
Gemiaiized correlntions have bean divclored to predict cnlrony of  vaporiza- 
'ion f i r  inorganic gases based i.xpectiuely on (~lrno1acul;r rolornr a! b o ~ l i n g  
point. (:i; norma: boiling point ;GI) moiccuiar weight. 

i .  $r;.raoniizrror: 

ARGON is non-polar. non-reactive 2nd devoid of any quant.xn 
mechs;>;cal effsct and hence it is idsally s~iitzd to be used r s  a reference 
subs!ar!ce for piediction of therr~xm!gnarnic prcyerties o r  organic and inorganic 
compo ,rids Ic has been shown earlier' that the en t i .~py  of  vnporizetion of 
nydrocirbons at  various reduced tzmperr,turts cafi be predicied accurateEy 
using ARGON a s  a reieitnco substance. A s i r i i a r  proceiiurr is b:ing e x t e ~ d x l ,  
In this  aorh, fol- i:lorganic g m s .  Both non polar and highly polar gases are 
consi<dered aild correlations are given for bo!b these types of g.ises. 

Eirropy of vaporization or  argon ( a s A )  and vaiious inwgnnic Gases 
(Ass)  from the 1 ~ t e r a t u r s ~ ' ~  were plotted agbinst temperature., from which 
rhe smuo~hed values of ASA A S s  at  t h c  required reduced ten;pcra!ures weia  
obtained. Thc  rcJuced !crnpzraf.urcs for theg:i!ies consi!'ered gencr::lly varied 
betwcer! 1.0and 0.50. Whw these valucs of elitropy of vaporize irn of Argon 
were plotted apainst the eiitropy of iJaporiraiion of one i n o r ~ ~ n i c  gas a t  
rnricus re iwed tenpemtures z good linear re::i:iorirhip ~ s s  < btzit.rd Sin,ilar 
good iinerr re!aiionships warc obsercsd for all the i2 innr:!anic gales eonside:sd 
i n  t h i s  work Al l  these linss pass :+.rough t l h  orision, but t b a  slopes ucre 
hu:!d to vary wirh t h e  cheniical species. 

To arrive rt a ger,eraiiszd equation to  predict A S s  Tor :;!I gases and 
i'Jr 2 3  telr.perature ranges, aitemi\ts w r e  made t o  correl:ita tl~esi: slopes w!ih 
s ~ w  eaiiiy asscssibk physical properties of therc substariccs. Foilowing the 
cuc-csiful correlation':) obtained Tor rhc case of hydrocarho~s,  et t impts were 
made tc correlate r!opcs w i t h  either molecular weights cr t1.ie ncrn-al boiling 
p h t s .  Bo! both of i k n  failed to show any general palietn wi;h which one 
could &:st she gen:ralised equaiior! to predict ASs.  
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However when these values of slopes were plotted against the morccular 
volumz at  its boiling point of these substances on  semi-logarithmic co- 
ordinates they showed a definite pattern. All the diatomic gases fell in a 
good straight line and all the polyatomic gases fell in a difrerent straight line. 
Considering the degrees of  freedom for mono, di, and polyatomic gases to be 
3, 5 and 6 respectively and the mean energy of a molecule is proportional to 
(f f ), where j" is the degree of freedom, a correction was available for the 
slopes. These values were divided by (4 f = k )  and plotted against the 
nlolecuiar volumes when s good linear relationship was obtained for both 
diatomic and polyatomic gases. A genzralised equation to predict the 
entropy of vaporization of inorganic gases a t  various temperatures was 
obtained, which is 

nhere K- 2.5 for diatomic gases and 3.0 for polyatomic gases. 

Equation : was tested for all the 12 gases considered in  this work. 
Table 1 gives the physical properties of these substances. Literature values 
of AS$'' and  AS;'-^) and the calculated values of ASs by using equation 1 
for different reduced temperatures and She percentage errors are given in 
Table 2. Equation 3 does not give a good fit for highly polar gases like 
N H 3 ,  HZS,  1920 and N 2 H 4 .  The entropy of vaporization a t  different 
temperatures can be predicted within an over all  average error of 2.7% for 
non-polar gascs, by using equation 1. In  no cas:, for these non-polar gases, 
the average error exceeds 5.4%. 

The boiling point correlation, although failing to predict forthenoo-polar 
gases, gave accurate prediction fnr the highly polar gases. The respective 
equations for normal boiling point correlation and moiecular weight correla- 
tion from reference ( I ) ,  are 

and 

Equation [?I predicts the entropy of vaporization of highly polar gases, 
(Table 2) within an over-all average error of 3.1 Yi. Equation 3 is not 
recommended for both polar and non polar inorganic gases. 

Equation 1 is recommended for non-polar gases and Equation 2 is 
recommended for polar gases, t o  predict the entropy of vaporization of 
inorganic gases a t  different tempratures, within an average error of 3.0%. 



Properties o f  the Conipounds - - 

Compounds 

1, Nitrogen 

2. O ~ g e n  . 25.6 90.'6 32.00 

3. Carbon monoxide ..... 30.7 81 66 28  01 

4. Chlorine ..... 45.5 238 ~6 70.91 

5. Carbon dioxide -.... 34.0 194.71 44 01 

6. Sulfur dioxid: - 44 8 263 16 64 O i  

7. Nitroua oxide . 36.4 183.66 44 02 

8. P h o r ~ e n e  ...... 69.5 280.72 98.92 

9, Arnn~onia .... 25.8 239.81 17 03 

10. Hydrogen sulfide ...... 3 2 9  213.56 31.08 

11 .  Water ...- 1 8.9 373,16 18.02 

12. Hydrazice ...... 46.0 386.66 32.05 
-- 













Water (Ref. 8) 0.96 
0.94 
0 92 
0 88 
0 84 
0 80 
0.76 
0.72 
0 68 
0.64 
3.60 

I-Iydrozine (Ref. 9) 0 96 
0.94 
0 92 
0 88 
0.84 
0.80 
0.76 
0.72 
0.68 
0.64 
0.60 

Average 20.3 Average 1.1 

Average 11.9 Average 2.9 

5.04 20.7 
5 91 22.6 
6 75 22.9 
8.3% 22 4 9 
988 21.9 p 

11.31 21 7 p 
128L 21 3 (O 

14 18 21.4 m 
15 83 21.4 ';d 
1744 21.5 

IP 

19.21 21.8 ~r 

Average 21.8 E 
% 

Average 23.5 



ASs - En:ropy of waporizaiton of the subsisnces ( ~ a i / m o l e  "K) 

AS, -- Entropy of vaporization of Argen (Ca!/ao~t: O K )  

Vb - Molecular voiwme at its boiling point ( c c , / ~  mole) 

Ti, - Normal boiiing p o i n l U ~  

M -  Molecular weight 

k -if (f - 5 for diatomic gasss and f= 6 For polyatoaic gases) 

f = Degrees of freedom 
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