Entropy) 

(**" Kallay. K.K., V.S. But. Mina fimll. 383 (1935). OVat of Vaponiation) 

<*l#' íflDlb¡í.nel-n(ÑódD.tr)P°rt ^ ^ ^'anaatâc.. Nary Dapt., ‘Heat of Co.b«.ti 

l*tl> Na.k.rk, A.E., J. Am. CAea. Soc.. Vol.70 (1948), pp.1978 (Critical Data) 

on 

Ethane 

Porter, F.. J. Am. CA«.. .Sac., Vol.48 (1926), pp 2055-58. (Vapor Pr.a.ure, Den.ity) 

(•«*) 
tiïlïU *' ' “*d *“lt*r'' J E" J- Am- Chtm S** ’ vo148 (1928), pp.2051-55. (V.por 

<«MI 

'•,4» Kat«, D.L., and Salman, t., /nd. f„g. CAea. , Vol 31 (1939), pp.91-94. (Surface Tena,on) 

Heaner, H.H.. «, ai., Ind. Eng. Chem., Vol.36 (;944). pp. 956-58. (Volumetric Behanor) 

Btattia, J.A., S«, G.J , and Smard, G. L , J. 4a. Chem. Soc., Vo).6l (1939) 00 924-27 
(Cnnpreaaibi lity. Critical Conatanta) ' ^ W* ”4 27 

•»<1 »or*, Phyiih., Vol.10 (1931), p.81 ^Viacoaity) 

Sidgeick. Iran.. ForodoySoc. (II), Vol.30 (1934), p.904. (Dipole Moeent) 

Beattie, Hadlock, and Poffenberper, J. Chem. Phy,. . Vol.3 (1935), p.93. (Compre.,, bility) 

»itt, R.K., and Kemp. J.0.. J. Am. Chem. Soc.. Vol.59 (1937), p.273-76. (Heat Capacity) 

<M,> 22#bOteît’c!£îïuîi “ " * Hr*',0°r‘‘ M J • J Am- C^*- 5®<-., Vol.52 (1930). pp.611- 

Kiatiakoeaky, G.B.. and Ri c« , J. Chem. Phy»., Vol.7 (1939), p.281. (Heat Capacity) 

* <«ie) 
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(•ai) 

(•14) 

(•as» 

(•a«) 

(«a») 

(•a») 

(«a») 

(•a®) 

(•ai) 

(«aa» 

(•la) 

(•34 ) 

(•15) 

(03A) 

%“(hÍ.TcI^®¡?,) u*1“'- *“*• r- a. O... P«,,,., »oi.r 

• il.on, F. B.. J. Chem. Phy, , .r,|.6 (1938), pp 740-45. (Ikat Capacity) 

Siicliy?1*" *nH • J- Am- V«»-65 (1943), pp 42-44 (H.at 

SínÍtí)"Pb#l1, P*rl,,r’ 'rOC- floy- Soe- ^orndon). Vol.100 (1921), p.l. (Ik.t 

Srheel .„d Heu.c, Ann. Phyeià., Vol.4Ü (1913), p 473. (Ha.t Capacity) 

Ca^-clÍr**^’ G B ‘ “nd HmtmÍ' F ' J Ck'a- Ph,‘ - Vo1 6 (1938)- PP »» ^ (Hrat 

ÎmU:â: *“*'• '•••• «••••••“- »*-»,'*. ... 

Mundmann, »., Z. phyeik. Chem., B. Vol.39 (1938). pp 23-43. (Heat Capacity) 

»1 Ison, F. B , J. Chem. Phy,., Vol 6 (1938). p.408. (Ikat Capacity) 

("iaat ' Capacity) *"*' ñtMehL^ "Khc»gaa* (USSR), Vol.3 ( 193(,). pp. 27 - 32. 

^*ecif,ceHb:.o’ D C-* “nd Uc*y’ W N * '-«• ' Vol.29 (1937), pp.65«. 

Fuckan. A., .„d »a.^rt, K., Z. phyeik. Chem.. tí. Vol 23 ( 1933), pp 265-80 (Specific 

Capacity^'Entropy)^**r' K I * J- C**«- - ^ ^ (»«7). pp.276-79 <H..t 

53ye(¿.írop;)BrU,‘*“*r’ ^ *nd M*y*r' M G • J- Aa V*'*- So' ' 55 (1933), pp.37- 

(•IT) 

*(•IT») 

*(•ITb) 

Holco-b. D.E., Ind. Eng. Chem., v0|.36 ()944), p,384 (Tb.r-odyna-ic Propertiea) 

Proeen, Pitiar, and Roaaini, J. fíeiemrch Net. Pur. .Standerd,. Vol.34 (1945), p403. 

Proaen and Roanni. J. Reiearch Nat. Bur. Standard,. Vol.34 ( 1945), p.263 

Ethanol 

( A 3 A )1 |/ I I u i ' m 

KeJlay, K.K., J. Am. Chem. Soe., Vol.51 (1929), p.779. (Thermal Bata) 

1 Smietoalaaski, et al.. Campt, rend.. Vol.194 (1932), p.357. (Bailing Point) 

•Sea explanation on page 235 

267 



’‘*40> Yo,in*' bUlinPrmc, Vol.12 (1910), p.374 (fWn.ity, V.por Hr...ur.) 

^411 MuUj. ii#*. Btr., Vol.78 (2), ( 1378). p.2’9. (Dcnatty) 

M °,M' f",k“r‘ 11909)1 Z Pkytlk- CHtm • Vo1-72 <191°). P ft95. (Danaity, 

Tit“i* T>' Bmlt- Cktm So'- ■'•P** v«»l « (193J). pp.2^5-76. (Dan.ity, V,.Co.»ty) 

Uitaukuri and To<io«ura, Prot. Imp. Áemd. (Tokyo), Vol.5 (1929), p 23. (Vi.coaity) 

(*4"1 Ï-. «"I*. Ckom. Sot. Jopo*. Vol.2 (1927), pp.95. 161. 196, 225. (Vi.coaity) 

'•44) Liebt and Staebart. J. Phy$. Chom., Vol 43 (1944), pp.23-47. (Vi.coaity) 

'"4T' Tonowura and l.h.h.r.. *a! 1. Cb,.. Soe. Japan, Vol.9 (1934). pp 439-41. (Sorf.c. Tan.,«) 

<44*> Sait, and LacKn.r, An*. Phyuk. (4). Vol.49 (1916), p.93. (Tbaraal E.p.n.io«) 

,#4" Ro..,.i, J. Ho.'orckNo,. Bur. Standard., Vol » (1934). p.192. (Ha.t of V.pori.atioo) 

Schur*.nn and Aaton, J. Ckom. Pky,., Vol. 6 ( 1938), p.480. (H.at of For.at.oa) 

Roaaiai, J, Botoorck Not. Bur. Standard., Vol .8 (1932). p.119. (Ha.t of Conation) 

Clotte tei. /i.., aat. « nat., Vol.26 (1937) 
PP W3-S. (Haat Capacity) 

nr|r!r'«ï,F,er'i“"H J- *9ymrek -Standard., Vol.34 ( 1943). p. 403. Ulaat and Fraa Incrpv of Fornation) 

#M C^«bC"t^)RO**,*Í' J' *',tartk far 5t.nd.rd.. Vol.34 (1945). p.263. (Ha.t of 

"8# S^éríÍ)’ *’* "nH Ro"n*ri " ■ 7 pkrttk B v«‘ 39 (1938), pp.126-44. (Ha.t 

<*M) P,rk,# C.S., 1*4. fag. thro., Vol.29 (1937), pp 845-46 (Ha.t Capacity) 

'••7' Di.on and Gra«..ood, Proc. Boy. Soe. (London), Vol.AlOS (1924), p.199. (Spacific Ha.t) 

^441 Jatbar. S.K., J. I*4ion /n.t. Sei., Vol 22A (1939), pp.39-58. (Spacific Haat) 

^441 Zaiaa, H., 7.. E Uektroekom., Vol. 45 (1939), pp.456-63. (Haat Capacity) 

<•.<*> 

(««!) 

Ethylene 

Saeruya, M. Ann. am*, and rarbarant«, P,m. (l4),Vol.2 (1943), pp 91-101, 107-93 
(Haaiaa of Propartiaa) * ° 

i “ * 4“*- ,4e- P'Ptr"»»- *c».. J^ol 19 (1931), pp.134- 
95. (Phyaieal Conataata) 
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(••4) 

(•«») 

°- J U -<.«..».11* (IS,»,, pp 737-42. (P,Prop.,,..., 

C K- ^ PP.10,.-nil. (Phy.it.I 

St.hr(o.a, h., J. ,4,,.. Vo, ,6 (,„„ w iJ5.2„0. ,0...,,,, 

Si™;.";.?'' "d ' • J- “'* • V«> “ pp.65-138. (B..... .( 

re«ai 

(•«T> 

(«••) 

(•••I 

•(«TO) 

(•Til 

<«T»> 

(«T«) 

(«T«) 

(«T 5) 

(«T«) 

(•TT) 

C1..Í.., .,4 *i.,.nd. *. ,4,,,4. Ch.... B. ,,1.46 (1,60). „1-37. ,«,Ui„ 

r'“' ^ <=“• <»>. v»‘ 2'. !«..> (5028). 33-40. 

Stock, A., ud Bitt.r, G., 1. phytk. Ch'm., Vol.126 (1927), p.172. (IVn.ity) 

. Z. phyuk. a«.., Vol.124 (1926), pp 204-16. <U.n«ty) 

UdMburp. A., «d Kru*«r. C. . Vol.32 (1899), p 46. (IVn.ity) 

(uinîity)’ 7 ' mmi E,cr,h“no- Compt. rend , Vol.207 (1938), pp.1044-46. 

(«T«) 

(«T«) 

(••O) 

<A«3) 

42*^(I)*n«ity)01,0"**^' C ‘"d M G'' Co^‘* r'nJ-‘ Vol *«5 (1927), pp. 1240- 

Leduc, A., Coopf. rend.. Vol.155 (1913), pp 206-7. (Dun.uy) 

batuoc««, T., Hele. Chen. Act*. Voll (1918), pp.136-41 (Don.ity) 

Pr«««ur«^ ' "nd R°'>*r’ E E ' J- Am- *•«-. Vol.62 (1940), pp.806-14. (V.por 

D.l.pUc. R . Comp. rend.. Vol.204 (1937), pp 493-95 (V.por Pr«.«ur.) 

Pr«:«uro? L * ‘Bd FrOÍÍCh’ P * ^ *"«• Vol.21 (1929), pp 1116-17. (V.por 

Brittan, G.T., Tr«,. f.r.d.y 5oc. Vol.25 (1929). pp 520-25 (V.por Pr...„r«, üon.ity) 

U927).,lJp nSéldÔ^ivîioî'pï.î.iJr*4**’ 4*'d‘ tentchappen Ameterdom. Vol.36 

. Proc. Acad 5c. Ameterdam. Vol.30 (1927). pp. 1057-61. (V.por Pr...ur.) 

(ï:;ô"pri.;«^rd RoUruo,,t 1 • •y-a«*). pP. 1893.1902. 

