
THERf1"IODYNAMlC f'gOPE!UlES OF HYDRAZ!Nlf: 

The thermodyr.amic properties-entl'opy and eothalpy -cf byd1azine h<we 
been computed for the temperature range 273.t6 to 150C°K and for the pressure. 
range 0.09352 to 600 atm. A ten1perature-entropy diagram based on the data is 
presentedo 

The common thermodynamic properties of 11ydr.azine are not available 
in literature. In the present study volume, ent]·opy and enthalpy of hyd:razine 
{_mot wt. 32.048) have been computed for the satur~ted vapour~ saturated 
!iquid, and superhealed ga~eous regions. 

Compressibility Data: G~guere and Roundie! cletenmii1cd ~he t>;ah!nded 
gas volume of hyd.razine in the temperature 363.16 to 404.16'' K and 
pre~sure range 0 35 to i 0 atm. Hows aud reported the ccnstants of 
the Mart1n-Hou equation of state. 

As n,a oth~r data an; available for the g:estous region. the modified 
M·artin·-Hou3 equation of state wr..s used for evaluating the PVT data in this 
re1~ion. The eonstants for this equation were evaluated fron1 the available 
data. 'fhe calculated d.cta agree with the :Jvail.ab!e data1 for saturated gaseous 
region with an average deviation of 1.6 per cent. 

Specific Heat of Superheared Gas: The specific hea i of at 
constant pressure has been determined by .Hows and l{arden2

, Scott ret al4
, 

aud. Kobe and I-larrison.5, I-Iows and Hard&Jv?' proposed an emvirica1 equation 
for specific heat. ln the present study, the spediic heat of real gaseous 
hydrazine at a consiant pressure of 0.00352- the vapour pressure at 273 Hi" K-
'''" been calculated using the heat equation for ideal gas with the 
Berthelot conection 2,.5313 1'. The constants of the ideal gas 
equation 

C~- A+ BT+ CT2 +DT' 
were evaluated using the smoothened data2

• 4 for specific heat for ideal gaseous 
hydrazine, by the method of least squares. Thus, the specific beat values 
used in the present study follow the relationship, 

cp ., P~o.oom =4.0547 +0.03531'-2.23&6 x w-s T 2 

+ 1),!}869 x 10-9 T 3 + Ul26 x 105 T "3 
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whkb :fits the corrected smoothened da!n'' 4 with an average tl.::viati,lf", of 0.62 

per cent. 
Vapour Pressure: s~~ott et al.\ Giguere and Rundlci and A.wJril~th and 

O~o-6 report::d vapour pressure in the ternperature r;;r.ges 273,16 to 3-n h:t K, 
36"3~!6 ·to 404.16" K and 273.16 to critical temperature ·· ·! The 
InternationaJ Critical Tables7 give the vapour prcg~ure (bta for the tt:mpe ... 
ra!ure rang~ 338.66 to cr\tical temperature. How~ oml ILrden° and Au<lrrctb 
and Ogg6 su~~gested empirical e.quations. for varh)\H pre~sure ft.H' dilT-.::rcnt 
ranges of temperatures. In the present study, the srrwotllenn! v.llues 
reported b'y Audrielh and Ogg6 have been used and fhted to an e apirk:d 
equation 

In P- 511.7582- 7.088 ln T + 0.457 x 10-2 T 

with ari average deviation of 0.44 per cent. 

I aunt Heat of Vaporization: Scott et al.' and Hughes et a/.8 rep(1rtr-i\ 
latent heat of vaporization at 298.!6° K. Audrieth and Ogg6 re1wflc·d the 
latent heat of vaporization for the temperature range 298 !6 r,, }C: • 16° K. 
In the present work the latent heat of vaporization was calcu'!at(d fn•m 
Clape:;vron equation using the vapour pressure equati<">n n·ported alwvc .w<l t!'e 
accepted values of saturated vapour and liquid volumes. The valn"s thu~ 
obtained and the available data'• 6' 

8 were smoothenet! ,md used. 

