
J RE DICTION OF CRITICAL CONSTANTS (T,P, & v,)- 
AN EXTENSION TO BRANCHED CHAIN COMPOUNDS 

Critical constants (T,, PC and V,) of brunclred chain organic liquidc have 
heen esrimated by the f i l h  ing propr~Sed corrclulions : 

T, - n ,  10,s ( M )  i C, 

PC,- n, 108 (M) i CZ 

V, =. 11, (M) 4 C ,  

The tduc; huve been compari~d with the exisring lirerarure darn. The values 
of n,, n, and n, and C , ,  C, and Cg haw hem lcrhulufed for alkunes, ulkenes, 
nlkyl benzenes, alkyl napktholcner, s t ynwx ,  eyclopentunes, cyclopmtene, cyclo- 
hexones and cyclohexenes. The present method has been cnmpared with the 
methods of EduIjee and Lyderson. I# is also more widely applicable r h o  rhe 
previous methods reported in literaiure. 

Earlier simple correlations '.2,' have been proposed to predict Critical 
Constants ie . ,  temperature, pressure and volume of normal hydrocarbons, 
cyclopentanes, cyclohexanes and organic liquids including ibocompounds of 
alcohols and esters. The sumo approach has been extended for the estimation 
of crltical constants of isomers of aromatic hydrocarbons, cyclohexanes, 
cyclohexenes, cyclopentanes, cyclopentcnes and groups of alkyl naphthalene 
and styrene compounds. 

The present method is based on a simple correlation using moIecular 
weight as the input property. Linear relationships are obtained when 
crilical constants like T, and P, are plotted against molecular weight on semi- 
logarithm co-ordinates, whereas G: vs. molecular weight on ordinary co- 
ordinates. 472, 384 and 377 isomeric compounds, whom molecular weight 
range from 58 to 297 and whose Criticill temperature, pressure and volume 



varied between 408 to 876"K, 12 to 45 atmospherec, and 235 to 1068 
cc/gm. ]nole have been tested. Due to lack of data for some isomers in the 
cyclol~exane group, the tested equation from the previous paper'+ for 
T, and p, has been used again to calculate all the critical properties, As four 
new groups e.g. ,  alkyl naphthalenes, styrenes, cyclohexenes, and cy~lopentenc~ 
have been tested in this paper, one or two normal compounds for which the 
data are available have been included in the bcginning of the group. 

Table I sllows all the valuer of critical constants, i.e., T,, PC & 
into different groups obtained from litzrature6. Table I also compares the 
experilnental data with the calculated values from the present correlation and 
gives the percentage error. The compounds, mavked with asterik for which 
the percent deviation is more than 10 are not considered in ihe calculation of 
the average percentage error. From Table I, it is seen that the calculated 
critical constants for some of the gronps e .g . ,  PC for alkanes and alkenes and 
V, for alkenes show large pcrcentage deviation. 

The general equations for prediction of Critical constants are 

T,=n, log M i C ,  

P,=n, log M + C Z  

where, 

T, .- critical temperature, " K  

PC-critical pressure, atms 

V,-critical volume, cc/g. mole 

n,C-constants in Equations 1, 2 and 3 

M -  Molecular weight. 

The values of these constants n & C for different groups arc given in 
Tables 2, 3 & 4. In  thc critieal temperature and pressure, the percentage 
and the number of compounds tested with the present correlation along with 
the percentage error of Eduljee%nd Lynderson5 correlation have been given 
in Table 2 and 3. Table 4, shows the percentage error and the number of 
compounds with the present correlation along with the percentage error of 
Lyderson4 correlation for Critical Volume. 