■. U.s. Hur. Hme, Tech. Paper, No. 1*1 (1916). pp 30 A (V.por 
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<*M> St0e,,, F., uJ Ku». E. , Ä*r., Vol. S4B (1921), pp 1119-29. (V.por Pressure) 

(H«4) -, , 

F'¿-n.M*lTr 'nd E - J- T,ek- PHy- (V.S.S.R.), Vol. 10 (1940), pp.VHB-98. (Thrrmil Conductivity) 

<ML'* Ü S • lnd Ent Ck*m.. Vol.33 (1941), pp.675-78 (Thvrnul Conductivity) 

Uelaplac«, R., Compt. r,nd , Vo).2Ü4 (1937), pp.263-65. (TKarual Conductivity) 

(•UT) 

(«■•> 

(••U) 

•<u*0) 

(aui) 

mai) 

(••s ) 

(•»4) 

<••»> 

rauai 

(••») 

(444) 

<aaa> 

< TOO ï 

<T01) 

(Toa) 

(TO») 

(TOO) 

Coppock. J.B , and »hyt la-Ürav, R , proe. Roy. Sot. (London), Vol.A143 (1934). pp 487- 
505. (Evpanaion) rr 

Uduc, A., Compt, rend.. Vol.148 (1909), pp.1173-76. (Eipanmon) 

Hudrnko, N.S., J. Etp. Theoret. Phy,. (U.S.S.R.). Vol.9 (1939). pp.1078-80. (Viacoaity) 

?vÎîcïaitî)S" “d SW*h"'ko,'‘ L V « FAy.,4. Z. Sowjetunion. Vol.8 ( 1935). pp. 179-84. 

Mason. S.G., and Maas». C., Can J. Reetwrch, Vol.18 (1940), pp 128-37. (Viacoaity) 

Titani, T., Aull. ¡nit. Phyt. CHem. Reteurck (Tokyo), Vol.8 (1929), pp 433-60. (Viacoaity) 

Ti tañí, T.. Bull, them. Soe. Japon, Vol.5 (1930), pp.98-108. (Viacoaity) 

Traut*. M. , .nd Malstar, A. , Ann. Pkynk (5). Vol.7 (1930), pp.409-26. (Viacoaity) 

Van Clrava, A. B. , and Maaaa, 0.,Can. J. Rteeoreh. Vol.l3B (1935), pp. 140-48. (Viacoaity) 

Schmid, C. , Ca«-und Rotier fach, Vol.85 (1942), pp.92-103. (Viscosity) 

Co-i«g. E.».. May Und, B J and Egly, H.S., Vnie. Ilhnoi, Eng. Eept. Sto Bull,. 
Sanas No.354 (1944). pp.7-68. (Viacoaity) 

(víicMÍtyjW” Md M•yUBd• B Chtm *'*• F"«-. Vol.52, No.3 ( 1945). pp.l 15-16. 

Conings, E.»., and l^ly, R.S., Jnd. Eng. Chem,, Vol.32 (1940), pp.714-18. (Viacoaity) 

Traut*. M.. J. prakt. Chem.. Vol.162 (1943), pp 218-23 (Viacoaity) 

¡rr!¿SF - -"d Ulkov. GI., J. Tech. Phy,. (U.S.S.R.), Vol.11 ( 1941 ), pp. 801- 
8. (Viacoaity) 

Cxmingo, E.t., and Egly, R S., lnd. Eng. Chem., Vol.33 (1941), pp.1224-29. (Viacoaity) 

Zia*aar, 0., Ber. phynk. Ce,.. 1912. pp.471-492. (Viacoaity) 

Hofsaas, M., J. Gm,beleueht., Vol 62 (1919), pp.776-77. (Viacoaity) 
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,Tüft' Cardoto, E., and Am», E., J. ehim. phy$.. Vol.10 (1913). pp. 504-8. (Critic.l Coo.Unta) 

(T0B’ Licht and Stachart. J. Phyt. Chem., Vol 48 (1944), p.23. (Viacoaity) 

<707) Hreacco. F., J. Chem. Phyt.. Vol.14 (1946). pp.501-2. (Aaaociation 

,70*) (jolik. A.Z.. Vtpekhi H,. /Vau*.. Vol.23 (1940), pp 67-73. (Critical Data) 

(7U9) dickering, S.F.. J. Phye. Chem., Vol 28 (1924). pp.97-124 (Critical Con.tanta) 

(7,0, -- /Vat. Bur. Standard. (U.S) Set. Pmpen /Vo.541 (1926), pp. 597-629. (Critical 
Conatanta) 

R ' *n<1 J- ^••••'‘ch, Vol.17, B, 1939, pp.206- 

*,7,a) Coppock. J .B., Phil. Ha*., Vol 19 (1935), p.U6. (Thermml K.pan.ion) 

50^n(G*apraaaibi^l*t*) ' J'R'’ *n<1 0l • J- ^••••reh. Vol. 17. B, 1939, pp.23l- 

<TM> C*WOOd' •nd P«tt*raon. H.S., J. Chem. Soc., 1933, pp.619-24. (Conrea.ibility) 

pr"aa!biUty*nd St*• t*«n*>*r*. H., Z. angew. Chem., Vol.42 (1929), pp. 1121-23. (Coai- 

(7,ft) Hatuacaa, T., Helm. CA.a. Acta. Vol.5 (1922), pp.544-546 (Coapra.aibility) 

,T17) -'J cklm- P^y-. Vol.22 (1925). pp 101-115. (Conpre.aibility) 

State/ * *nd C H ' J' Am' CHtm' Soe'' Vo1-68 0^46), pp. 1080-83. (Equation of 

(7,,) Su, G.J , Huan*, P. H . and Chan*. YM., J. Aa. CAca. Soc., Vol.68 (1946), pp 1403- 
4 (Coaipreaaibi l.ty) 

(7ao» Su. G.J. , and Qian*, CH. , Ind. Ent. Chem., Vol 38 (1946). pp 800-2. (Equation of Stata) 

<7a" Micke la. A., and Galdaraana, M., PAyr.ca, Vol.9 (1942), pp.967-73. <Co*preaa.bility) 

<1aa) ' -nd TurnbuI1- D . i'*« Chem., Vol.33 (1941). pp.408-10. (Critical 

-, J. Aa. Chem. Soe., Vol.64 (1942), pp 2195-98. (Equation of Stata) 

Roper, E E., J. Chem. Phyt., Vol.8 (1940), p.898. (Gaa laperfectiona) 

, J. Phyt, Chem., Vol.45 (1941), pp.321-28. (Gaa laperfectiona) 

*See explanation on pa*e 235. 
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<TM> H w 

S',," **á ll“***' 0 ' C-"’ J- *••••''*' Vol.li, B. 1940. r»p 103-17. (Ag^r*. 

R L ' 0 • t** J *••••'«*. Vol.16, B, 1938, pp 289-302 (A**rp- 

' ?Ã««í««?iáo«"d A l"' Tr*"*- Roy- Soe- (Londomt. Vol.A236 ( 1937). pp 303-32 

,r$0> L J-. J. BA,.- CA.p.. Vol.33 (1929). pc 354-AO (E^u.t.o« of St.t.) 

( y } 
•«kl. Z. phytik. 0**m., Vol.133 (1928). pp.305-49 (F^u.tion of St.t.) 

<?,,> **'••• P - ^ - V«»l i*’ (1918). pp.364-65. (^u.uor, of 

<T,,) /-. Vol 21 (1920), pp. 457-63. (Kqu.t.on of St.u) 

<TM> F-* Sta^‘ A., Z. PA,..A, Vol 4 (1921). pp.22b-44. (Critic-1 Con.t.Bt.) 

<T,4> F 0-‘ lmd **• <*•••• V«»-2V (1937), pp. 1424-30. (Met of Foret.on) 

m"(!LÏ ¡¿ r«íni:!*LL«i.J¡ *••••'«»*•' «.. 5—^*, Vol. 36 UV«), „ 26». 

.. S'"“'“- »•! M pp. 559.6Í2. 

(T*T) 

^■jiîîi.'iiu.rif'^r.Ji'"J- *.. voi. i» (1937), 

/Airf., pp. 339-45. (Hoot of Coabuation. Foretion) 

(ff§) y , Q 

(SiJiwÎe’îîoMrïi«) 4"‘ Im,t Ck,m- lm,rt Vo1 40 PP-227-50 . 

,T4•, HxMpoon, H.t., and Lianott, J.W.. J. CA... 5o... 1937. pp.1376-84. (Structuro) 

<T4,> *>lao., E.B., J. CA... p^,. vol.4 (1936), pp 526-28 (TWr«>dyn.n,e Prop.rtia.) 

K...«!, L.S.. J. Am. a... Soc., Vol. 55 (1933), pp 1351-63 (Fre En.rpy. Ent.opy) 

<TO> ^Vrom^:/^ H °- -d M,iUr' E L * M '-1.33 (1941). pp.584- 

' 44» Edam.t.r. W C. , Imd. img. CA.... Vol.30 (1938), pp.352-58. (TTuPnaodynaa.c Prop.rt.oa) 

<T4*> ’ /,,rf- tn* a#* * V«' ” (1940). pp.373-74. (Sp.cifie H«.t) 

*"• ’“V- O-*- »w.. Vol.» ( 1941), pp.l|,.I». 

(T4T' Emchm. A . and Ha.A. F., Z. pA,aiA. CA,..( Vol 134 (1928). pp.161-77. (Speific Met) 
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(T**) 

S3n:«:',sí«as*i¿;} '••• «.. *••»-»»»•«. «.. 
<»«) -__ , . „ 

, Z. phyik. Oi,... B. Vol.20 (1933). pp.la4-94. (Spécifie lU.t) 

âÂûî.i.rwrJ.i7 c‘"- •• ^131 «>'*«-«•• <"»«• 

<Tft" ,Wu**’ * • Ann My**-. Vol.59 (!9I9). pp 86-94 (Specific H..t) 

Srh* 11 •r"1 M*“**. *•. Z. EItktroch'm., Vol.21 (1915), pp.286 95. (Sp.e»fic H#at) 

(TM) 
U.rk, J.E., and Ka.p, J.D., J. Am. Ch,m. Sot., Vol.59 (1937), pp. 1264-68. (Üp.cific 

17M) Pack*. G.S. , Ind. En', Ch*m., Vol.29 (1937). pp.845-46. (Sp.cf,c Heat) 

TM> ^fîcVH..^- EtPtl B,t,arch Lab- 'kh**^*' (U.S.S.R ). Vol.3 (1936). pp 27-32. 

”' - Pitttkmrgh Bull., Vol 29 (1933), pp.116-20. (.Sp*cif»c H»at) 

8T' Haaa. M.E.. and Ste*a».n, G., J. Phyi. CH*m., Vol 36 (1932), pp 2127-32. (Spocific Haat) 

•' P.11, D.B. , and Maaaa, 0.. Can. J. Btttmrck, Vol .16. b, 1938. pp.449-52. (Spacific Haat) 

,78,, ^“(S^.nrTíír' J W ’ *nd *••'* ° * ^ J- Vol. 16. B, 1938. pp 230- 

(T#0' 

<7S1’ Ru.dy, R , Cnn. J. Btttmrck. Vol.7 (1932), pp.328-36. (Spacific Haat) 

(T•8, Brucknar, H., Ca.-a. Bmytrbmtk. Vol.78 (1935), pp.637-39. (Sp^.fic Haat) 

' Í£t\'£:iíZd££r' H" FOr,Ch Gobi,tt 4**««**. V0I.B6 (1935). pp 209- 

<7#4’ Ju*li- E • Fomormt,Utk.. Vol.26 (19J8), pp 313-22 (Spacific Haat) 

•-Bd d*Groot*SR-'ny,ie*’ v°112 (i946)- ^ 

<TM' D B * ***'•**• r.D., Ind. En, Ckaa., Vol.35 (19431 pp 639-45. (Spacific 

Stall. DR , Ind. En,. CW, Vol.35 (1943). pp.1303-4. (Spacific Ha.t) 

*" ÏÏZÏyr- *"d Kl*nn*8*n- G M • J- Âm- CHtm- 5«f-. Vol 64 (1942), pp 2511-13. (Haat 

™ Car¡!«*tÍ) * F'* *nd Z,#*Ur' * T * CKtm- Pt'y-‘ Vo> »° ü»42). PP 740-43. (Haat 
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Pittar, K., J. Ch*m. Phy$., p.5 (1937), 

<TT,) KaasoM, ».H., and lloutoff, D J., fh,H. 
(Entropy) 

pp 473-79. (Tharaodynaaïc Propartiaa) 

•an», mat. intarn. froid. Vol.(2), No 1 (1926). 