Normal boilinff; point and critical constants: Fwm the \aluos rt·p,Htcd by 
various authors2•6• 7 the following have been accepted for the prc~el1t stutly: 

Normal boiling point 386.61.0 K 

Critical temperature 

Critical pressure 

Critical volume 

653.In"K 

145 atm. 

0.!389 litres(mole. 

Specific volume of saturated liquid and 1•cpour phast' in equilibrium: 
Experim~ntal vapour volnrnes have been reported by Giv.uere and Rur,dic 1 

(363.6 to 404.!6"K). Audrieth and Ogg6 (273.16 to 323.H/K), Ahlert ct a!.' 
(273.!6 to 449.83° K) and Rows and Harden2 (:273.16 to critical tcmpemture), 
reported liquid density. In the present study the saturated vapour vc.Jum<·' 
were calculated using modified Martin-Hou3 equation of state. 1 he Clllculawd 
and the reported values1

' 
2
" 

6 9 were plotted and a sm<wth curve W<Js drawn 
The smoothened values which follow the law of rectilinear di,metcr bave 
been used in the present stndy. 

Calculation of Thermodynamic Functions in the Homog<rte(!US RPf(tm from 
the PVT data: 'The real gaseous entropy at 198.16° K was reported hy S<:olt 
et at.• The reo! gaseous enthalpy at 29S. 16" K was cakulated10 from the ideal 



1.' 

heat content6 and the heat of formation at o" K4 nfla ~pplyinl' the llertL~lot 
correction. The values thus o brained for en

0
tropy and at · 9~.: {· K 

and 0.0189 atm, the vapour pressure a<. 298.16 K, are 64 S6 K Uild 

28870.98 cat/mole, respecivc!y. 
The entrnpy and enthalpy values al 0.(\!g9 atm. isobar were cakuiate.J 

following the same mathematical treatRnent as in the case of n .. butancll. 

The modified Martin and Hou equation' is, 

p = _R_I_ +- -:i> +J!>T + _C2 exp. (-:- K T_[7~)_ + :J3 ~B3 T +(C, exp;, (- K T/ Fe) 
(V-b) (V-b)" V-b; 

The values of the constants arc as follows: 

b =0.0591 K -5.475 

A 2 "" -· 8 5!58 

A3 -0 53!2 

A4 = - 0.0221 c,- - 0.4003 " !0_, 

The entropy and enthr.lpy values for the saturated vapour anu liqdd, 
calcnlated as in the case of n-octane'" are given in Table L 

Discussion: The t!•ermodynamic properties of hydn•l':ine ' ;. ; fnr 
the pressure range 0.00352 to oOO alm. and the temper~.\ure range ?73.16 tt) 

1500° K are given in Tables l to 4''. The temperature -ontrcpy diug.rum i:< 
shown in: Fig. I As the modified Martin and Hou3 equation of ~tate yic!Js 
reliable PVT data in the superheated and saturated vapour 1e;:ion for a 
number of substances and as only vapour pressure data and critical . ,·.," :·. 
are needed for the evaluation of the coeflic'Jenls of this equrdOI:\, it was used' 
in the present study for the calculation of the PVT data. A ;.,.- ' ('>f 

PVT d,,ta calculated in the present study for the saturated vapour region wilh.., 
the exper mental data of other authors5 shows good agreemcut. 1hc com·; 
paris on is, however, limited to the temperature and pressure ranges covered; 
by these authors. A check by the usual methods shows the dat~ in Tr.bles 2, 3 
and 4 to be internally consistent. 

*Complete. tabular rna teri~·.l can b-e obtained from the authors 



273.!6 
280.00 
290.00 
301),00 

310.00 
32rlOO 
330.00 
340.00 
350.00 

360.00 
nn.nn 
JBO eo 
18~6G 

390.0;) 

400.00 

410JJU 
420,!)J 

43tl.OO 
•W) f•!l 
45n.n~} 

Vapour 
pressure 

&tm. 

