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A!<nRM.T 

Predk-:tion method has u.;:cn given fOf saturated liquid entropies of hydro~ 
carbons. This involv~s using Argon as the ft.'lfercnce substance. It is possible to 
predict saturated liquid entropies of hydrocarbons within an average error of 1.0%. 

Argon is Ilon polar, non reaclive and devoid of any quantum mechanical 
effects and hence it is suitable to be used as a referesce substance for prediction 
of thermodynamic properties of organic and inorganic compounds. Using 
argon as the reference substance prediction methods have been given earl,er 
for entropy of vaporisatiun of hydrocarbons' and inorganic gasse;' .nd for the 
saturated liquid densities'. In this work. similar approach is followed to 
predict saturated liquid entropy. 

No known methods are available 10 predict entropy in the saturated 
liquid range, except the theoretical method involving entropy of vaporisation 
and the entropy in the satnrated vapour range. A similar method using less 
number of input data is desirable. 

Saturated liquid entropy for argon and various hydrocarbons from the 
Iiterature4.- 17 were plotted agaiost temperatures individually, from which tbe 
smoothed values of SA and Ss at the required reduced temperatures were 
obtained. The reduced temperatures for the substances considered generally 
vary between 0,60 and 1.0. When these val lies of sntursted liquid entropy of 
argon were plotted against Ihe values of saturaled liquid entropy of h~dro· 
carbons, straight line relationships were obtained. Both saturated and 
unsaturated hydrocnrbons gave the linear relationships. The slopes and 
iutercepts of the,. straight lines varied from substance to substance. 

To arrive at a generalised equation to predict Ss for all hydrocarbons 
and for all temperature range attempts were made to correlate these slopes and 
intercepts with some easily assessible physical properties of these substances 
E.rJier eitber molecular weight or the normal boiling point were found to 
correlate the slopes and intercepts for the case of entropy of vaporisation of 
hydrocarbons and inorganic ga,es and the saturated liquid density. 
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whsre S ,  - saturated liquid entropy of the bpdrocarbons and S,l is the 
setiiratcd liquid entropy of Argou m is the slope and C i s  rlle intercept, 

Introducing Lhe values of ?n a i d  C, equation [1j becomes a s  follows for 
nosrnai boiling point a s  tho correlating paismeter. 

and for the caso of molecular weight 2 s  the correlating parameter, one obtairis 

The  calcu!atcd values using equation 2 and 3 and the snroorbed experi- 
mental values along wi th  average percentage error are given in Table 1. 
Except metbane, which being the first member of tli; series behave anamolous!y, 
all others a re  correlated well by these equations. 

Equation I?] gives l .~? ;  overall average error and equation [3] gives 4% 
ovcrail average error. To predict saturated liquid entropy,  equaticn [2] is  
recommended. 
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Tr. 
Saturated Li .~uid  Entropy Callmole "k 

Propane 0.96 

(4 0.94 

0.92 

0.88 

0.84 

0.80 

0.76 

0.42 

0.08 

0.64 

0 60 

53.10 0.62 

$2.30 0.81 

58.55 0.84 

49.95 0.60 

48. SO 0.48 

47.13 0.53 

45.75 0.42 

44 25 0.14 

42.80 0.07 

41.35 0.07 

39 86 0.08 -- 
h v .  0.42 

67.42 0 40 

66.4; 0.21 

65.47 0.19 

63.47 0.22 

6'1.65 3.13 

59 93 0.02 

58.19 0.12 

56.32 0.12 

54.50 0.31 

52.68 0.96 --- 
Av. 0.27 

Av. 1.33 

65.20 3.68 

64.1 S 3.58 

6'3.21 3.61 

Cii.i6 3 84 

54.30 3.94 

57.54 4.00 

55.76 4.06 

53.85 4.27 

51-99 4 31 

50.13 3.93 
-- 

Av. 3.92 



- - . - ..- -- - 
Sariiraled Liquid Et~trnpy Cal/mois0k 

6 3 . 3 3  0.27 

62.39 0.55 

Gi.49 0.77 

59.61 0 93 

57.93 1.17 

56.28 1.55 

54.64 ?.C2 

52.88 2.22 

51.17 2.69 

49.46 3.26 - 
Av. 1.54 

" I ,  Div. 

Av. 3.85 

3.66 

3.61 

3.44 

3.51 

3.79 

3.25 

3.12 

3.29 

3.11 - 
Av. 3.42 



Sal~rrlrted Liquid Enfropies of Hydrotorbons 

TABLE 1 - (contd.) 

- 
Saturated:Liquid Entropy Cal/rnolc O k  

Tr. - . 
Exp. Cal Eqn.(2) % Div. Cal Eqo (3) % Div. 

Av. 1.21 Av. 6.49 

0.38 

0.44 

0.46 

0.67 

0.61 

0.26 

0.22 

0.40 

0.89 

1.50 
- 

Av. 0.58 

3.29 

3.35 

3 38 

3.61 

3.58 

3.26 

2.81 

2.67 

1.22 

1.66 - 
Av. 2.98 



P 
--- 

Sn:cmtcd Liquid E~itropy Ciilim3le Ok 
Tr, -- ---- --- 

Exp. Cill Eqn 12) S: Div. Cal Eqn (3) oj,  Div. 

n-nonane 0.96 

(12) 0.94 

0.92 

0.88 

0.84 

a decane 0.96 

(13) 0.94 

0 92 

0.88 

0.84 

0.80 

0.76 

0.72 

0.68 

0.11 

0.30 

0.40 

0.67 

0.47 

0.11 

0.32 

0.38 

0.66 
-- 

Av. 0 .38  

Av. 0.50 

3.55 

3.33 

3.18 

2.89 

3.15 

3.61 

4.10 

4.27 

4.75 
7 

Av. 3.65 



Saturated Liquid Entropies of Hydrocarbons 

I---- - ---__ _I___- __ 
Saturated Liquid Entropy Cal/molo "X. 

T,.. . .- - 
Exp. CdEqn (2) O/, Ditr. Cal Eqn (3) % Div. 

Ethylene 0.96 37.25 35.75 

(14) 0.94 36.49 35.18 

0.92 35.93 34.64 

0.88 34.92 33.50 

0.84 34.00 32.46 

0.80 33.16 31.48 

0.76 32.36 30.49 

0.72 31.38 29.43 

0.68 30.37 28 39 

0.64 29.27 27.35 

Propylene 0.96 

(15) 0.94 
0.92 

0.88 

0.84 

0.80 

0.76 

0.72 

0.68 

0.64 

Av. 5.00 Av. 12.27 

Av. 1.37 Av. 1.10 



CaF Eqn (3) '1, Div. 

Av. 0.3 
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