<▼»•> 

(7T») 

(»T«) 

(TT*1 

(TT«) 

»fciff, t.J., V.S. Bur, Mimo» Rtpt. No.37*5 (1944). pp.49 (!. (Elanwal.ility) 

mlLZXi'tyï*''1'“ en'r ‘ Vo1'13' N°-9 (1V42)' pP 77'84; No “ (1942), pp.75-78. 

Frai tap, OtorflmtNonUch. Vol.17 (1940), p 7. (E.ploa.on Liait*) 

Forayth, JS., and Town.and, Ü.T., fngintoring. Vol.149 (1940), p.127. (Flamaabihty) 

mmé ,,•CC•r••¢• “ • J- lH,t P^'oIoub. Vol.25 (1939), pp. 459-86 

<»TT) 

(T •) 

Voini*. rs. and kraaa. N.» , Tra*$. Am. Im,t. Chom. Engrn., Vol.35 (1939), pp.337-58 
(e-Kploatv* Charactaristics) w 

"¿II?:.*1:: ^?^So^ol*k• J- Pkyl- íus.s.n.), voi.io (1937), pP.692-99. 

Miaa. «ai, Vol.59 (1935). pp.118-23. <Flaambi 11ty) 

l^büitï)"*’ ** *1'' "S Bmr' R*pt’ °f No. 33 78 (1935). pp.S 8. (Flaa- 

(Esploaion Liait*) 

,TT#> Piipot, A., J 

(T*0) 

’ ^1, E-‘ ^ G” Z- “"**• Vol.40 (1927). pp.245-50. (E»plo.,,a Liait.) 

BrrI. E., and Fiachar, F., Z. •loktrockom., Vol.30 (1924), pp.29-36 (Eaploaire Liait*) 

,T,i' Dodpa. B.F., Chtm. mmd Mot. fa«.. Vol.26 (1922), pp.416-19. (Eiploaia. Liait.) 

<,,4> HD “d "r • «« Vol.26 (1909). p. 67. ( I pn i t ion T.-par- 

Ethyl Ether 

a.«, J. Pky. Ckom., Vol.37 (1933), p.609 (Haiti.« Point) 

(™' aad Marti., J. ckim. pk,o., Vol.25 (1928). p.4H. (Boili., Poi.t) 

,<T,T> MUmfroc. Vol.12 (1910), p.374. (Da«.ity, Critic.l D.ta) 

,T,B» Archibald aad Ura. J. Cko». Soc., 1927, p.610 (Da.aity) 

,T••, hörbar, 4aa. Pkyoik., Vol.37 (1912), p.1014. (Dmaity) 

Taylor aad Saith. J. Am. Ckom. Soc, Vol.44 (1922). p.2457. Vapor Pr...ur.) 

*Sa* aaplanation o. p*«* 235 
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• <»•»> 

<T#1| 

•(»•4J 

* (»••) 

’(»•T) 

*<»••) 

.nd You«*. Phil. Tr*ni. (A), Vol.178 (1887), p.57. (Vapor Pressure) 

Tala«*, MS., J. Phy$. Chtm., Vol.49 (1945), pp.579-82. (Viacosity) 

Puluj, Vi««. Btr., Vol.78 (2), 1878, p.279 (Viacoaity) 

Peteraen, Phy$. Rtv., Vol 25 (1907), p.225. (Viacoaity) 

Rappenacker, Dim. Ftiburg, 1909; Z. phyuk. Cbrm., Vol.72 (1910), p.695. (Viacoaity) 

Kleast. Z ««or*. Chtm., Vol. 207 ( 1932). p.161. (Theraal Fap.n.ion) 

Grose, and Su*den. J. Ch,m. See., 1937, p.1779. (Dipole Matent) 

Saphir, Bull. sor. chía. Brl*., Vol 38 (1929), p.392. (Meat of fusion) 

Parka, G.S., Kellay, KK., and Huffman. HM., J. Am. ebem. Soe., Vol.51 (1929), p 1969. 
(neat of Formation * r 

(§00) „ 

Heattia, J.A., J. Am. Chtm. Soe., Vol.46 (1924), pp.342-57. (Fqu.tion of State) 

Ibid., Vol.49 (1927), pp. 1123-30. (F-quation of State) 

^Fquatión^of Stale)Br,^*e**n' 0 C-• J Am- Ck,m‘ Soe> Vol.49 (1927), pp.1665-67. 

Bridgeman. O.C., Proe. Am. Acad. Art, Sei., Vol 49 (1913), p.3 (Coapres.,bi1,ty) 

iiltll) G S ' an<1 Huif**n' • J- Am- Chfm Soe-> Vol 48 ( 1926). pp. 27 88 - 93. Cn»era.l 

F G ’ “nd J A ‘ J Am- Cktm- Soe > Vol.46 ( 1924), pp. 1753-60. (Specific 

Hssur, J., ActaPKy,. Polom., Vol.7 ( 1938), pp 318-26. (Specific Heat) 

<MT> ^lur' J • Z- ^bytih., Vol.113 ( 1939), pp.710-20. (Specific Heat) 

hT*?* *nd Sclenct R'P*1' Tohoku Imp. Umiv. , Vol.24 ( 1), 1935. p.119. (Specific 

Formaldehyde 

,,°*) SP*"'« *»*d, J. Chem. Soe., 1935, p-506. (Melt in* Point) 

kekule, Ber., Vol.25 (1892), p.2435. (Phyaical Propertiea) 

»artenber* and Lerner-Steinberg, Z. angem. Che» , Vol.38 (1925), p.591. (Heat of 
Goabuation) 

‘See explanation on page 235. 
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(•!») 
TV^.o., •», Train, r.r.i., 5=,., V.I.JT (mil, pp 3H 60 (Tk.,^dy...lc D.,., 

Ó.“? J r • J- c‘"- »•“ nu n. 10.. mi. 

Hydr ■ line 

(•1«) 

<•!•) 

(•!•) 

(•It) 

(Ml) 

(§»•> 

(#••) 

(S:;í;.íi;Brd 0 z* chtm"Abi vo1144 (i93°>- »213.20. 

Mñtn,r 0 H • *■ph,,ik-CA'* 'Abi A-Vo1 »39 (»wo). 

frlîiiuînj *B<1 Br‘"M' T-* ***•'*- c*«* (Bod.i..ui».F«.tb«nd, 1931), pp 541-52 

(-dy. G.R., .„d Rid«al, EK., J. Ctum. Soc., 1932. pp 1160-72. (Catalytic Foryt.«) 

iryiil;)" " ’ “d Bi“*' E A * Vo1 142 ( 1938)- P ‘°«0- (Photocha.tc.l 

D.««. J K., J. Am. tt«a. 5«c., Vol.54 (1932), pp.4262-71. (R.act»o«a) 

•»Hay. E.J., Trmmt. Faraway Soc.. Vol 39 ( 1943). pp 243-37. (Format»«) 

cfc'B* v°i 57 u953)* pp (Fof..t»o„ »„ wo,», 

•jadya, G.R., and Alii bona, T.E., J. CKmm. Soc., 1932. pp.1158-60. (Format»«) 

Ránkal. R., Amm. FHyik (5), Vol. 10 (1931). pp. 129-42. (Format,«) 

(FÍÜtLV *"d A,llb°"*' Tr ’ Proe *•’- S*‘ Uoméom), V.1.A130 (1931). pp 346 66. 

Schmmk, *.C.. and Hunt, H.. J. PKy,. CK,m. , Vol.34 (1910). pp. 1919-23. (Format,«) 

Brad,*. G.. and Koan.g, A., Hmtmr9i„em,chmft,m. Vol.16 (1928). p 493. (Formation) 

•t«dt. G.L., and Snydar J.E.. J. Aa. CAra. Soc.. Vol 50 ( 1928). pp 1288-92. (Format»«) 

¡mSÍ“: c V.I.A117 (,,,7). 

<>*'». CP 107-1, (for....... 

Rata«. A., CoMf. r.ad. . Vol.152 (1911), pp 1850-52. (Format,«) 

*Saa applanation on page 235. 
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(•*1) 

(FWmuJi») *nd K,•t,•ko••kv• C B • J Am- Chtm- Soc ' Vol.54 ( 1932), pp 1806-20. 

Duncan, A B., and fil.on, C.A , J. Am. CA... Soc. , Vol.5* ( 1932), pp.401-2. (Fonction) 

tannar, R_R , and Back..», A.O., J. Am. CA... S>c., Vol.54 ( 1932), pp. 27 87 -97 (Photo- 
chamical Deroaipoaitian) 

(•S4) 

(•••) 

(•M) 

(•*T) 

(■3t) 

(■3t) 

(•40) 

(•41) 

(•43) 

(•43) 

(•44) 

<•4») 

(•44) 

(•4T) 

(•4«) 

(•4»> 

(••O) 

(■•1> 

(•••) 

(•••) 

(••4) 

Herd, Dü., and Rr<~n«, A t., J. Am. CA... Soc, \ol.55 ( 1933). pp 1968-74. (Fonaation) 

Me Au lay, J , «I ai., Off. Pub. Bd. Htport, PB-80 (1945). (Induatrial Production) 

Licbhafaky, H. A. , Off. Pub. Bd. Beport. PB-24 (1945). (Fuel Proparti.a) 

Foglar. MF., Off. Pub. Bd. R,po't, PB-186 (1945). (Production) 

Raachig. F., Scbmtftl u. 5Hc*. lo//«iudi.n, 1924. pp 221-24. (Fccation) 

St.mar. »., Z. lltktrmcktm., Vol.36 (1930), Pr 807-14. (For.ation) 

Larin, C.I., and Bataa, J.R., Nuturr, Vol 125 (1930), p.709. (Fonaation) 

píiÍÍÍÍíÍíi F" *' an0rt‘ “ aUt'm‘ Chem“ Vo1 127 <¡923), pp 221-27 , 228 (a«.ic.l 

Druckar, J., Garaian Pat. 727. 821. Octobar 8, 1942. (Production) 

Tbonnaaaan, k , Gar.an Pat. 729, 105, No.a.bar 12. 1942. (Praparation) 

Pfannnullar, .( a/., Garlan P.t. 735, 321, April 8, 1943 (Praparation) 

Gilbart, E.C., J. Am. Chem. Soc., Vol.46 (1924). pp 2648-55. (Titration) 

Di fír ac ti on^Study f Sch0"•k*,' V” J' Am' • V<>1-65 (1943). pp.20 25-29 (El.ctron 

Moncrieff. R.»., Mfg. CAa.i.l, Vol.18 (1947). pp.177-82. (Production and Uaaa) 

Samabin, V.I., J. Gern. Chem. ll/.S.S.R.), Vol.8 ( 1938), pp.654-61. (Hydrata) 

Kirk, R.E., and Bro^a, A.*., J. Am. Chem. Soc., Vol.50 ( 1928), pp.337-47. (Ohidation) 

Se,.hm. V I.. J. Gem. Chem. (U.S.S.B.), Vol.13 ( 1943), pp.625-42. (Binary Sy.t...) 

¡bid.. Vol.9 (1939), pp.83-85. (Uraa Syatan) 

Grab.., D.P., J. Am. Chem. Soc., Vol.52 (1930), pp.3035-45. (Oaidation) 

pp*144-45 '(Propartía*)L‘F'’ Tr*ni’ State dead. Sei., Vol.31 (1938), 

(D¡í*l¡ti*ía^ ’ *n'1 Br0*n** A J- Am- Ck,•• Soe> V°1 53 (1931), pp.4235-42. 
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(•••) 

•(•M) 

(••»> 

•(•»ti 

(••O) 

(Ml) 

(••» 

*(••» 

* («Mí 

< IM) 

(•M) 

(••T) 

(•M) 

D*"O"' J * ' J- Am- Vol.54 ( 1932), pp.4262-71. (fW.ciion.) 