0.00352 
0.00517 
0.0113 
0.0211 

r .o::m 
( 1.0638 
C.1047 
0.!(!62 
0.2558 

383l 
0.5597 
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1.\Jt<f.n 
L! 11 
> .t::A'9 i ,.)"1; 

2.HH 
l.SOJ 
H•Sl 
4.7£!5 
6.055 

HYDRAZINE 

Volume, Ut.fmole Entropy, cal./mok: cK. 

Liquid Vapour 
-~----------~'---

0.03!26 6367 0 
11.03143 39lH.3 
0.03!69 2105.3 
0.03197 1166.2 

0.03221 677.9 
0 03257 <i:l1.2 
0 03287 25B.2 
0.033!9 !67.5 
0.03351 l il.9 

D 03J84 16 79 
0.03417 :B 9) 
0 05·-1:')4 38.8!> 
0 0~~7~< 31.·16 
0 {l14:Lt 2~ 
U.IJ35J,~ 96 

O.D~SSG 15 77 
0.0362:1 J:: 
{1,0}664 

0.0~17·11 ~")' 

(\ o:~n5 5.W? 

Liquid 
----o-.---· 

2D3 
27.82 
28 53 
29.23 

19 95 
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33.i4 
J]. 74 
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?f.~:5 
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2~'-,];) 

73 
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,,.., 
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~,,": 

, _ _:{ 

.45 

Vapour 

66.43 
65.53 
64.72 

64.00 
63.36 
6L7C 
62.~6 

61.80 

61.39 
(); ,(:2 

6(J.f-9 

to .. ~':! 

~:.:_::() 

5t),(q 

Enlhalpy, Cal ~l<! 

17695.3 
17234.0 
18038.5 
1824'i.:J 

184(,6,1; 
18675.5 
lt8S2.7 
19HL,4 
19JOg S 

ivs::n.:: 
197ltH 
i9954 
20104.5 

2f'f-~<--.~ 
-:JN; 7.5 
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lGBI0.8 
10730 () 
1{1647,() 
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29~S·~.:1 

.1 1 Jll_L 



TAilLE I-(concld.) 

Propert1es of the saturated llqu!d and vapour. 

Vapour Volume, ht./mole E01tropy, cal.~mok ~·K enthalpy, cai.Jmok 
Temp. 

'K pressure Vapon- Vapori· atm. Liquid Vapour Liquid uti on Vapour Liqu1d zation Vapour 
----- -~ 

4GO 00 7.679 0 0:>890 472 39.31 i9 66 58 97 22050 7 90-+3.6 31094.3 
470 00 9.568 0 03977 3.84 39 94 18 91 sg Si 2d45.5 88~7 7 3 733.2 ;;t 
480.00 11.80 0.04083 3.16 40 52 18 22 58.74 22625.1 8745.6 31370 7 "' .., 
490.00 14.41 0.04233 2 62 41.14 17 Sl 58 65 22926.7 8579 9 31506 6 ;:! 

" 500.00 17.43 0.04372 2.18 4!.80 !6.76 58.56 231~0.6 8J80 0 316-<0.6 a, 
" ,. 
Sl 

510.00 20.89 0.04526 1.84 42.37 16 12 58.49 23551.2 8221.2 3!772.4 r-;~ 

520 00 24.86 0.04670 1.55 43.07 ]5.36 58 43 23914.0 '7987 2 31~01.2 ~ 
530.f'O 29.36 0 04820 1.32 43.67 14.70 58,37 24235.7 7791.0 32026.7 ~ c, 
540 00 34.42 0 04994 1.13 44.30 14 Ol 58 32 24577.6 7570 8 32148 4 

.., 
550.00 40.ll 0.05i90 0.973 44.89 13.38 58.17 24906.3 7359.0 32L65.3 ~ 

-" -, 
560.00 46.41 0.05420 0.839 45.55 12 67 58.22 25282 0 7095 2 32377.2 $ 
570.00 53.46 0 05640 0.726 46.19 11.68 58 17 25653.1 6828 6 3248!.7 ~ :,., 
580.00 6!.22 0.05910 0 629 46 88 11.24 58.12 26059.1 ()5,9,2 32578 3 t-l :.· 
590 00 69.77 0 06100 0.546 47.57 10.49 58.06 26471.4 61891 32664.5 " 
600.00 79.16 0.06560 0.473 48.31 9.68 57 99 2<>929.2 580&.0 32737.2 

