


Since Argon is nonpolar,  non-ssactive and devoid o f  any quantum mecha- 
nical escct, it was selected a s  the  reference substance for a i l  these correlations. 

Saturated liquid densities of various hydrocarbons (d,,) a n d  o i  a r g o n  

jd,,, t r r m  !he  l i t e r e l u r ~ ' ~ " ~  (\-ariocs l i ieiatcre da ta  have been collected and  
finsl re:ornnaendation~ have been made in these references. F o r  methane1*, 
ethane" and propaneH the basic da ta  have been obtained from the works o f  
filoor, Newill, a n d    at ern an", Testerl%nd   in' since there Is n o t  any 
jifierence in the da ta  given by other aorkers"'. '" 14) were plotted against 
temperatures from \bhicli the smoothed vaiues of ds? and d,! a t  the required 
reduced temperatures were obtained.  The  sratiscally estimated smoothened 
vail;es were obtained from the work of Das  and  ~ u i o o r ' ~ * ~ ~ ~  l9- l9.  The reduced 
rcmperatures for these liquids generaliy Laly between 0.6 and  1.0. When these 
3;zlues of saturated liquid dens~t ics  of Argon were plotted against the  saturated 
liquid densil irsofone hydrocarbon a t  various reduced temperatures, in ordinary 
co-ordiiiates, a good l inear relationship was observed. Similar good linear 
ieiationships were observed for  al l  the taenry  hydrocarbons cor,sidcrcd in  this 
rork. The slopes a n d  intetcepts of thesc straight lines were obtained from 
these plots. 

To arrive a t  a g e n e r d k e d  equation l o  predict d,, for all hydrocarbons 
and Tor all temperature ranges, at tempts were made to  correlate these slopes 
and intercepts with some easily accessible physical parameters of these 
substances. Following the  successful c o r r e ~ a t i o n s ~ ~ ~  obtained for the case 
of entropy of vaporisation of hydrocarbons a n d  inorganic gases, at tempts 
were made to  correlate these skopes a n d  intercepts with molecular weights or 
tbe norrnal boiling points. On lagari thmic co-ordinates the slopes were well 
correlated with either o n e  of these two parameters, namely the molecular 
aright or the normal boiling point .  I t  was also observed tha t  separate 
equations were required f o r  saturated a n d  unsaturated hydrocarbons. How- 
cter, th: intercepts failed to show any pattern of relationship with either 
ninlrcular weight o r  t h e  normal boiling point. T h e  relations r h u r  obtained 
do cot correlate the saturated density da ta  a n d  hence a c o m c t i n n  factor in 
ibe inlerccpls has t o  be  added. 

lnlroducing th i s  correction factor which is a l so  a funclir~n of nm!ecular 
Wight or normal boiling point a s  the  c;.se may be, the following equations 
*ere obtained to predict  the  saturated liquid densities of hydrocarbonr.. 

1. Sattirated Hydrocarbons : 

11.375 x 10~/b''50jS] d.4, - 1.3158 x I & - '  Th .! 0 4710 [ I 7  

~ ? 0 . 9 5 : ~ ' . ~ ' ~ ' ]  dA! - 1.079 x ~ o ~ ~ M ~ . " '  121 

11. Unsaturated Hydrocarbons : 

f1.378 x IQ~!T~ ' ""5] dA, - 0.4716 x la-' 7, + 1 .XR-16  !?I 
b0 9 5 / ~ ' . ~ ' " ]  dAjdl - 2.871 I O ~ : M ~ . ~ ~ ~  14 





Calculated and Expcrimentai values of liquid densities For various Hydrocarbons 

Hydroaarbons iL11 d,l dd il,! 

(Saturated) T' (Ref .  9) Lit .  G I c .  Eo. I "1, Div. Caic. Eo. 2 *!, DW. 

Average 49.47 19.71 

Average 8.62 5.13 
- 



Average 0.96 2.91 

Average 2.73 2.10 

. -- 



Mydrccaib< ns  dd dd 
(Satu~at td)  ' 7  (RfC4.'9) , C3k.  '!,Div f a l c .  "!" Div. 

n- 

Eq. I Eq. ? 

Average 5.05 2.56 

Average 2 99 1.6.' 