B«ck. V.,n. Cktm. Z., Vol.46 ( 1943), p.H. (D.n.ity) 

Gir.*«, P.A., ud Kindl», H. E., J. Am. Ck«. Soc., Vol.63 ( 1941), pp.1135-37. (Den.Uy) 

Prop»rtîê»)*°*rn*f’ Z- Vol.40 ( 1934), p.252. (V.por Pr...ur», TT,»r..l 

Barrtck, Dr.k», .nd Lochi», J. Am. Ck*m. Soe., Vol.S« ( 1936). p.160. (Surí.c. Tan »i o») 

W«) B" mnd G‘lb*’1* E C ' J‘ Am Ck*m- S°‘-> « (1940), pp.2479-80. (Surf.ce 

L»»key. P.J., J. Am. Ou». Soe., Vol.52 ( 1930), pp.970-74. (Th»r*»l D«< ampo»« ti un ) 

«..ford, C.H., rrj,,. Farad,, Soc., Vol.35 (1939), pp.1239-46. (0.00^,0,,1100) 

Audn.tk, N».p' tal, and Ul.rh, J. Am. Ckem. Soc., VolSS ( 1933), p.673. ( Dipole Mo^nt) 

•“0ilh,rt> Ec--■ «•- *•••*<<»», 

K,lh, ».A., Z. tick troc htm. , Vol.50 (1944), p.lll. UT,*rMl Prop.rU..) 

Srhaf.r, K., Z. pk„ik Chem., B, Vol. 43 ( 1939), pp.409-17. (Structura) 

S^clril)’ *" J - Z CW, B. Vol.44 ( 1939), pp l-13. (Infrared 

Krivich, S.S., Compt. rend., Vol.23 ( 1939). pp.36-38. (Infrar.d Sp.ctru.) 

Hydrogen 

ÎB^Îà; Mic'"'J r- J- **■ v*‘ » 
(•TO) 

Dutt», A., A.l.rr, Vol.152 ( 1943). pp.445-46. <Boi 1iag Point. Vi.co.ity) 

(tri) „ ... - 

PVoparti».* ’ Tra*'' Am' SOe' M,ch' S*trt' ’ Vo1-62 (1940)* Pp.613-19. (Phy.ic.l 

,,T,) CoW. K., and Uray, H.C.. J. Am. Chem. Pk„., Vol.7 ( 1939), p.438. (V.por Pr.a.ur.) 

"T' *n<,H“*0"' * T 1 J- Am- Â0C" Vo1 56 PP-1687-90. (Phy.ic.l 

«•T») 
Ma..»r1 y, C.H., /. 4a. Ck.a. Soc., Vol.63 ( 1941). pp.1486-87. (Tripla Point Pr.a.ura) 

•Sa. aiplanation on p.fa 235. 
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(¿“jü'pLVp::?.;:;;*1”’ h l • *•tm *•*- 

IUIU>, «.K.. U.S. »!•<■ ««II.JÍJ (1*35), p. 50. (V.p„, Pr,..u„) 

(•TT> _ 
Scott, f al., a#.. Pfc,,.. Vol.2 ( 1934), p.454. (Triple Point) 

Le.pun.kM, O.I., 4c to Pïyxochxm. U. H. S. &, , Vol.18 ( 1943), pp. 172-82. (V,.co.»ty) 

C"“’ Vol.22 ( 1942), pp. 112-17. 

*(ISO) u . , 
Hrinkn.n. H.C. , Phynea, Vol.7 ( 1940), pp. 447-48 (Vi.co.ity) 

kee.on, • «., .ndkee.on, P.II., PhyMtea. Vol.7 ( 1940), pp.29- 32. (Vi.co.ity) 

John., HE., Can. J. Pt,earch, Vol.l7A (1939), pp.221-26. (Vi.co.ity) 

L.cht .nd Stechert, J. Phy$. Chem., Vol 48 (1944). pp.23-47. (Vi.co.ity) 

(>...rd .nd Jone., U.S. Pur. ¥ine, Bult.?79R, 1939. pp. 15-20. ( Fl..n,.bi 1 ,ty) 

Leduc. A , Compt. rend.. Vol.148 ( 1909), p.H73. (Ther«.l E.p.n.ion) 

<TW™¡ 0 ’ "d •,*,,‘*,0d- A • r'°’- "»i- W-. Vol.70 ( 1903). p.404- 

" • •“! Oioki. J . »«., Vol.24 (ion, pp.52-62. (TVro.l E,p.„..„) 

u.e. .nd Otto. J., Ann. Physik (5), Vol.9 (1931), p.486. (Boilm* Point) 

Coppock. Phil. H". (7), Vol.19 ( 1935), p 446. (Th.r..l L.p.n.ion) 

* (800) 

*ttkow.ki, 4m. Akad. »I... , kr.k.u-305 ( 1905). (Ther«.l E.p.n.ion) 

(*9l> Ho,bor»- Vol 63 ( 1924). p 674 (Therm.l E.p.n.ion) 

Holborn .nd Otto. Z. Physik, Vol.23 (1924', p77. <Ther«.l E.p.n.ton) 

'••3i Onne. .nd Crd^el.n, Co.nun.. Phys. Lab., imv. Leiden, No l37.. (Thenn.l E.p.n.ion) 

#B4> cidicUMÜy)’' ,ndÜr,1,y' E B * '• a-' ^ - Vol. 14 (1946), pp.233-38. (Hier... 

(830) r L 1 

rckerlein, Ann, Physik, Vol.3 (1900), p.120 (Ther».l Conductivity) 

<,M> Eucken- n>,ik- Z • Vo»12 (1911). p.1101. (Therm. 1 Condu« ivity) 

Ibid., Vol.14 (1913), p.324. (Thermal Conductivity) 

,M"' Clio. Rend, dell Inst. Spen. Aero., Vol.21 (1921), p.37. (Therm.) Conductivity) 

•See explanation on page 235. 
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,>a0’ («lauque, J. 4.. Cfc,.. 5.,., Vol. 52 ( 1930), pp 4816-31. (Dia.oc.at.o«) 

(tai) i 
££{;, A * *nd Brown- 0 L - J S.C, Vo 1.59 ( 1937), pp 1922-24 (D.t. of 

(•33) ., 

oTsííi.) E" *nd ShUP*' L E ’ 4*' a'*- Sof ' Vo1 53 ( 1941)* PP 8«-« ( liquation 

( • 33) 

0 C" J' **"• s”-' Vo‘ 50 »»•»'»-* 

ofCSti'é)A ' j * 'nd Bijl- A • Vol.3 ( 1936), PP 497-808. (Kquation 

Kindle, RE., J. Am. Chem. Soc., Vol.66 (1944). pp.1797-98. (Equation of State) 

*oM, K., Z. phytik Oi'm., Abt B. Vol.2 (1929), pp.77-114. (Equal,on of State) 

*(•37) * 

p' * Vol.34 ( 1945). PP.143-6L (Therao- 
oynamic rropertiea) 

Pr0e’ Acad' Sei- Amittr<iam' Vol.20 (1918), pp.1000-4. (Specific Heat, Free Energy) 

íteao" A" Vtrhan,il d,ut- >hy*lk- n (Berlin), Vol. 18 (1916), pp.4-17. (Specifi« 

ïïad)UOhn’ Huh**’*nn' ,nd Sl*on' 2 Chem., B. Vol.15 (1931). p.121. (Specific 

,31 (sí«íficRHe.i)and E D • J- Am- Chem’ So'-' Vo» 50 ( 1928), pp 627-52 

De*!., C.O and Johnaton, H.L., J. Am. Chem. Soc., Vol.56 (1934), pp.1045-47 
(specific Heat) » rr * 

Gutache, H. , Z. phyeih. Chem., Vol. A184 ( 1939) , pp.e5-58 (Specific Heat, Entropy) 

Entropy* H ’ La*- Vnlv- L*iäen, Suppl. No.65 ( 1928). pp.41-48. 

#35 ^'•°mh*"d)f^*'""erlln*h*ÜT'n*»- Commun». Phy». Lab. Unto. Leiden, Suppl. No. 153. 

(•3", S,»on and Lange. 5. Phytik. Vol.15 ( 1923), p.312 (Free Energy) 

S3T R _W:,"d D**»"*. t.E., J. Am. Chem. Soc., Vol.54 ( 1932), pp. 2850-52. 
(Para-Ortho Equilibrium) ’ 

•See explk.iation on page 235. 
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<*00) 

<•«1) 

(•oat 

(•«ai 

<•0 4) 

<•04) 

(•O*) 

<*OT) 

<•«•) 

(•Of) 

<•10) 

(•11) 

(•>•) 

<•»•» 

(014) 

(•i» 

<oio> 

<01») 

(•to) 

• (010) 

P.ul,, 4n«. Vol.23 ( 1907) p 907. (Ther—I Ccnduct.» 11 y) 

•*b.r, An*. PH,,1k. , Vol 54 (1917), pp.325. 437, «1. (Ther-.l Conduc t, *, ty ) 

ï^îli) MÍ ArCher‘ Pr0e- Hoy' Soe- ^o^don), Vol A110 ( 1926), p.91. (Ther«.l Conduc- 

Schnoider, Ann. Phyik., Vol.79 ( 1926). p.177. (Th,r«.l Conductivity) 

(1939)^00 Inil- nyt- Cktm- (Tokyo) , Vol. 18 tlvJV), pp.401-15. (Thrtnal Conductivity) 

Dav,., D.S., Ind. Eng. Chen., Vol.33 (1941), pp.675-78. (Th.r-.l Conductivity) 

DcUplacc, R., Conp t. rend.. Vol.204 ( 1937), pp.263-65. (Thera.l Conductivity) 

/6id.. Vol 203 (1936), pp 1505-7. (Thar.al Conductivity) 

Nothdurft. », Ann. Phyik., Vol. 28 ( 1937), pp. 137-56. (Thermal Conductivity) 

Conductivity) mn<l Uby’ ™ ’ Phtl- ***■ <7)l V°l 3 (,927)- PP- 1061-61. (Ther-.l 

»eber, S. , Ann. Pkyik., Vol.82 ( 1927), pp 479-503. (Thermal Conductivity) 

Ulaaaer, J., Z. Ver. Deut. Ing., Vol.80 (1936), pp.537-43. (Thena.l Conductivity) 

fí0y’ 500 ' (Lon¿on)‘ Vo1 ( 1934), pp. 496-513. 

Bruch., F , and Litt.in, Z. Phytik., Vol.67 (1931), pp.362-74. (Thermal Conduc 

UnÍml‘ * ' Z‘ ,teh- Phy,ik ‘ Vo» 12(1931), pp.273 84. (Thermal 

*eiiaack.r, »., Phyik. Z. . Vol.34 ( 1936). pp.641-50. (Thermal Conductivity) 

Schmidt. E , Der., Vol.5 (1937), p.101-7. (Thermal Conductivity) 

n’" <»■*■*■*■>. V»l * (WM). 

*Bd Zilnd•,• A * ÀnH Vol. 17 ( 1933), PP 345-75. (Thermal Conduc- 

SXcîivtt?)’ *"d DOCk' E M * PkÍl‘ Vo1-25 (l938)* PP 129 - 47. (Thermal 

SlblîiioÜ *i" J' "at- Bur- St»^»ré,, Vol . 34 ( 1945). p.U3. (Heat of 

*S.e eiplana tion on page 235. 
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Lithium 

lUlUy. K.K., V.S. Bmr. «m«» Hull.3*3 (193S). (Phy.ic.l Propertie.) 

Bengade, E., Coup,, rend., Vol.156 (1913). p.1879. pp. 1879. (Th.rwl Propon,e.) 