610.00 89.91 0.0696 0405 49 01 8 80 57.87 27414.4 5168.0 32782.4 
620.00 lOO.Ii 0 0746 0.352 49.95 7.83 57 78 27966 6 4854 6 32821.2 
600.00 112 8 0.0812 0.299 50.92 6.68 57.60 28600.9 4208.4 3~809.3 

640 00 i26.0 0.0916 0 249 52.09 5.24 57.33 29368 5 3353.6 327>2 7 
650.00 140.3 0.1135 0.189 53.98 2.71.. 56.'70 30621.8 176&.0 32389.8 ~ 

~· 



~-----­

Pressure 
atm. 28'0.0 

0.005 4594.5 
0.0! 
0.05 
1"1.10 
0.5 

1.0 
2.0 
:to 
5.0 
10.0 

15 
20 
10 
40 
60 

!00 
:ron 
3f.O 
4tU1 

5(rcl 
6!'0 

HYDRAZINE 

TAllLB II 
Volume (litresjmole) 

---"·------------------~------- -··-

32M 360.0 400.0 

5251.1 5907.6 6564.3 
2625.3 295:!.6 328!.9 
524.7 590.5 656 2 

295.1 328.0 
65.4 

32.6 

7220.8 
3610.2 
721.9 
360 8 
72.0 

7&77.2 
393&.6 
'787.5 
393.7 
73.6 

520.0 
-----

8.533.6 
4266.8 
353.2 
4265 
85.2 

42.5 
2L2 
14.! 
8.39 
4.i2 

1J•9 
LO~t 

560.0 600.0 620.0 
-----~-·--

9190 0 9846.$ 10174.7 
4595.0 4923.2 50~7.3 
918.9 9P.4.S 1017.4 
459.4 492 2 508 6 ;'I 
91.8 98 4 Hll.') ?" 

45.8 49.! 50.8 : 
'" 229 24.5 

15.2 16.3 
25 3 

~~ 
16.9 0 

9.07 9.74 Jfl.! 2: 
4.47 4.Ul 4.99 ?V 

2.93 ~.17 
7. 

3 ·c ··" 2.r1 ~t~: 2.44 .. 
1 39 u:: l.~') .. 
l.t:cl l.ll l 16 

(_1_(.~.: ( 7:"1 

(> ;: ~~} 



TABLE II (cone/d.) 
·----~--~----- ---·~--------- ·----·-------
Pressure Temp. ''K. 

atm. 640.0 650 0 660,0 680.0 700.0 800 0 900.0 lOCO.O 1200.0 1500.0 
~~- ----------------- ----------- ---- ------------ ----------- --

0.005 !0502.9 10667.0 J083U i\159.3 11481.6 i3138.6 14769.7 164\0 8 1969:>.0 246Hi 2 
0.0! 5251.5 5333.5 5415.6 5579.7 5743 8 6564.3 7384.9 8205.4 9846 5 !2308.1 
0.05 1050.2 1066.6 !083.0 lli 5.9 l !48.7 1312.9 1477.0 1641.1 1969.3 2-+6i 6 
0.10 525.1 533.3 54!.5 557.9 574.3 656.4 738 4 810.5 984.6 1230.8 ,_, 
0.50 104.9 106.6 !08.2 lll.5 114.3 l3L2 147.7 164.1 190.9 246.2 

~ 

~ 
0 

l.OO 52.4 33.2 54.1 55 7 57.4 65.6 73.8 82.0 98.5 123.! -~ 
i2.00 26.2 26.6 27.0 27.8 2g.6 328 36 9 41 0 49.2 61 5 "' "' 3.00 17.'1 17.7 18.0 18.5 l9.l 2!.8 24.6 27.3 328 41 0 