Experimental and Calculated values of Critical Constant* 

T, PC V,  
M Lit. Calc. Error Lit. Calc. Error Lit.  Calc. Error 

O ,  % V" 

I. Alkanes 

1 .  Isobutane 

2. Isopentane 

3. Isohexane 86.17 497.9 484.0 2.79 29.90 29.40 1.67 366.99 366.0 0.27 

4. 3-Methyl pentane 

5. 2,2-Dimethyl butane 

6. 2,3.Dimethyl ,, 
7. 2-Methyl hexane 

8. 3-Methyl hexane 

9. ?-Ethyl pentane 

10. 2,2-Dimethyl pentane 

11. 2,3-Dimethyl pentane 

12. 2,4-Dinethyl pentane 

13. 3,3-DImethyl pentane 

14. 2,2,3-Trimethyl butane 

15, %Methyl heptane 114.23 561.0 529.0 5.77 24.80 24.10 2.82 488.06 472.0 3.28 

16. 3-Methyl heptane ,, 565.0 529.0 6.37 25.60 ,, 5.86 478.01 472.0 1.26 

17. 4-Methyl heptane ,, 563.0 ,, 6.05 ,, ,, 5.86 475.95 472.0 0.83 2 



Ts PG Vc 
M Lit. Calc. Error Lit. Calc. Error   it. Calc. Error 

% % % 

IS. 3-Ethyl hexane 114.23 567.0 529.0 6.70 26.20 24.13 8.02 466.01 472.0 1.28 

19. 2,2-Dimethyl hexane ,, 552.0 ,, 4.16 25.60 ,, 5.&6 466.93 ,, 1.09 

20. 2,3-Dimethyl hexane ,, 566.0 ,, 6.53 26.61 ,, 10.40* 46099 ,, 2.35 

21. 2,4-Dimethyl hexane ,, 555.0 ,, 4 68 24 85 ,, 3 02 466.01 ,, 1.28 

22. 2,5-Dimethyl hexaue ,, 552.0 ,, 4.17 25.00 ,, 3.60 47801 ,, 1.26 

23. 3,3-Dimethyl hexane ,, 550.9 ,, 3.32 22.85 ,, 5.02 450.02 ,, 4 86 

24. 3,4-Dimethyl hexane ,, 571.0 ,, 7.15 27.45 ,, 12.20* 451.96 ,, 4 3 0  

25. 3-Ethyl-2-methyl pentane ,, 568.3 ,, 6.88 ,, ,, 12.20% 450 02 ,, 4.86 

26. 3-Ethyl.3-methyl pentane ,, 578.0 ,, 8.50 28 85 ,, 16.45* 431.94 ,, 7.85 

27. 2,2,3-Trimethyl pentane ,, 567.0 ,, 6.70 28.22 ,, 14.60' 437.00 ,, 8.00 

28. 2,2,4-Trimethyl pentane ,, 544.2 ,, 2.50 2550 ,, 5.50 482.00 ,, 2.07 

29. 2,3,3-Tiimethyl pentane ,, 576.0 ,, 8.15 28.93 , 16.60" 433.0 ,, 9.00 

30. 2,3,4-Trimethyl pentane ,, 568.0 ,, 6.87 27.60 ,, 12.70* 44694 ,, 5.61 

31. 2,2,3,3-Tetramethyl butane ,, 543.8 ,, 2.76 24.50 ,, 1.63 472 46 ,, 1.36 

32. 2-Methyl octane 128.25 584.0 570.0 2.40 21.80 21 82 0.92 ... . . . . . . 
33. 3-Methyl octane ,, 586.8 ,, 2.86 22.20 ,, 1.74 ... . . . ... 
34. 4-Methyl octane ,, 584.0 ,, 2.40 22.10 ,, 1.27 ... ... ... 



TABLE 1 - ( c o n t d )  