^4°1 Bogroa. A.. Am. Phy., Vol 17 (1932). pp. 199-282. (Phy.,cal Propart»*.) 

<,4,, S™) H" Trant' iltetr0chtm- S*C’ Vol. 66 ( 1934). pp.Uff (preprint). (General 

Bicharda, T.«., and Brink, F.N., J. Am. Chen. Soc., Vol.29 (1907), pp.117-27. (Dyn.ity) 

',4*, I ' “n<1 H.. Kgl. Honke Vidtmkab. Sehkab,, Forh.10 No. 10 
(1937), p 36-9 (Pub, 1928). (Propertiea of Hydride) 

^441 Bogroa, A., Co.pl. rend., Vol. 191 ( 1930). pp.560. (Vapor Pre.aure) 

lAid., pp.322-4. (Vapor Preaaure) 

Preaanrn)^** Rod*b,,'h' * H • J' Am- Chtm- Soc-> Vol.48 ( 1926). pp.252 2 - 28. (V.por 

<,4T' Maucharat, M. , Comp,, rend., Vol 208 (1939), pp.499-501. (V.por Pre.aure) 

^441 Stull. W.N., Ind. Eng. Chen., Vol.39 (1947), p.540. ( Vapor Pre.aure) 

í’* •nd C*"loni- C. , Nuovo cimento. Vol.8 (1914), pp.241-60. (Thermal 
rJKp Alt • ion ) 

,•*0, Bid.ell, C.C., Phyi. Heu., Vol.28 ( 1926), p 584-97. (Themal Conductivity) 

Mea.ner, f., Z. Ph,eik., Vol.2 (1920), pp.373-79. (Ther.al Conductivity) 

<#S8' Rao, MR , Current Set., Vol.11 (1942), pp 430-31. (Thena.l Eap.n.ion) 

SÍCÍ\óí*iíiT Ïr' n*11, ?"d M4ir’ B J > J 4m- Ch*m- Soe ' Vol. 50 ( 1928), PP 3304-10. (Coapreaaibility) 

i£r7írfÍón7»W ir81“1'' V,: Bf*nk' F N ' 4nd Bonn*t* F • Carnegie Init. Pmh. Pub. 
*0.76 ( 1907). (Coaipreaaibi lity) 

'•“8) Herring, C., Pky. Hew., Vol. 54 < 1938 ), p.238 (Ca^re.aibi lity) 

<,M’ Oaani, M S., Proc. Ho,. Soc. {London), Vol.A136 ( 1932), pp.76-82. (Heat of V.pori.ation) 

'••T' Knll.y, K.K., V.S. B,r. Mine, Bui'.393 (1936), p.166 8 (Heat of Eu.ion) 

(9 S9) 
B.*llt\Ae*é‘ Scl‘ U*'*** Pro','nce Agrm ond Oudh, India. Vol.2 ( 1932), 

pp 33-8. (Heat of Vaporisation) ' 

‘-See eaplanat ion on page 235. 
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<*M) 

(••1) 

(••a) 

<••«> 

• (*•#) 

* (•«•) 

(«•T) 

• (»na» 

Lf.ia. LC., Z. Phy.xk., Vol.69 (1931), pp 786-800. (Ther».! Properr.ea) 

;c„Jc''”;;h,'l'1'r-J 0 •J- "»•-v»' * <»m>. «. m «- <p.. 

Gordon, AH , J. Chem. Phyt., Vol 4 (1936), pp.100-2. (Fre* Knergy) 

lhaon, A.L., and Hodebu.h, » H.. J. 4.. Chem. Soe., Vol. 49 ( 1927), pp. 1162-74. 'Sp.r.f.c 

Hcrnin, A , Phyik. Z. , Vol 8 ( 1907). pp.150-54. ( Spec, f,c He.t) 

Korcf, ï., Ann. Phyik., Vol.36 (1912), pp 49-73. (Specif., He.t) 

Heuiler and Lee., Z. phyik. Chem.. B, Vol.24 ( 1934). p.278. (Specif,c Heat) 

Unp,jb,*"hed C'lcLl«l‘on«- Mattel le Memorial Inal,tute, 1947. 

Kelley, K K. , (/.5. Bur. Mine, Pull.Ui (1941), p. 115. (Entropy) 

"i M,nt,‘’ Unpub,‘'h-d Calculation., Battelle Me.on.l In.t.tute, 
1947. ( Thermodynamic Data) 

(«0») 

Lithium Borohydritie 

Schle.inger, H I., .nd B.-o.n, H C., J. Am. Chem. Soe., Vol.62 ( 1940). pp 3429-35. 

Lithium Hydride 

CoV‘. rend.. Vol.122 ( 1896). p.244 (Phy.ic.l Propert.e.) 

n937l“d„ ’ ?pÍ Wer*?1S"dl H t K*L Nor,ke SeUkab,. Forh.10, No. 10 11937), p.36. (Phyaical Properties) 

Zintl, H., Z. phyiik. Chem., B. Vol.14 (1931), p.265. (Denaity) 

^731 Bode. Z. phynk. Chem., B, Vol.13 (1931), p,99. (Denaity) 

,,T4’ (Ainti, Compt. rend., Vol . 123 ( 1896), p.694. (Heat of Formation) 

,,78, Hiittig and Krajanaki, 7. anor,. „. allgea. Chem., Vol.141 ( 1924). p.133. (Heat of 
rorsiation) 

<#7ê' Moera, Z. anorg. u. allgem. Chem., Vol.113 (1920). p.179. (Heat of Formation) 

Hurd. C.B , and Moore, A., J. Am. Chem. Soe., Vol.57 (1935), p.332. (Heat of Formation) 

•See explanation on page 235. 
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<•»») 

(•T*| 

(••O, 

• (»•«) 

«•••I 

«••Il 

(••«I 

<•■•1 

<•••( 

(íuiiU. A., and F., *nn ektm. , Vol V) ( 1923). pp 5-33. (Haat oí for»at»u«) 

oí'ÍÓ^i.ín) *"d A ’ 7 mmer* " •“l"- C).a... Vol 172 ( 1928). pp 1-31 (Ha.t 

îffî’îm}}: .. s ■ 

.7. PAjr». C/ira. (U.S.3./I.), v„l. 10 ( 1937). pp.620-26. (He.t of For»ati.m) 

Nakamura, G . Z. Pky.,*.. Vol 59 ( 1930). p 218 (Heat of Iha.oc.t.on) 

Wataon, »• , Phjt. Pep., Vol 3* (1929) p.372 (Heat of Diaaoriation) 

Oaoford, F H., and Jorfenacn. T.. Phyi. Pep., Vol 49 ( 1936). p 745. (Heatofüia- 
•ociation) 

Panchanan, D.. /«¿.an J. Ph,,.. Vol.9 (1934), pp 35-43. (Heat of I)...oc».t,on) 

btr*y)’ SR ’ *"d M M ' '’'•J'*»«-«. Vol.8 (1941). pp 905-22 ( Zaro Point 

Gunthar, Ann. PAy.ik., Vol.63 ( 1920). pp 476-80. (Heat Up.city, F.ntropy) 

Kcllay. h.K., V.S. ñor. Bine, Pull.350 (1932), p.63 ff. (Kntropy) 

Staven.on, DP., J. Cktm. Phy,., Vol 8 ( 1940). p.898. (F.ntropy) 

Magnésium 

Gra.aaMi. «.. v0|.3o ,1,43,. „.107.10. (Prop...... „f 4II„„) 

.4‘- S°'- V»I «5(I945). 

*" «<'•■»•>c”-'- »••J« n«7>. pp.toi ft, 

.'*'"*• r""", * <I«0).PP.217.7!. 

(lu^,.,WS¿:i^7r.T'' *" ... r"""« * 11930). pp.251.S6. 

B.ati.n, P., t/.ina, Vol.44. No.46 (1936), p.31. (Rene* of Propart,«.) 

Dasch, C.H., Amt.muHU £n,r. , Vol.33 ( 1943). pp.251 -53. <Rev,e. of Propert,«.) 

**” > Gr*«"*00<*. H.C.. CAaa. Brut, Vol.100 (1909), pp.39-42. 49-50. (Boiling Point) 

*Sea explanation on P«** 235. 
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(»M I,.., 

Vol.104 (1911), pp.31-33, 42-45. 

Gürtler, •., .„d P.r.n., M. , l. H'tml Ikunde, II (1919), pp.1-7. (feltinft Point) 

(1000 ) J. 

is'. “",",' Jü.T1 Sck“,d"' "•> 2- . Vol. ISO (1V29), PP-27S-83. 

(1001 ) I , . 

1~*.. Z. anorg, an,,«. Oie... Vol.202 ( 1931), pp.305-24. (Boilin, Point) 

<1008 ) c. . . 

• ider, A., .nd E.ch, V., Z. E leck,roch"., Vol.45 ( 1939), pp.888-93. (Bo,im« Point) 

' Z«lei,n*k, and Zulmaki, Bull, intern, arad, polon. ici Clatt, ici mmth . / 
Ger.an,, 192SA. pp.479-505. (Meltin, Point,'heat of Vn'.U.T . " 

<,004)VB:pUor; í;;.;;íeBrUnn*r• R-’ H'lv- Chim- Ae,a‘ Vo1-17 <1934). P.958. (Boi ling Point, 

• < 1008 ) c , , 
Naoer.ald, F., Z. Hetallhundc, Vol.14 (1922). pp.451-61. (Denaity) 

<1000 ) ,. . 

(IMÍh'pS'ooV (•^..iVy)0'' C-S" /B,‘- ""i*' »'*• A<o. Í 247-W 

000 ' Fndo, H., Bull. Chtu. Soc. Japan. Vol.2 (1927), pp.131-34. (Denaity) 

»Arndt. K., a„d Ploeti, G., Z. phynk. Chem., Vol. 130 (1927). pp.184-86. (Den.ity) 

,I00B» Journaux, A.. Bull. .oc. chim. Franc, (4), Vol.47 (1930). pp.686-90. (Den.ity) 

',0,ü' Batuecaa. T., and Ca.ado, F.L., Z. phy$il. Chem., Vol.AlSl (193:,, pp.I97-207. (Oena.ty) 

Gothe, H., and Mnng.l.dorff, C.. Z. Metallkunde, Vol.29 (1937), pp.352-53. (IV„.,ty) 

Pe1 tel, E., Z. Metallkunde, Vol.32 (1940), pp.7-9. (Denaity) 

» Ioote, F. , and Jette, E.R., Ph„. Bev., Vol.58 (1940), pp.81-86. (Den.ity) 

<,#14) (V.ípíór0p;e::írert"'nn’ H" Z' Voi-133 (1924). pp.29-45. 

,,0,B» Millar, R.f., ¡nd. Eng. Chem., Vol.17 (1925). pp.34-35. (Vapor Pre.aure) 

..?v'.;rvr.:.:r"d*°>- s°‘- 

c'J c ’ ""*• M>*-. »-i ij umd.i».««.»?. 

"d ^ ».i.« ,,,,1). 

ll*n,r' K-K" B-4- *“'• »>"'• (1935). ITh.r-»,,..... Prop.tt,..) 

‘See explanation on page 235. 
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SckoC^ld, F.H., Proc. Ho,. Sot. (London), Vol.lOTA (1925). pp.206-27. (Conduct,,»ty) 

> Sck««], K.. Z. Ph,tik, Vol.5 (1921), pp.167-72. (Th«r.«l E*p.n«.o«) 

<10,,> (îî^rr«l,¿;p:í.iï^^-v, #*f- »-• vd.i (^sj.pp. 771.92. 