@! 
;; 

5.00 lilA 10,6 10.7 ll.l 1!.4 13. l 14.7 16 4 19 7 24 6 ~ 
Hl.O 5.!6 5.24 5.33 5.50 5.66 6.51 7.34 8.18 9.84 12.3 ~ 

" ~ 
!S.O 3.40 346 3.52 3.64 3.75 4.32 4.88 5.44 6.55 8.2f. ~· 
20 0 2.53 2.57 2.62 2.7t 2.79 3.23 3 65 4 01 4.91 6.!6 -2, 
30.0 !.65 1.68 1.7! 1.77 !.83 2.13 2.42 2 71 3.27 4.!! $ 40.0 1.21 1.23 1.26 !.31 us 1.58 1.80 2 02 V!S 3 08 E} 
60.0 0.765 0.7&3 0.801 0.837 0.371 L03 1.19 1.34 !.63 2\.)6 "' "' ~· 

100,0 (),393 0.409 0 424 0.452 0.4"/8 0.593 0.695 0.791 "' 0.975 1.24 
!40.0 0.193 0.232 o.m. 0.300 0402 0 484 0.557 0.6Y4 0 888 
200.0 0.154 0 259 0.3 6 0.383 0.485 0.6:6 
300.0 0 16\ 0.209 0.251 0.325 0 424 
400 0 0133 0.163 0.193 0.248 0.324 
500.0 0 !21 0.142 0.!63 0.206 0 267 
600.0 0.!15 0.131 0.147 0.!8() 0 2}0 

'!;) 

--~---·-~----



Pressnre 
atm. 280J) 

-------- ---

0 005 6672 
0 Ol 
o.os 
OJO 
0.5 

LO 
2.0 
Jo 
5.0 
1o o 
15 {1 

2{:i.t} 

30,0 
4fU) 

M'! 

lO~J,O 

140•) 
2i'Of! 

lO,lJ! 

400.0 
SUU.\1 
600.0 

320.0 ~f.-G.O 400.0 

HYDRAZINE 

'fABLE. IH 

Temp. K.0 

440.0 
---------- ---~----~- -~--------~------

68.42 ?O.OZ 71.55 73.00 
67.04 6o.64 70.17 71.62 
63.84 65,45 66.97 6843 

64.07 65.59 67 05 
62.38 63.84 

~0.99 62.45 
61 05 
<\1).22 

480.0 520.0 

'k,39 15. 7 3 
1 •.02 74 35 
69 82 "1! 

/l, 16 
,,g,4c} 69.78 
65 24 66 ~f 

6J B5 t15. i9 
6J 46 61?.{) 
61.63 t;2. 9S 
60.58 61 9-4 
59-i 1 (<0.49 

~~) _f,(i 

t;h 

;;,_. 
(,~! 

560.0 6CO.D ~:::o 

17 I''' ik 73.26 ·:~~' ;).,:. 

75.CA 
72A-i '7 3JJ;~ .·-L.:.') 

7! .07 72.31 72.~) 1 >-:! 

67 ~::6 69.l l £-9. ~ 

67. 7i 6~;.:; '·f 
{jl).'it· ,. 
6S.C9 f:, J'(· {(, 9-~ 

(14 2ft 6.S: .::2 6;., L~ -
63 64.~:- 65.10 ~ 
(·LRl 6:',.~, ·; ,.0::1 ( 

\,;,.., .. 
91 6'' ~q .. 