T, PC V, 
M Li t .  Calc Error Lrt. Calc. Error Lit. Cslc. Error 

/r 
- 

"In 

35. 3-Ethyl heptane 

36. 4-Ethyl heptane 

37. 2,?-D:methyl heptane 

38. 2,3-Dimethyl heptane 

39. 2-4-Dimethyl heptane 

40. 2,5-Dimethyl heptane 

41. 2,6-Dimethyl heptane 

42. 3,3-Dimethyl heptane 

43. 3,4-Dimethyl heptane 

44. 3,5-Dimethyl heptane 

45. 4,4-Dimethyl heptane 

46. 3-Ethyl-2-methyl hexane 

47. 4-Ethyl-2-methyl hexane 

48. 3-Ethyl-3-methyl hexane 

49. 4-Ethyl-3-methyl hexane 

50. 2,2,3-Tdmethyl hexane 

51. 2,2,4-Trimethyl hexane 



TABLE I-(contd.) .I 

------ P 

Te PC Vc 
M Pit. Calc. Error Lit. Cak.  Error Lit. Calc. Error 

% % % - 
52. 2,2,5-Trimcthyl hexane 

53. 2,3,3-Trimethyl hexane 

54 2,3,4-Trimethyl hexane 

55. 2,3,5-Trimethyl hexane 

56. 2,4,4-Trimethyl hexane 

57. 3,3,4-Trimethyl hexane 

58. 3,3-Diethyl pentane 

59. 3-Ethyl-2,2-dimethyl pentane 

60. 3-Ethyl-2,3-dimethyl pentane 

61. 3-Ethyl-2,4-dimethyl pentane 

62. 2,2,3,3-Tetramethyl pentane 

63. 2,2,3,4-Tetramethyl pentane 

64. 2,2,4,4-Tetramethyl pentane 

65.  2,3,3,4-Tetramethyl pentane 

66 2-Methyl nonane 

67. 3-Methyl nonane 

68. 4-Methyl nonane 

69. 5-Methyl nonane 





TABLE I - (contd.) 
2 ". 

T, PO Ve 
M Lit. C ~ I C .  Ezor Lkt. Calc. Error Lit. Calc. Error 

I. V" "I. 

' 87. 4-Ethyl-?-methyl heptane 142.28 598.8 

5-Ethyl-2-methyl heptalle 

3-Ethyl-3-methyl heptane 

4-Ethyl-3-methyl heptane 

5-Ethyl-3-methyl heptane 

3-Ethyl-4-methyl heptane 

4-Ethyl-4-methyl heptane 

2,2,3-Trimethyl heptane 

2,2,4-Trimethyl heptane 

2,2-5-Trimethyl heptane 

2,2,6-Trimethyl heptane 

2,3,3-Trimethyl heptane 

2,3,4-Trimethyl heptane 

2,3,5-Trimethyl hepiane 

2,3,6-Trimethyl heptane 

2,4,4-Trimethyl heptane 

24,s-Trimethyl heptane 



TABLE I - (zonrd.) 

T, P. 
M Lit Calc. Error L i t .  Calc. 

I" 

104. 2,4,6-Tri~nethyl heptane 142 2: 

105. 2,5,5-Trimethy[ heptane 

106. 3,3,4-Trimethyl heptane 

107. 3,3,5-Trimethyl heptane 

108. 3,4,4-Trimethyl heptane 

109. 3,4,5-Trimethyl heptane 

110. 3-1soprnpyl-2-methyl hexane ,, 

11 1. 3,3-Diethyl hexane 

112. 3,4-Diethyl hexane 

113. 3-Ethyl-2,2-dimethyl hexane ,, 
114. 4-Ethyl-2,2-dimethyl hexane ,, 

115. 3-Ethyl-2-3 dimethyl hexane ,, 

116. 4-Ethyl-2-3-dime~hyl hexane ,, 

117. 3-Ethyl-2,4-dimethyl hexane ,, 

i I k. 4-Ethyl-2,4-dimethyl hexane ,, 

119. 3-Ethyl-2,s-dimethyl hexane ,, 

120. 4-Ethyl-3,3-dimetl1yl hexane ,, 

V,  
Error Lit. Calc. 

"1, -- 
Erjor 

In 



. . . .- -- 

T, PC VG 
M Lit. C a c  Error Lit. Calc. Error Lit. Calc. Error 

. -- .. .- 
" l o  "!, I. 