(Ref. I d )  is.9) 12.w 5.84 5.8:  0.51 5.65 3.25 



Average 2.56 ? .47 

Average 1.90 - 2  



-- -- - 
NjSrwarbon3 d!  ri, l 

I,vsureredl T, : & j 9 ,  li:, C a k .  O I ,  Div Calc. *;, 3 i r .  
-- -- E7. 1 Eq. 2 

Average 1.31 0.77 

Average 0.75 0.71 



; i ) ; r o c a r b r s  dri d~ 
,S~,u;a!c. i> 7' 9 )  f;j Caic  , i .  Ca;c. D:?~ 

----- 
Eq, i Eq. 2 

- -  ., 

n-decnne 0 96 1 ,  2.RS 2.86 0 35 2.83 0.70 

(Ref .  2 2 )  0.91 22.44 3.69 3 04 1.62 3.0; 2.59 

0 92 23.55 3.31 3.24 ?.XI 3.21 ?.p2 

0.88 26 10 3.56 3.56 - 3.52 1.12 

0.84 27.84 3.76 3 .S :  1.33 3.76 - 
0 80 29 20 3.95 4.00 1.27 3.95 - 

0.36 30.38 4 . i3  4.16 0.13 4.:2 0.24 

0.72 5 1 . 4 3  4.27 4.31 0.94 4.26 0 .23  

0.68 32.42 4.36 3.45 2 C6 4.40 ti 92 

Average 1.16 0.9s 

Average 1 06 1.79 



*. - - - . . ... . . - - .- -. - . . . .. - . - -- 

ti.,!, .; .5czs di (I,! 
. , 7 .  on::'9, , C":'. "i, Dib. C z k .  'I" D k  

Fq. 3 FQ. 4 



Average 6 88 

Average 4.69 





predicrion of Saturated Liquid Densities o f  H y ~ r o c a r b o ~ s  59 

i .  L~~jersen A. I., Grecnkorn, R .  A .  . . 
and Hougea, 0 A. 

2. Reid, R. C. and Sherwood,T. K. . . 
2. Bondi,A. and Simkin, D. J. . . 
4, .4ntoinc, C. . . . . 
5 ,  Schniidt, A., . . . . 
6. Dreizbarh, R. R. and  Spencer, R .  S. 

7. Das. T,. R. and Kuloor, N. R. . . 
S. Daa, T. R.. Ibrahin,  S .  H. and . . 

Kuioor, N. R. . . . . 
9. Din, F. . . . . 

10. Tester, H. E. . . . . 

1%. Ku'ocr, N. R., Newitt,  D. M .  and . . 
Bdi;mnn, J.  S. 

i2. h!ztheiw, C S. and Hurd, C 0. . . 
13. h r k i e r v .  C. H , Valentine. J. L. . . 

and HurJ; C. 0. 

:J, Canilr. L. N.. P a t ~ l .  N. R. and . . 
Mmning. F. S. 

15. 5 ,s .  T. R. and Kuloor, N. R. 

16, - . . 
17. Lanpe. N. L , Ed. . . 

l a .  Urs, T. R o n 3  Kuloor, N. R. 

19. . . 
20. . . 
?I. . . 
22. . . 
2;. . . 
24. - . . 
25. - . . 
26. -- . . 
27. -.- . . 
:5. -- . . 
3. I- . . 

" Generalised Th:rmo3ynamic P r o ~ e r t k  o f  
Flu~ris", College Eng Uni. Wtrconsin 
Engg. Exp. Stn.,  madi is on, 19S5.4. 

" Properties o f  Gases and Liquids", Second 
Edition, MiGraw.Hil1 1966. 

A.  I. Ch. E. Jou~nal .  1960, 6, 191. 

C.r. hehd. Seanc, Acad Sci., Paris. 1888. 107, 
1143. 

J. Chim. Phjs  , 1917, 15, 97. 

Itid Engn,~. Chrm , 1949,41, 1363. 

Hydrocar%. Process. Petrol Rejn. 1968, 47, 137. 

[bid, (Communicated) 

" Thermodynamic Funciion o f  Gases ", 
Butttrworth Scientific Pub. London 1956 

"Thermo3ynamic Function of Gaces", Ed. by 
F. Dm, Butterworlh Sci. P u b ,  London, 
Val. 3. pp. i and 162, 1956 

"Thermodynamic Function of Cases". Ed ,  by 
F. Din. Butterworth Sci. Pub. London. 
Voi 2, p. I I 5, 1956. 

Trans. Am.  I m f .  Chcm Enprs., 1946, 42, 55. 

Ibid, 1947, 43, 25. 

Hvdrocarb. Procers. Perrol. Rejiti.. 1962. 41, 204. 

ind. J .  Tech., 1967,5, 33. 

1h:d 1967, 5. 40, 

" Handbook o f  Chemi~ l ry  ", Handbook 
Poh. lnc., Sandusky, Ohio, 1952. 

Ind. J .  Tech., 1967, 5, 46. 

Zbid 1968, 6, 65. 

Ibid. 1967, 5, 5 1 .  

Zbid, 1967.5, 69. 

Ibid. 1967, 5 .  75. 

[bid, 1967. 5, 81.  

Ibid, 1968 6 ,  70. 

Ibid. 1967. 5, 86. 

Ibid, 1967.5, 103. 

1bid. 1968, 6, 75. 

Ibid, i967,5, 108. 

Ibid, 1967.5, 11  3. 