6r1. -~~ f>l r_y (J 'J 

~9. .,, i {: {-~- 6 ; ; 

"'-' (" :.:~ 

--t. ~- ; f,· " 



TAgLE 

Pressur:; 
~ttm, 640.0 12~'1'),0 

-,._ ~---~-·--

0.005 79.45 79.75 1!0 04 f0.61 81 17 83.86 86.35 l!S 67 92 93.38 
0.01 78.08 78.37 78.66 79.&0 ~2.48 84.98 87.30 97 Ol 
o.os 74.83 75.17 75.46 76 04 76.60 79.2~ 81,/B 84,10 88.3! 93.81 
0 ]() 73.50 73.79 74.09 75.22 77 80.40 82.72 
0.50 70.30 70.60 70.89 7!.46 ?2.02 77.20 79.52 83.73 89 23 

l.OO 68.92 69.22 69 51 70.0& 70.64 73.33 75.83 18.15 &2.36 87.86 
2.0 t7.54 67.83 MU2 63. 69.26 71.95 '}(, 80 
30 66.72 67.02 67.3! 6"/.88 68.45 73 64 7596 8il.l"l g5,67 
5.0 65.70 65 99 6:;,28 ti6.86 6742 70.12 72.62 74 94 79.!5 84.66 
10.0 64.28 u4.58 64.87 65.45 66,02 68.72 71 '73.55 n 

!5.0 63.43 63.73 64 03 64.61 65.18 67.89 70.40 lt.73 76 ~2.46 
20,0 62.82 63.12 63.42 64.CO M.58 67,30 69 72.15 76,37 81 81 
300 61.93 62.23 62.53 63.13 63.71 66.45 68.91 '11.32 75.55 81.07 
40.0 61 61.57 6! 88 &2.4~ (,3,01 65.8'\ 68.37 7071. 749G ~0.49 

60.0 60.25 6o.57 60.S9 61.51 I 64.93 (, 7.49 69,86 74J2 

100.0 58.63 59.01 59.37 60.06 60.72 63.69 ~6.32 68.~/J 73.0J 78.60 
140.0 56.!6 57.61 53.70 59.51 6271 65.49 67.94 n.29 'n89 
200.0 57.'11 61.59 64.51 67.04 7!.47 77.11 
300.0 60.00 6}.24 65.92 76.20 
400 0 59.08 62.34 65.!0 69."15 75.54 
500 0 suo 6L73 64.4'8 69.17 75.00 
600.0 58.03. 61.27 64.03 68.'12 74.58 



Pres~ture 
~tm, 280.0 

(l.OOS 28644.9 
0.0! 
0.05 
0.10 
0.50 

1.0 
2.0 
3.0 
50 
10.0 

15.0 
20.0 
30 0 
40.0 
60J} 

100 0 
140.0 
200.0 
300.0 
400.0 
5000 
500.0 

320.0 

29!54.2 
29154.0 
2915~.7 

360.0 

29699.4 
29699.3 
2969U 
29691.1 

HYDRAZINE 

TABLE IV 

Enthalpy (cal./moio) 

40LHl 
Temp. K" 
44J.O 480.() 

30278.4 30889.1 3!529.2 

30278.3 30889.0 315:<9.6 
30277.5 30888.4 3!529.0 

30276.6 30887.7 3!528.4 

30268.9 3088!.5 3!523.8 

30259.3 30873.8 31517 0 
3085U 31504.2 
30842.3 3149L2 

3!464.9 
3U96.4 

5oO,r: iiOD.lJ 620.0 

321%.0 32892.5 336i l.3 33979.:; 
32197.9 32892.4 3361LJ 339N.4 
32197.5 32892.0 336\l.C ;3979,; 
:12197.0 32891.6 33tl0.6 3397;).7 
32192.7 3.1887.9 3360'7.4 3397S.B 

32187.'1 j2883 ~· ".3(•03.4 33972 0 
32!76.6 328'14.2 33595.4 J396t5 
321fi5.8 328h4.9 33587.4 33957.0 
32!4J.'i 32~46.3 3-3:57L:S 3394' .9 
32087.3 32198.4 33530.0 3J903.3 

32027.9 32748 1 33487.~· 33P.I<; (; 
31965.4 3:'69c.9 33441.4 33H~i: 

32~·86.~ 33350 R 33737 2 
32463.Y 33 50 9 3364' .7 

33020.7 334 l9J1. 