121. 3-Ethyl-3,4-diniethyl hexane 142.28 619.0 

122. 2,2,3,3-Tetramethyl hexane 

123. 2,2,3,4-Tetramethyl hexane 

124. 2,2,3,5-Tetramethyl hexane 

125. ?,2,4,4-Tetramethyl haxane 

126. 2,2,4,5-Tetramethyl haxaue 

127. 2,2,5,5-Tetramethyl hexane 

125. 2,3,3,4-Tetramethyl hexane 

129. 2,3,3,5-Tetramethyl hexane 

130. 2,3,4,4-Tetramethyl hexane 

131. 2,3,4,5-Tetramethyl hexane 

132. 3,3,4,4-Tetramethyl hexane 

133. 3-Isopropyl-2,4-dimethyl 

pentane 

131. 3,3-Diethyl-2-methyl pentane 

135. 3-Erhyl-2,2,3-trimethyl ,, 

136. 3-Ethyl-2,2,4-trimethyl ,, 



V' 
M Lit. T, Error Lit. P. Error Lit. CalC. Error 

Calc. % Calc. ' I 0  "1. 

139. 2,2,3,4,4-Pentamethyl pentane 

II. Alkanes 

1. Cis-2-Butene 

2. Trans-2.Butene 

3. Isobutene 

4. Cis-2-Pentene 

5. Trans-2-Pentene 

6. 2-Methyl-I-butene 

7. 3-Methyl-I-butene 

8. 2-Methyl-1-butene 

9. Cis-2-hexene 

10. Trans-2-hexene 

11. Cis-3-hexene 

12 trans-3-hexene 

- - 
Av. Error 3.38 Av. Error 2.96 2 -- 3 



TABLE I-(contd.) 
iO 
0 

T, I“ V, 
M Lit. Calc. Error Lit. Calc. Error Lit. Calc Error 

"L "i" "1. 



Tc PC V ,  
Lit. Calc. Error Lit. Cilc. Error Lit. Calc. Error 

O/" Y" v" 

?O. 3-Methyl-I-hexene 

31. 4-Methyl-1 hexene 

32. 5-Methyl-1-hexene 

33. 2-Methyl-I-hexene 

34. 3-Methyl-cis-2-hexene 

35. 3-Methyl-trans-2-hexene 

36. 4-Methyl-cis-2-hexene 

37. 4-Methyl-trans-2-hexene 

38. 5-Methyl-cis-2-hexene 

39. 5-Methyl-trans-2-hexene 

40. 2-Methyl-cis-3-hexene 

41. 2-Methyl-trans-3-hexene 

42. 3-Methyl-cis-3-hexene 

43. 3-Methyl-trans-3-hexene 

44. 2-Ethyl-I-pentene 

45. 3-Ethyl-1-pentene 

46. 2,3-Dimethyl-I-pentene 



00 N 

T, PC VG 
M Lit. Calc. Eyot Lit. Calc. E~ror  Lit. Calc. Error 

I ,  1, "I. 



T, PC V, 
M Lit. Calc. Error Lit. Calc. Error Lit. Calc. Error 

% % Yo 



TABLE I - (contd.) 

- 
Tc 

M Lit. Caic. E p r  
P d  V, 

Lit. Calc. Error Lit. Calc. p r  
" I ,  i. 

81. 2-Methyl-trans-3-heptene 

82. 3-Methyl-cis-3-heptene 

83. 3-Methyl-trans-3-heptene 

84. 4-Methyl-cis-3-heptene 

85. 4-Methyl-trans-3-heptene 

86. 5-Methyl-cis-3-heptene 

87. 5-Methyl-trans-3-heptene 

85. 6-Methyl-cis-3-heptene 

89. 6-Methyl-trans-3-heptene 

90. 2-Ethyl-1-hexene 

91.  3-Ethyl-1-hexene 

92. 4-Ethyl-1-hexene 

93. 2,3-Dimethyl-I -hexene 

94. 2,4-Dlmethyl-1-hexene 

95. 2,5-Dimethyl-I-hexene 

96. 3,3-Dimethyl hexene 

97. 3.4-Dimethyl-I-hexene 





TABLE I - (contd.) m 

- Q, 

T' PC Vs 
M Lit. Calo. Error Lit. Calc. Error Lit. Ca'c. E:ror 

"I, 'lo 1. 