<,#’a,Fs,h;!;^í“;«(;‘, Mtm Co", 5c,•, Kyo,°w-Vmi9t> vo,-ai7 (,934)‘ pp ^o. (^«1 

' ElJir.Vi) J‘D" *nd Fr*,,*,, L'K‘, Z‘ Kr'"' Vo1-98 O«7). PP.81-88. (Th«r..l 

^7.0^00,^ Ku,t*rbrock* H** 4rcfc- Vol.U (1941). pp.341-55. (1k«rMl 

(,#**>EP:M»;o.E;,D.\"d.1St;7r*,,d* ^ Z* ^‘-33 (194D. pp.229-32. (Ther..l 

' ^‘Ïïr.-îi^r7, *■' Pr0e' {London)‘ Vo,-S7 (l945). pp.209-22. (Therm* 1 

,,ü,# ’ Eben, Z. PH,ità., Vol.47 ( 1928). p.712. (Ikerwl Exp.n.ion) 

,,#M) Kly.ckko. Y.A.. Zoood.à.,. Lob., Vol.6 ( 1937), pp.1376-82. (Surf.ee Ten.,on) 

?m8V.e^.9P¿:,^,^c47.^db7«VtV ... ... ♦ Vo1-77 

(1031 In-. , - - 
1C .rd., T.»., et al., C.r.ene /net. P.,A. p„6. #0.7fi (1907). (Co«pre..ib, 1 ity) 

( Hich.rda, T.«., J. Am. Chom. Soc., Vol.48 (1926). pp.3063-80. (Equ.tion of St.t«) 

(,0ia> Furth, R.. Proc. Hoy. Soc. (London). Vol.AlB3 (1944). pp.87-110. (Equation of St.t.) 

(h7.7 o/Fu.'iíí) E*' Proe' Phy- Soe' London), Vol.38 ( 1926). pp.378-98. 

,U,aB) Muacel«.nu, C.. Bull, de l’ocod. Houm., Vol.l (1913), pp.145-51. (He.t of V.poni.tion) 

( I 0 I r» 

Ricbno«, M., Mot*U. If. fr,.. Vol.38 (1941). pp.32-35. (H«.t of V.pori..t ion) 

Frick«, R.. Hot ur mitte me Haften, Vol.29 (1941). p.365. (Heat of Subi,ion) 

d'c^buli^)*'“1 F'Ui*' H H" Tr'nt' F*rmd*y Soe’> Vol * (1909), pp.130-33. (He.t 

<,#M>Jkirf., pp. 166-71. 

,040> of*Co¡buI!M^)“Bd Hoch"“,d' P-' Z‘ il*Ltrochem., Vol.31 ( 1925). pp.581-90. (He.t 

•See explanation on page 235. 
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(»041 ) ,, . 

" n * J' Ch*m., Vol.31 ( 1927), pp. 1669-77. (Interna) Ener*y) 

•<io«a ) p f. , u 
Huff and Hartaan, Z. anorg. «. allgem. Chtrn., Vol. 133 ( 192*), p.29. (Critical Data) 

(tfraa ) c, u „ „ 
tephenaon, C.C.. J. Am. Chem. Soe., Vol.68 (1946), pp.721-22. (Free Energy) 

(1044 ) ,. 

( Sper if íc^He^àt ) Rod*bu,h' f-H' J’ Am‘ Chtm' Soe' Vol.40 (1918 ). pp. 489-500. 

* nn*n7Ï,*t,Dî4J!lili-*^; *“d Youn*- T F - J‘ Am- Chtm- Soe'. Vol.46 (1924), PP.1178-83. (Specific Heat) 

Cluaiua, K., and Vaughen, J.V., J. 4«. Cfcen. Soc., Vol.52 (1930), pp.4686-99. (Entropy) 

( »047 Jo. u •* 
eekaap. H., Z. anorg. a. allgtm. Chtm., Vol.195 (1931), pp.345-65. (Specific Heat) 

<,04,> (19351 all Ï4kU,î«i•, M/' S|f‘€"f* Rtptt' Tokoku Imp- V*"-- ««t Ser., Vol.23 (1935), pp.816-34. (Specific Heat) 

* ■!••**V F I,V Fo"t*7n** R*' ‘r“1 Roaenbohp, E., Proe. Acad. Sei. (Amittrdam), Vol.38 
(1935), pp.502-9. (Specific Heat) 

,,0<M,> ¡7.0^ Í'M'' ‘nd P0|>^"*, T'J" ,rav’ ekim > Vo1-55 PP-492-517. (Specific 

,,05,) Furth. R.. Proc. Cmmbridgt Phil. Soc., Vol.37 (1941). pp.252-73. (Specific Heat) 

Raaan, C.V., Proc. Indian , ad. Sei., V01.14A (1941), pp.459-67. (Specific Heat) 

’ Naylor, B.F., J. Am. Che . Soc., Vol.67 (1945), pp.150-52. (Specific Heat) 

,,0M' Kelley, K.K., (/.5. Bur. Jmet Bull.350 (1932), pp.63 (!. (Entropy) 

« 

Methane 

( 1055 ) m , r* f r% 
i1-:-«; -. •nd Inà. Eng. Chtm., Vol.16 (1924), pp.115-22. (Ree 

O I a I 0(>f* a V 1 (* S / 
lev 

R*. •"<! Hanna, f.S., Oil Cat J. , Vol.41, No.2 (1924), pp.33-37. (Phyaical 
v»on • t on to; 

doat ) 
Copaon, R.L., and Frölich, P.K., Ind. Eng. Chtm., Vol.21 (1929). pp.1116-17. (Vapor 
•reoouref 

• (»°M ) Keyea, Taylor, and S«»th. J. Hath. Phy., Vol.l ( 1922). p.211. (Denaity) 

no*B 1 Freeth and Verachnyl«, Proc. Boy. Soc. (London), Vol.A130 (1931), p.453. (Vap 
Preaaure ) ' 

•See explanation on page 235. 
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* ( 13>## ) if -. 

BMrk*'HG“J'4*' ch'm- s°et vo1*49 (i927)- p»>i*o3-io. (co.. 

I**,> (mîr’ivï^^y)*4 Et'y, Vmi’' /lll*oit **• E"*- 5,n- «-‘i*. Sri.. No.35* 

'“•“»Tr«.*. ..d Sorg, 4««. Pk„xk (5), Vol.10 <1931). p.81. <V..co.,ty) 

cÕ«diÍ”*itíjN" *"d V*B d*r St*r' P" Phy,l'*> Vo1’ (1942), p.503.12. (Thor..! 

(,#M) Coppock. Phil. «•«. (7). Vol. 19 ( 1935). p.**6. (Th.r-I E«p.„.l0n) 

(,0*a’ Sidfick. Tr.«. 5oc.. Vol.30 (2). (1934). p.904. (D.pol. No^nt) 

<,#*") prokiHtyV V’L" ^ 4*- 5<,f-* Voi-53 ( 1931>- PP.394-99. (Co.. 

(IMf ) p 
**d F.D., J. Pt $t*rch Af*i. Bur. Standard» Vol 34(19114 

PP.263-69. (Hoot of Co^,u.t,on. Foration) * Vo1 34 (‘’45 ). 

“•“‘Ni.r, A.O.. Pk,.. Baa., Vol.56 (1939). pp.1009-13. (Th«r..l Diif».,on) 

' *•••*!• L*S*» J- 4*- Soc., Vol.54 (1932), pp.3949-61. (Ther..l Decoro.it.o«) 

(l*T*> H.rul -nd Polany i, Z. pfcy.,*. Ck.... B, Vol.11 (1930), p.97. (Ho.t of Dia.oci.tio.) 

umV. ,D-J- *••••"* *•• *•' »•■ j* 

""" Í"',V < V“I J‘ W I".., .1 Dia.oci.tion, 

1 St........ D.P.. J. Ck... *«1.10 ( 1942). pp.29).94. <H..t .( Di..«i.tion) 

*.. Vol J‘ P ”‘- *Pt.to- 

,,#T,) Cardoso. J. thim. pfcy... Vol.13 (1915), p.312. (Critical Data) 

(I#tÄ» Ed.ioaUr, *.C., Imd. fM. Cham., Vol.28 (1936). pp.1112-16. nVroodynaoïc Proportia.) 

<l#tT) lUoool, L.S., J. Am. Cham. Sac., Vol.55 (1933), pp.1^51-63. nVr^yna.ic Propertia.) 

<,#T,, Pr^•ü^r^ú.,)'"', '* **" I*' *"*' Cktm" Vä1-37 (1945)* PP-825-28. (Tliar.odyn.oic 

,1#T,,m:í:U;.«;c%tVp.GrtB^ L C * Vo‘ 8 ( 1940), pp.334-45. 

PrtMrGtfo.,)4“d "“h1“* ^ ^ Vo,1° <1942)' PP - 747-58. (TWoodyn.o.c 

•So* 

288 

1 on pa fa 235. 



• f mu i ) ^ 
■ «aan, »r al. J. Rntar ch N at. Bar. Standard», Vol.34 ( 1945), pp.156-57. (Fr** 

tnergy, rntropy) 

<,0B®1 Stull, D.R., Ind. Enf. Chtm., Vol.35 (1943), pp.l3t'-4. (Specific M**t) 

Heit*)’ R ’ *nd Bre*oort' M J" J- Am- Cfc'*- Soe'> Vol.52 (1930), pp.622-33. (Specific 

"0•4 ' Tr.pem.kovo, O.N., and MHyutin. G.A., Nature, Vol.144 (1939), p.632. (Specific Heat) 

,,0*B 1 Fd.mater, ».C., Ind. Eng. Chea., Vol.32 ( 1940), pp.373-75. (Specific Heat) 

pp.^387^-8S*.'^(Tlie^rVaVDa^t^ ^ S#e-- Vo1-53 

<l0"7 ’ Millar, J., J. Am. Chtm. Soc., Vol.45 (1923). p.874. (Specific Heat) 

( tota ) u.„on .„d Croft., J. Chtm. Soc., Vol.105 (1914), p.2036. (Specific H«.t) 

<,0M)E«cken and Kar.at.Z. phyik. Chtm., Vol.112 (1924). p.467. (Specific Heat) 

PP^^-U^mer«'! DaV.) PH' ' ^ *N-' ^ ‘ ^^3^ 1939). 

A V J rr*"*- esPtl- Ntte^rch Lab. ’ Khe.gaa (U.S.S.R.), Vol.3 ( 1936), pp.27-32 
(Specific Heat) r 

,0B1 HeVo A‘’ •nd Clu•*“•' K* Z- Phyi,k- Chem., B, Vol.36 (1937), pp.291-300. (Specific 

Maue, A.*., Ann. Phyuk, Vol.30 ( 1937), pp.555-76. (Specific Heat) 

,0“4' Void. R.D., J. Am. Chtm. Soc., Vol.57 (1935). pp.1192-95- (Specific Heat) 

' m°ICh’ H'r‘' J'o Am‘ ?*** Soe‘, Vo1-53 (1931), pp.l2S6-69, Vol.53 ( 1931 ), p. 4469. (Entropy, Free F.nergy) 

Methanol 

<,0*# ’ Kelley, KK-. J- 4a. Chtm. Soc., Vol.51 ( 1929), p.180. ( Th*r m I Data) 

',0"7 ’ Ti.mer».n., et al., J. Chtm. Phyt., Vol.27 (1930), p.401. (Boiling Point) 

^ (Frer*?ñ "print**0 D•hl•t^o•• WG-* ,nä- £"«* c***-. Vol.28 ( 1936). pp.1316-17 . 

Roper, E.E., J. Am. Chtm. Soc., Vol.60 (1938), pp.1693-95. (Freeting Point) 

*See explanation on page 235. 

289 



* (1 l»0 ) V Kl. 
You«,. Oyfc/„ Prot. , Vol.12 (1910), p.374. (Dob.h,, V.por Pr...ur.) 