]:~b'.\c1."f 



TABLB !V (cone/d.) 
------------ ---~~---

Pressttr~ Temp. °K 
atm. 640.0 650.0 660.0 6BO.o 700.0 800.0 900.0 lO 10.0 POO.O ~,no o 

----·~------------------------~ 

0.005 34'.53.1 34541.9 34732.0 35116.1 35505.2 37519.5 39635.5 '~' 838.0 46459. l 538(;4.6 
0.01 34353.0 34541.9 34732 0 351!6.1 35'05.2 375195 39635.5 4i 838 0 46459.1 53g64.6 
0.05 34352.7 34541.6 3473!.7 35! !5.8 35504.9 375194 39635.4 41837 8 46459.0 53864.5 
O.iO 34352.4 3454!,2 34731.4 35115 s 35504.6 375!9.1 39635.2 418 17.7 46·158.9 53864.4 :-;1 
0.50 34349.6 34538.5 34728.7 35113.0 35502.2 37517.2 39633.6 4!836,3 46457.9 51863.S ~~ 

"' "' 1.00 34346.1 34535.1 347;'5 4 35109.9 35499.3 37514.8 39631.7 4 i834.7 46456.7 5.·862.9 ~ 

2.0 34339.0 345:8.3 34713.8 35 i 03.6 '5493.3 375i0.t 39627.8 4!83! 5 46454.4 53861.5 " " 3.0 34332.0 34521.4 347\2.1 35097.3 35487 3 37505.4 3962 3 9 41828.2 46452.0 S38f>OJJ 
:li 
;;· 

5.0 34317.8 34507.6 34693.7 35024.6 354753 37495.9 396!6.1 41821.7 46447.::. 53lS!.O ... 
~" 

10.0 34281.6 34472.5 34664.6 35052.4 35444.9 37472.0 39596.5 4!805.3 46435.3 53M9.3 
., 

~'"::! 

"' ., 
15.0 34244.4 34436.5 34629.& 35fJ19.6 354!3.8 37«47 7 39576 8 41783.7 46423.3 5:1R4L6 ~ 
20.0 34206.3 34399.7 34594.1 349%.0 35382.1 37423.1 39556 9 41772.0 4641 L3 5:1834,0 ~ 
40.0 34126.8 34322.9 345199 34916.5 353 !6.B 37373 0 395 I 6.5 4!738 7 46387.3 53818.7 

·~ 400 34042.5 342~ l 7 34441.7 34843.6 35:Hg.6 37321 4 39475.3 41704 g 46363.1 5'803 5 
~ 

60.0 33855.3 34062.9 ~4270.4 34t<85.7 35!02,0 37213.8 393.0.8 41635.9 46314.4 53?73.2 " " ~· 
!000 33352 0 53596.\ 33R34.3 34398,9 34753.5 36977.8 39212.! 4149'U 46216.5 " 537\3.! 
IJO,O l2429.l 33026.4 33712 6 34275.0 36708.3 39020.3 41345.0 46117 9 53654 4 
200 0 3302l.3 36231.2 3~710 7 4ll !5.0 41970.8 S35r-9.3 
300.0 35448.3 38\92.9 40738 7 45737.9 ~34l9.2 

400 0 35061 [I 37818.0 40439.0 45544.0 5'·'\5.0 
500 0 34902 8 37643.0 40253.3 45397.0 53.4?.5 
600.0 34.,49.0 37561.6 40!75.0 453!9 0 53 ":112.0 !V 

~.·J 
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NoMENCLATlJRE 

A, B, C and D- sp. heat equation constants. 

A2, A3, A4, 132, B3, B5, C2, C3, C5, band K ~Martin-I-Ion equation of state 
constants 

v 

ideal gaseous sp. heat at constant pressure 

real gaseous specific heat at constant pressure 

enthalpy, cal./mole 

pressuret atm. (international) 

critical pressure~ atm. 

gas conslaiQt, 0.082054 litre, atm./mole 'K. 

entropy, cal./mole 'K. 

temp. 'K (Kelvin scale with ice point at 273.l6°K). 

critical temp.~ °K. 

volume, litres/mole. 
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