115. 4,5-Dimethyl-cis-2-hexene 112.21 551.0 549.0 0.36 25.42 26.69 5.00 454.86 458.h0 0,89 

116. 4,5-Dmethyl-trars-2-hexene ,, 551.0 ,, 0.36 25.42 ,, 5.00 458.60 ,, 0.89 

117. $5-Dimethyl-cis-2-hexene ,, 544.0 ,, 0.92 24.68 ,, 8.25 463.20 ,, 0.99 ld 
118. 5,s-Dimethyl-trans-2-hexene ,, 539.0 ,, 1.86 24.20 ,, 10.301 467.91 ,, 2.08 ' 
119. . 3-Ethyl-3-hexene ,, 560.0 ,, 3.75 2582 ,, 3.36 455.23 ,, 0.74 

z 
5 

120. 2,2-Dimethyl-cis-3-hexene ,, 542.0 ,, 1.29 25.58 ,, 4.35 463.42 ,, 1.04 5 
121. 2,2-Dimethyl-cis-3-hexene ,, 533.0 ,, 3.02 23.83 ,, 12.00* 470.04 ,, 4.57 5 

0 
122. 2,3-Dimethyl-cis-3-hexene ,, 557.0 ,, 1.44 25.78 ,, 3.52 454.45 ,, 0.92 ? 
123. 2,3-Dimethyl-trans-3-hexene ,, 557.0 ,, 1.44 25.78 ,, 3.52 454.45 ,, 0.9B 

124. 2,4-Dimethyl-cis-3-hexene ,, 548.0 ,, 0.18 24.97 ,, 6 88 461.18 ,, 0.56 
r 

125. 2,4-Dimethyl-trans-3-hexene ,, 545.0 ,, 0.74 24.53 ,, 8 50 466 90 ,, 1.78 8 
c 

126. 2,5-Dimethyl-cis-3-hexene ,, 537.0 ,, 2.24 24.51 ,, 8.89 460.39 ,, 0.38 

127. 2,s-Dimethyl-:rans-2-hexene ,, 537.0 ,, 2.24 24.51 ,, 8.89 460.39 ,, 11.38 

128. 3,4-Dimethyl-cis-3-hexene ,, 572 0 ,, 4.02 26.98 ,, 1 .O7 445.47 ,, 0.70 

129. 3,4-Dimethyl-trans-3hexene ,, 572.0 ,, 4.02 26.98 ,, 1.07 445.47 ,, 0.70 

130. 2-n-Propyl-1-pentene ,, 561.0 ,, 2 14 25.48 ,, 4.74 465 64 ,, 0.87 

131. 2-Isopropyl-1-pentene ,, 555.0 ,, 1.08 25.59 , 4.29 455.68 ,, 0.64 

- 



-- 
T, 1 '~  V. 

M Lit  Calc. Error Lit .  Cdl;. Error Lit. Calc. ErJor 
<'!', "I" "1, 



TABLE I - (conrd.) 
P, - m 

TC P, V, 
M Lit. Calc. Error Lit. Calc Error Lit. Calc. Error 

70 % % 

Average error 1.99 

111. Alkyol 4enzene 

Isopropyl benzene 

1,2,3-Trimethyl benzene 

1,2,4-Trimethyl benzene 

1,3,5-Trimethyl benzene 

o-Ethyltoluene 

m-Ethyltolueue 

p-Ethyltoluene 

Isobutyl benzene 

sec-Butyl benzene 

tert-Butyl benzene 

25.12 26.29 6.25 453.32 458.60 1.17 

25.62 ,, 4,17 452.76 ,, 1.29 
- - m 

Av. error 4.23 Av. error 1.78 ? 



TABLE I - (contd.) 

Tc P, 
M Lit. Calc. E:ror Lit. Calc. Error Lit. 