1 ' S“1"*11**; *"d Ho,to"- J' P****rth Mot. Bur. Stoméord», Vol.6 ( 1931 ), p. 89S. 
l»opor Proasuro) 

(,,0,) J«.»«, G., and Fornvalt, H.J.,J.4a. Chtm. Sot., Vol.60 (1938), pp.1683-93. (V»acoaity) 

* (itaa ) 
Titam, Bull. Chtm. Sot. Japan, Vol.8 (1933), p.255. (Viacoaity) 

*(1104 ) T _ . 
Tonooura, Seitnet Btpt*. ToMoku lap. Uni*. (1), Vol.22 (1933), p.104. (Vi.coBity) 

ll## l r*1!*' G-. Cht»., Vol.37 ( 1945), .193-95. Cnieraal 
tonductivity) 

Davia, D.S., Chtm. and Ht t. En,.. Vol.46 ( 1939), pp.356-57. (IharMl Coaduct i*»ty ) 

,,,0M Sait«, Altari.ua, and Uchnar, Ann. Pky,.. Vol.49 (1916), p.85. Clharaal Eapaoaioa) 

(1#* ' DÍta*^0*' l U ’J’Ck*m- ,,U- IU.S.S.R.), Vol.18, No. 19 (1941), pp.17-19. (Tharaodynaaic 

(tioa ( folia, Pah 1 ha, aad «ahafa, Z. pkytik. Cktn., B, Vol.28 (1935), p.l. (Haat of Vapor- 
iiatioa) 

",,0) Roaaim, J. Mtatarek Mat. Bar. Standardt. Vol.13 (1934), p.192. (Haat of Vapor i tat iob, 
Foraattoa, Coabuatioa) 

"‘‘"Tyrar, J. Cktm. Sot., Vol.101 (1912), p.84. (Haat of V.poritation) 

(,,,,) Saith, CA... in,. Pro,rttt. Vol.44 (1948), p.521. (Haat of Foraatto«, Fra. Eaarty) 

' JuVo*’ T ’ ^ Col,,**’ B'T‘' j’ Am’ Ch,m’ S“’’ Vo1-63 (1941), pp.1343-46. (Spactfic 

Parka, G.S., J. An. Ckan. Sot.. Vol.47 (1925). pp.338-45. (Tharaal Data) 

’ Haaaa, 0., and Baldbauar, L.J..J. 4a. Cktn. Sot., Vol.47 (1925), pp.1-9. Cnrtraal Data) 

P*r|kQÍoC'»‘f ’’/i*1 ,*y’ •*d Huffaan, H.M., J. Am. Cktn. Sot., Vol. 51 ( 1929), 
pp.1969-73. (Eatropy, Fra. Energy) 3i\iy*v}, 

Har«, Z. EItktr oektn, Vol.30 ( 1924), p.604. (Equation of Stata) 

(1,l,) A«.«at, 4an. cAia. at pkya. (5), Vol.11 (1877), p.S20. (Coapraaaibility) 

Uitt Md UchMr* 4»"- Vol.49 (1916), p.93. (Coapraaaibility) 

Br,dg«n. Prat. An. Atad. Art. Sti., Vol.49 (1913), p.3. (Coapr.a.ibility) 

*Saa aiplanatioa on pafa 235. 
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Methylamine 

Pî^rtfa.1)"’ *nd Me,,erly* J- Am- Chtm‘ So'-> Vo,-59 ( 1937 ), p.1743. (Thar».) 

Seift, E., J. Am. Ch'm. Soe., Vol.64 (1942). pp.115-16. (Dan.ity) 

'Uas' Uduc, A., Compt. r rnä., Vol.155 (1913), pp.206-7. (IVn.ity) 

,"14' Fel.ing *nd Tho»«., Ind. Cng. Cktm. , Vol.21 (1929), p.1269. (Dan.ity) 

,,,*#> Z' lraí‘'’ In¿ {1)‘ VO, :î (l933)> PP-5-35. (Density, Thar«.] 

1 '** 1 Grüner, E., Z. anorg. u. allgem. Chrm., Vol.215 ( 1933), pp.1-18. (V.por Pressure) 

Hsis, A.t., Z. »ecA. Phytik, Vol.12 (1931), pp.550-51. (Vapor Pressure) 

' fva'por ^Preasure*^^ ' L'‘ for*C''- Ausgabe A, Vol.2 (1931), pp. 11-18. 

<M** ’ Fitigersld. J. Phyi. CAe«., Vol.16 (1912), p.621. (Viscosity) 

' TensioaV ' -ndC*1,llna* C R ‘ J’ Am‘ Chtm' Soe-> V®1« ( 1943), pp.2415-17. (Surface 

’ Jaeger, Z. anorg. u. allgem. Chem., Vol.101 (1917), p.l. (Surface Tens.on) 

,,,aa' Leduc, A., Compt. rend., Vol.148 (1909), pp.1173-76. (Therasi E.p.ns.on) 

ll” ' Volt»' Data) Fel,ln*’ Soc., Vol.68 (1946), pp.1883-85. (Pres.ure- 

1,34 VoTu*^’Data) *nd FeU‘ng' W Chem. Soc., Vol.61 (1939), pp.2457-59. (Près •ur«- 

,,,,8,Süc*”“.r¡ ïrope'rt^sV ^ ^ (1936)• Pp-675*86- ^^ml, 

U,S6 * Hofker, Jahreeber. Progyan. fettentcAeid (1893). (Tber-s1 Conductivity) 

(1I,T * Frsn^uE.C ^..Kl Cibbs, H.D..J. Aa. CAea. Soc., Vol.29 (1908). pp.1389-96. (El.ctn- 

,l*'1 c'rtílñr?' K'L” Pr0C‘ Inäi*n Acaâ- Set-‘ Vo1-4 0936), pp.108-33. (Dielectric 

) Moment, ^Dielectr ic***Conata **)" T P ' Â'V* * ^37 U931)- PP 427*29- 

,,,4° ' Berthoud, A., J. cAia. pA,»., Vol.15 (1917), pp.3-29. (Critics! Data) 

•See explanation on page 235. 
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(lt«l ) 

di«* ) 

r¡.«r.Ts.r.Vi¿v ’ * ■j-,m- “**■ ^16° <>»•). 

Mull.r, J.A., An*. cklm. pkyt., Vol.20 (1910), pp.116-30. (He.t of Co.bu.t.on) 

• ( 11«a i . , „ 

Tr^Zir''*' "d Pt,ro1^ Vo*-36 ( 1944), p. 47o. (H..t 

",44 ’ kh.r.ach, J. Re tear ch Na I. Bur. Standard,. Vol.2 ( 1929), p.359. (He.t oí ícbuation) 

','A” *nd Je“,e"* F 5«.. Vol.55 (1933). pp.U18-22. (Specific 

' ^ DOty* P•M•, J' Clítm- Pht-' VoJ 8 (1940)- PP- 743-44. (Specific 

“^’ÍÍTsW^’^Í^Í'd.;.)*' -Bd F°r,t,ri > S ' 4- C*'- Vo).61 (1939). 
r ' 

1 V.to«, J.G., «f al., J. Am. Chtm. Soe., Vol.66 (1944). pp.1171-77. (Ther..l D.t.) 

Methyl Nitrate 

•(114a ) _. , _ . . 
Thoapaon and Purk».. Trant. Faraday Soc., Vol.32 (1936). p.674. (Ther.al D.t.) 

<,,lk0 ’ Parkin. J. Chem. Soc., Vol.55 (1889), p.682. (Denaàty) 

Co«lay, E.C.. and Partington. J.R., J. Chtm. Soc. ( 1933). p. 1252. (Dipole Mcent) 

Appm, A., Todea, 0., and Khariton, Y. , J. Phyt. Chem. (V S S P I Vnl n 
pp.866-82. (Thar.al Deco-po.»tion) W.3.S.H.), Vol.8(1936). 

Monoethylaniline 

.A”“ • **"• c“*- *''*•. v«‘ l’ (l»13), , 23«. (M.u.n, P.i.t) 

v°,- h-' j- im- s-- ^ ^ »m-n- «b-.u. 

(ft ft06 ) p 
rri.nd, J.N., ..d ,.0.. Mil. V.,.J5 („M), „.«„.j,. 

A" V.1.33 (T..k. T.,l). IMS. pp. 193-97. (V...O..., 

E.O., ..dP.,,,.,,«. J.fi., J. a... s.,. (1MJ,. ,,.1255.57. (D.pol. Mo«., 

B.ch.rd. ..d Math..., 2. Ck.a.. Vol.61 (19M). ,.«52. (Co.p,...¡bil¡„ 

*Saa aaplanation on page 235. 
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Nitroethane 

' G.brial, Chem. Ind., Vol.45 ( 1939), p.664. (Meltiaf Point) 

•(I1B0),,. , , 
Ruhaann and Fucha, Z. phy.xk. Chem., Vo).18 (1895), p.495. (Boiling Point) 

Boyd and Copeland, J. 4.. Chem. See., Vo).64 (1942), p.2540. OVnaity, Cntic.l Data] 

’ Hodge, Ind. Eng. Chem., Vol.32 ( 1940), p.748. (Vapor Pre.aure) 

Pribraa, R. , and Handl, A. Ber., Vol.84 (2). ( 1881 ), p.717. (Viacoaity) 

<,,a4, S.dgaick, Trane. Farada, Soe., Vol.30. Part II (1934). p.904. (Dipole Hoaent) 

1 »la.all and S.yth, J. Chem. Phye., Vol.9 (1941), p.358. (Dipole Moa«nt) 

** > Goodeve, J.W., Trane. Faraday Soe., Vol.30 ( 1934), p.501. (Heat of Vapor nation ) 

<,,a7’ kh,r*,ch- J- "'"trchNat. Bur. Standard., Vol.2 (1929). p.359. (Heat of Co.bu.tion) 

’ Ceolbl!e.lron)nd M*t‘i'n0n* AH*‘ ekim- ft (6>- VoI-30 (1893), p.565. (Heat of 

» 

1 Harkin. and Kaing, J. 4.. Chem. Soe., Vo).42 (1920), p.2539. (Surface Tenaion) 

N i trome thane 

',1T0’ *i1 lia.a, J.»., J. Am. Chem. Soe., Vol.47 (1925). pp.2644-52. (Phy.ic.l Properti..) 

Ti.aenaana and Henn.ut-Roland, J. chim. phye., Vol.29 (1932), p.529. (Phyaic.lD.ta) 

Boyd and Copeland, J. Am. Chem. Soe., Vol.64 (1942), p.2542. (Denaity. Critical Dat.) 

S»yth, C.P., and McAlpine, K.B., J. Am. Chem. Soe., Vol.56 (1934), p.1698. (Phy.ical 

(1 it 4) 
Matheaa, J.H., J. Am. Chem. Soe., Vol.48 (1926), p.569. (Phy.ical Data) 

,,7B £;:>"• E G” *nd j00*"’ D C'’ F*rad*y S*'-’ '(‘»I W ( 1934), p. 1027. (Phy.ic.l 

Hodge, ¡nd. Eng. Chem., Vol.32 ( 1940), p.748. (Vapor Prea.ur.) 

nta.) z phye. Chem., Vol.84 (1913), p.129. 

CVncôiny) ind B,rr’ EJ * Z CHem- A* V«11W ( 1932), pp.45. 57, 161. 