- I. " I "  

11. u-propyltoluene 134.21 664.5 645.4 2.9(! 2'1.313 z9.31 

m-propyltoluc ne  

p-propyltolune 

o-Isopropyltolune 

m-Isopropyltolune 

p-Isopropyltolune 

1,2-Diethyl benzene 

1,3-Diethyl benzene 

1,4-Diethyl benzene 

2-Ethyl-1-3-dimethyl benzene 

2-Ethyl-1,4-dimethyl benzene 

3-Ethyl-1,2-dimethyl benzene 

4-Ethyl-1,2-dimetbyl benzene 

4-Ethyl-1,3-dimethyl benzene 

5-Ethyl-1,3-dimethyl benzene 

1,2,3,4-Tetramethyl benzene 

1,2,3,5Tetramethyl benzene 

v, 
Calc. Error 

"I" 

495.20 1.06 

,, 4.90 

,, 1.06 

,, 1.06 

,, 1.06 

,, 1.09 

,, 1.08 

,, 8.00 

,, 3.56 

,, 11.00* 

,, 7.50 

,, 10 90* 

,, 9.55 

,, 8.60 

,, 8.00 

,, 13.70* 

,, 13.60* 



TABLE I -- (contd.) , 

. . V1 0 

Tc Ps V, 
M Lit. Calc. Error Lit .  Calc. Error Lit. Calc. Error 

, % % % 

28. 1,2,4.5-Tetramethyl benzene 

29.  (1-Methyl butyl) benzene 

30. (I-Ethyl propyl) benzene 

31. (Methyl butyl) benzene 

32. Isopentyl benzene 

33. (1,l-Dimethyl propyl) benzene 

34. (1.2-Dimethyl ~ r o p y l )  benzene 

35. (2,2-Dimethyl propyl) benzene 

36. I-n-Butyl-2-methyl benzene 

37. 1-n-Butyl-3-methyl benzene 

38. 1-n-Buyl-4-methy l benzene 

39.  I-sec-Butyl-2 methyl benzene 

40. I-sec-B~ty1-3~methyl benzene 

41. 1-sec-Butyl-4-methyl benzene 

42 o-IsobutyltoIuene 

43. I-Isobutyi-3-methyl benzene 

44. 1-Isobutyl-4-methyl benzene 



V' 
M Lit. T, Error Lit. PC Error Lit. Calc. Error 

Calc. "1, Calc. 1, "1. 

45. I-tert-butyl-2-methyl benzene 145.24 677.2 

46. I-tert-butyl-3-methyl benzene 

47. I-tert-butyl-4-methyl benzene 

48, 1-Lthyl-2-n-propyl benzene 

49. 1-Ethyl-3-n-propyl benzene 

50. 1-Ethyl-4-n-propyl benzene 

51. 1-Ethyl-2-isopropyl benzene 

52. 1-Ethyl-3-isopropyl benzene 

53. I-Ethyl-4-isopropyl benzene 

54. 1,2-Dimethyl-3-n-propyl benzene 

55. 1,2-Dimethyl-4-n-propyl benzene 

56. 1,3-Dimethyl-2-n-propyl benzene 

57. 1,3-Dimethyl-4-n-propyl benzene 

58. I ,3-Dimethyl-5-n-propyl benzene 

59. 1,4-Dimethyl-2-n-propyl benzene 

60. 1,2-Dimethyl-3-isopropyl ,, 
61. 1,2-Dimethyl-4-isopropyl ,, 



TABLE I - (contd.) 
w N 

Tc PI Vc 
M Lit. Calc. E;ror Lit. Calc. Error Lit. Calc. Error 

1, -- 

62. 1,3-Dimethyl-2-isopropylbenzene 

63 Dimethyl-4-isopropyl benzene 

64. 1,3-Diniethyl-5-isopropylbenzene 

65. 1,4-Dimethyl-2-'sopropylbenzene 

66. 2,?-D'methyl-I-methyl benzene 

67. 2,4-D.n~ethyl-I-methyl benzene 

68. 2,5-D methyl-I-methyl benzene 

69. 2,6-D;methyi-I-methyl benzene 

70. 3,4-D:methyl-I-methyl benzene 

71. 3,s-Dimethyl-I-methyl benzene 

72. 2-Ethyl-1,3,5-trimethyl benzene 

73. 3-Ethyl-1,2,4-trimethyl benzene 

74. 4-Ethyl-1,2,3-trimethyl benzene 

75. 5-Ethyl-1,2-3-trinethyl benzene 

76. 5-Ethyl-1,2-4-.rimethyl benzene 

77. 6-Ethyl-1,2-4-trimethyl benzene 

78. Pentamethyl benzene 



Tanre I - (eontd.) 

T, PC YO 
M Lit. Calc. Error Lit. Calc. Error Lit. Calc. Error 

% 70 7" 

79. o-Di-isopropl benzene 

80. m-Di-isopropyl benzene 

81. p-Di-isopropyl benzene 

IV. Alkyl Napfhthalenes : 

1. Naphthalene 

2. 1-Methylnaphthalene 

3. 2-Methyl naphthalnene 

4. 1-Ethyl naphthalene 

5. 2-Ethyl naphthalene 

6. 1,2-Dimethyl naphthalene 

7. 1,3-Dimethyl naphthalene 

8. 1-4-Dimethyl naphthalene 

9. 1,s-Dimethyl naphthalene 

10. 1,6-Dimethyl naphthalene 

11. 1,7-Dimethyl naphthalene 

162.27 668.8 665.4 0.51 

,, 664.2 ,, 0.18 

,, 674.6 ,, 1.37 
- 

Av. Error 3.33 

128.17 742.0 745.0 0.41 

142.19 769.0 757.0 1.57 

,, 761.7 ,, 0.62 

156.22 775.4 770.0 0.68 

,, 771.6 ,, 0.28 

,, 784.0 ,, 1.79 

,, 781.0 ,, 1.41 

,, 790.0 ,, 2.53 

,, 781.0 ,, 1.42 

,, 778.0 ,, 1.03 

,, 778.0 ,, 1.03 

24.15 23.76 1.62 582.83 552.5 5.2 

23.20 ,, 2.41 ,, ,, 5.2 

23.22 ,, 2.31 584.13 , 5.4 
- - 

Av. Erroe 2.98 Av. Error 1.25 

39.10 37.50 4.27 408.15 396.50 2.86 

35.10 34.23 2.48 445.05 452.10 1.60 

34.60 ,, 1.07 ... ... . . . 
30.60 31.23 2.06 480.65 508.00 5.75 

31.22 ,, 0.03 ... . . . . . . 
32.22 ,, 3.04 473.31 508.00 7.35 

32.70 ,, 4.50 473.31 ,, 7.35 

33.20 ,, 5.34 469.09 ,, 7.82 

31.70 ,, 1.48 473.31 ,, 7.35 

31.80 , 1.79 472.53 ,, 7.52 

79 I f  I' 



-- P 
7,  V' 

M Lit. Calc. E:ror Lit, Ck. Error Lit. Calc. Error 
1, - " I .  

12. I ,  8-Dimethyl naphthalene 

13. 2, 3-Dimcthyl naphthalene 

14. 2, 6-Dimethyl naphthalene 

15. 2, 7-DymGthyl naphthalene 

16. I-11-Propyl naphthalene 

17. 2-n-Propyl naphthalene 

18. I-n-Butyl naphthalene 

19. 2-n.Buty1 naphthalene 

2;. 1-n-Pentyl naphthalene 

21. 2-n-Pentyl naphthalene 

22. I-n-Hexyl naphthalene 

23. 2-n-Hexyl naphthalene 

24. I-n-Heptyl naphthalene 

25. 2-n-Heptyl naphthalene 

26. I-n-Octyl naphthalene 

27. 2-n-Octyl naphthalene 



Tmre I - (contd . )  