*S«e explanation on page 235. 
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<,,T,) *ri*ht. C.P., Mirray-Huat. 0.1(., Mid Hartley, H., J. Chtm. Soe., 1931, p.199. (Viacoatty) 

•' Philip, J.C., and Oakley, H.B., J. Chtm. Soe., Vol.125 (1924), p.1189. (Viacoaity) 

•aldea, P., 2. energ. a. eiigea. Ch«a. , Vol.113, (1920), p.85. (Viacoaity) 

(lwl> Creighton, J., fronkli* ImH , Vol.189 (1920), p.641. (Viacoaity) 

Saith, Trane. 4a. Sot. Keck, fngre., Vol.58 (1936), p.?19. (Theraal Conductivity) 

•»•»•H ““í Sayth, J. Ckea. Pkye. , Vol.9 (1940), p.358. (Dipole Uoaent) 

<,1M> J«wr, G., tien. Ber., Vol.101 (20), ( 1892), pp.lS8. 954. (Capillary Conatant.) 

t,,,s' Jaeger, E.M., 2. aaerg. a. allgea. Chea.. Vol.101 (1917), p.1. (Capillary Coaetanta) 

<UM' Noyea, ».A., and Singh, B. , J. Am. Chea. Sec., Vol.58 (1936), pp.802-3. (Parachor) 

(,,,T) Matheea J.K., Raaadell, G., and Thoapaoa, B.M., J. Am. Chem. Soc., Vol.48 (1926), 
P 562. (Heat of Vaporitation) 

<l*#*> W»amach, ./. Betemrck Hmt. Bmr. Standard*, Vol.2 (1929), p.359. (Heat of Coabuation) 

Philip, J.C., and •aterton, S.C., J. Chtm. Sec., 1930, p.2714. (Heat of Vaporiiation) 

* * ,*®) Hebeiaen, 4nn. Phytik, Vol.77 ( 1925), p.216. (Coapreaaibility) 

<n*i> ^Vnea. T., and Colima, B.T., J. Am. Chem. Soe., Vol.64 (1942), p.1224-25. (Specific 

(iiaa> pitaer, K.S., and Geina, 1.0., J. Am. CSem. Sot., Vol.63 (1940), pp.3313-16, (Specific 
ntt t ) 

<,l#,) JoM* **d Giauque, J. Am. Chem. Soe., Vol.69 (1947), p.983. (Theraal Data) 

(lie«) Saietoalaaaki, 2. pkye. CAaa.. Vol.72 (1910), p.49. (Heat of Foraatioa) 

<IIM> Jerthelot and Matignon, Ara. chia, et pAye. (6), Vol.28 (1193), p.565. (Heat of 
Foraatioa) r 

n-Octane 

Tiaaeraaaa, J., and Martin, F., J. chia, pky#., Vol.25 (1928). pp.411-51. (Phyaical 
Conatan ta) 

,,,T> * . Henne, A.L., and Midgley, T., J. Am. Chem. Soe., Vol.53 (1931), pp.1948- 
58. (Phyaical Cmetaata) 

,,M ST“* t ¿ ** **e*-**«**f*ra Air (France) No. 66 (1935), pp.55 8. (Preparation, 
Phyaical Propertioa) 

•See eaplanation on page 235. 
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Ol«») 

Oaoo) 

. Compt. md.. Voi.205 (1937), pp.319-21. (Oenaity) 

Francia, A.»., ¡nd. Eng. Che»., Vol.33 (1941), pp.554-60. (Phyaical Cenatanta) 

CÜÜÎÜU)"11 ’ ",dC“rUt0“’ L'T•, J’ Phyt- a“ ' Vo1-45 (1941>- PP- 1104-23. (Phyaical 

Francia, A.I., Ind. Eng. Ch,»., Vol.35 (1943), pp.442-49. (Phyaical Conatanta) 

l,*°3' Anon., Oil G», J., Vol.44, No.23 (1945). pp.115-16. (Phyaical Conatanta) 

^041 Voi*l, A. I., J. Ch,». Soe. (1946), pp.133-39. (Phyaical Propertiaa) 

• ( I 205 ) r, 

(f.'în.'iii« .. v°136 <>’«»• 

/D[rUy*’ J1*J*""’ ■ln**> carh»r»nt,, H,». (14), Vol.2 (1943). pp. 91-101,1Í7-93. 
trhyaical, Thcrnodynanic Propertiaa) 

"*0T’ Guttman, L.F., J. A». Ch,»Soc., Vol.29 (1907), pp.345-48. (Malting Point) 

,lt09) Forcrand, R., Conpf. rend., Vol.172 (1921), pp.31-34. (Malting Point) 

la°* HOOR' H ‘nd R'A•, J‘ Am' a"* V®1'60 <1938>- PP-17-22. 

,,a‘0» Cuya, P.A., Co»pt. r,nd., Vol.145 (1908), p.1330. (Liaiiting Dan-ity) 

F^îiiÜn) Z' Ch*m ' Vo1175 (1928), pp.277-80. (Ther.odyna.ic 

<1,,a Rafractiaâ ?nda«"d ' ***’ Ent' Chtm ‘ Vol.13 (1941), pp.291-95. (Denaity, 

' •f*11'“dRoM«»* F-D-. h,,„reh M»t. But. Standard,. Vol.34 
11945), pp.413-34. (Denaity, Boiling Point) 

,,,4> Daíü)' S" DubllHProc-‘ Vo112 (1910), pp.374-443. (Phyaical, TTiar^l and Critical 

H,r*- *•- Z- El,htroeh,».t Vol.36 (1930), pp.300-1. (Vapor Praaaura) 

Lindar, E.G., J. Phy,. Ch,».. Vol.35 (1931), pp 531-35. (Vapor Praaaura) 

"*”» B.tueca., T., Z. phy,ik. Ch,».. A. Vol.183 (1939). pp.438-54. (Vapor Praa.ura) 

(Va1iií*pÍr¿.ír^,B¡ili.Vpíint),Mrífc StmHämrä,> Vo135 (1945)- PP-219-44. 

<,,‘4' Ariaa, E., Coapt. rend.. Vol.167 (1918), pp.267-60. (Equation of State) 

*See esplanation on page 235. 
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H _ 

MOr,^ -- * ^1155 PP 323-26. (Co* f ficicnt of 

fï«1?^.^) [)"T’ R A" G.M., J. 4.. Chtm. See.. Vol.66 (1944), p.938. (S«r- 

drííÍY.Íyr0'' 4-' 50C’ *"*• '"«•'•-.Vol.SS (1936), pp.719-25. (T>..r«.l Con- 

(iaaaj ,, 

Coodurtá vity ) * 4r‘“'' 4*,^0,,• h'lk' Vo1-8’ No-33 (I9l3>. PP-1-9- (Ther..l 

,IM4) s..th, J.r.D.. 7.4. EU. a«.. Vo 1.22 (1930), pp. 1246-51. (TW..1 Co.doctt,ity) 

‘"d Uk' “ * Batl- ^*** Vol.40 (1931), pp. 177-94. <Surf.c. 

<IM•, Smitk, G.W., J. PH,,. Chem.. Vol.48 (1944), pp. 168-72. (Surf.c. T.n.»an) 

<,MT> D*"^' H-* Z- B. Vol.47 (1940), pp.195-219. (Sorf.c. T.n.,0.) 

<,,M' Îüîni^îïÎir"** B°11' ,CU “olo'n., 1940. pp.201-7. (S.rf.c. 

M.dR., E.»., J. Phy,. Chem., Vol.34 (1930). pp.1599-1606. (V..co.ity) 

daao) -.. . , 
• ««y., L. ..,1 Bao, M.B., Carr*.» 5c., Vol.8 (1939), P12. (Vi.co.ity) 

»Mil ^t,N, fr„ S" Val.52 ,1940), „.740.50. (Vi.coaity) 

S'"»““. *•«•. «il. «-O., Val.32 (1941). ,,.253.50. (V¡«-.,y) 

ÍV»,-»,* *" Scfc0*“"- V- “•'••i*. «■. *.r.. Val.74« (1941), „.1313-24. 

<,**,> "■*" T*,k"‘'h' J . J- O—Ph,,.. Val.12 (1944). „.24-27. (V¡..„„r) 

(ViTcáafty) ’ Cl —' »i‘.. 1042. 1,..314, „.21-25. 

J" ' “dC““- " " • '«■ '-f. «•••■ Val.10 (1944), „ 411.13. («..„»,) 

“••O' Darat. and 3-71Va. J. ,. i,,.. ,,, 5, ,,,35, p.354a (0,,.1. 

Har,. ».. 2. 21.4,,..4..., Val.34 (1920), „340-42. (2,,.,(.. ., S,.l.I 

(taat) Br,,, p _ 

4“- 4<*- Vo1 66 (1931>- PP 1*5-233. (Coapro.aibtlity, 

pr.ââîbi Uty)’ ^ * J’ Aa' Ch,m‘ 5<>e ' Vol.64 (1942). pp.1822-23. (Coo.- 

*S*i 
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(1141) 

R C- Ud “** ' V«1M «>««>. PP.101«-». (V.p.r- 

•J- *.. "«s». ppi«- 

/birf.t Vol.33 (1944), pp 255-72 (Hrat of Coobuation) 

(1144) p• a , _ 

cilbllí’«,} ■' "nd JM*e’ R H * J' Am' a#B- So*-' Vo1-32 (1910>* PP-268-98. (He.t of 

Ibxd., Vol.36 (1914), p. 248. (He.t of Co^u.tion) 

(114«) , . . _ 

^ÍTlof, D., J. pr akt. Ch".. Vo 1.96 (1917), pp. 123-24. (H*.t of Co.b„.t,o«) 

,4T Coaibuítüõá)*nd G S-* J> Am- a,B- Vo1-55 (1933)- PP 3223-26. (H..t of 

ila4%> ÈlbüSii«)” J‘ *"'*reh "mt- fi“r* Vol.18 (1937), pp.115-28. (H«.t of 

<1M,> J.f .. (1945). pp.263- 

,,,5°' Alborto«! A., J. chim. phy,., Vol.13 (1915), pp.379-89. (He.t of V.pom.tion) 

Aries, E., ompt. rtni., Vol.168 (1919), pp.444-47. (He.t of V.porL.tioe) 

4irk(Tl,er^i £”7"’ ^ ’ J-Am Ck“- vo‘ 52 (1930), pp.1032- 

{lM) Tr*Ut,> “ * “d B*<i*‘tubn«r, !.. Ann. Pk,tik, Vol 8 (1931), pp. 185 - 202. (Specific He.t) 

,,,B41 Anon , Oil Ce, J., Vol.44 (1945), p.115. (Specific He.t) 

MMTÜ;,!“ D.tl)k‘' G S ' “d * • J- Cktm- S“" Vo1 53 <»93». PP 3876- 

<1M#> Q * • J- 4*- Ck9m- s«-. Vo» «4 ( 1942), PP 2511-13. 

,,MT) Stell, D.H., /nrf. In«. CAee., Vol. 35 ( 1943), pp 1303-4. (Specific He.t) 

Spencer, H.M., J. Am. Cktm. See., Vol.67 (1945), pp.1859-60. (Specific He.t) 

,,,M' Pi tier, K. , J. Cktm. Pky,., Vol.8 ( 1940), pp 711-20 ni.er»odyn«ic Function.) 

(im0) Ho,eo“b* D E- *** Cktm., Vol.36 (1944), p 384. (TKer^dynweic Prop.rtie.) 

eÓIÍ¡Í7’ A" *nd K*nn*dy’ S J * rr•,,* r*rm4mySoe., Vol .32 ( 19 36), pp. 1474-81. (Free 

*See e.pl.nation on page 235. 
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(IMS) 

(IMS) 

(1M4) 

(IMS) 

(ISM) 

(ISST) 

(ISM) 

(ISTO) 

H0'’ •ndl,llUr* EL' Ind in* Vol 33 ( 1941), pp. 504- 

iSSî: Zuiïri'Z'ü.Ü*"'«-r D-J- v"' « 
. J. Rtfrch N*t. Bar. Standard», Vol.34 ( 19 4 5), pp.403-11. (Free Energy) 

Schsibsl, EG., «d Jenny. F.J., Ind. Eng. Cham., Vol.37 (1945), pp 990-95. (Enth.lpy) 

PSrks, G.S., Ind. Eng. Cham., Vol.25 (1933), pp.887-91. (Entropy. Free Energy) 
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