TC PO V, 
M Lit.  Caic. Error Lit. Calc. Error Lit. Calc. Error 

- 
% % % 

28. 1-n-Nanyl naphthalene 

29. 2.n- Nonyl naphthalene 

30. I-n-Decyl naphthalene 

31. 2-n-Decyl naphthalene 

32. I-n-Undecyl naphthalene 

33. 2-n-Undecyl naphthalene 

34. I-n-Dodecyl naphthalene 

35. 2-n-Dodecyl naphalene 

V. St j~enes  

1. Styrene 

2. a-Methylstyrene 

3. 8-Methylstyrene 

4. 0-Methylstyrene 

5. m-Methylstyrene 

6. p-Methylstyrene 

254.40 848.2 835.0 1.54 16.67 16.13 3.24 895.45 897.50 0.23 

,, 546.0 ,, 1.37 1640 ,, 1.65 ,, ,, 0.23 

268.43 857.5 841.0 1.93 15.45 15.03 2.75 1063.45 9.53.30 10.30* 

,, 855.9 ,, 1.86 15.21 ,, 1.58 952.89 ,, 0.05 2 
282.45 867.4 846.0 2.47 14.54 14.03 3.50 1008.24 1009.0 0.06 B r: 

,, 865.9 ,, 2.30 14.28 ,, 1.75 ,, ,, 0.06 

296 48 875.7 854.0 2.48 13 48 11.93 13.0(1* 1067.29 1067.0 0.03 

,, 873.1 ,, 2.19 13.25 , I l l O *  ,, 0 
,, 0 0 3  Z 

- - 2 
- f 

Average Error 1.18 Average Error 2.62 Average Error 2.27 9 
---- --- pp z 

4 
2 

104.15 636.7 649.0 1.94 38.00 38.40 1.08 ,, 

118.17 654.7 670.0 2.34 33.57 35.20 4.86 ,, ,, ,, 

,, 662.5 ,, 1.13 34.20 ,, 2.92 ,, 
9 ,  ,, 

,, 657.4 ,, 1.92 36.30 ,, 3.13 ,, 
3 7  >, 

,, 622.0 ,, 1.21 34.07 ,, 3.26 ,, 
11 3 )  

,, 655.5 ,, 0 68 34.85 ,, ,, 
, 3  ,, iD V, 



T< PC Vr 
M Lit. Calc. E ~ r o r  L i t .  Caic. Error Lit. Calc Error 

-- la v!, 

7. m ared 1 -V 'nyl to lce~e  118.17 655.0 2700 2.29 41.50 35.20 15.5Co 

8. m-Ethylstyrene 132.20 675 2 685 0 1 30 31.82 32.50 2.14 

9. p-Ethyl styrene ,, 681.0 625.0 0.59 28.60 ,, 13.60, 

10. p-lsopropyl styrene 146.22 682.2 705 0 3.34 28.80 29.5 2.45 

11. p-I~optopyl-oi-methyl styrene 160.35 635.3 719.0 3.40 28.35 27.60 2.71 

12. o-Chlorostyrene 138.60 69G.6 697 0 0 06 34.30 31.28 8.30 

13. p-Chlorostyrene ,, 700.4 697.0 0.49 33.20 31.28 3.30 

14. 0-Bromostyrene 183.10 726.0 739.0 1.76 34.80 24 65 29 20 

15. p-Brcmcstyrefie 183.10 726.4 739.0 1.74 33.80 24.65 29.00* 

-- 
Average E-ror I GI Average Error 3 19 

--.-- 

VI, Cq'doprntones : 

I. 1,l-Dimethyl cyclopeniane 98.18 f50.0 559 70 1 77 35.00 34.45 1 57 350.50 366 53 4.57 

2. Cis-1,2-Dimethyl cyclopentane ,, 565 0 ,, 0 94 34.10 ,, 1 03 363.27 ,, 0.90 

3 .  trans-1,2-Dimethyl cyclcpentane. >, 555.0 5Z3.7 0 85 ,, ,, 1.03 ,, ,, 0 9 0  
4. Cis-1,3-Dimethyl cvclopentane ,, , 34.03 , 1.22 ,, ,, 0.90 

5. trans-1,3-Dimethyl cyclopcntane ,, , 35.00 ,, 1.57 , ,, 



TO PC VC 
M Lit. Calc. Error Ltt. Calc. Error Lit. Calc. Error 

7' i, 9k 

6. Isopropyl cyclopentane 112.21 585 1 

7. 1-Ethyl-1-methyl cyclopentane ,, 577.7 

8. Cis-1-Ethyl-2-methyl ,, ,, 587.7 

9. trans-I-Ethyl-2-methyl ,, ,, 575.7 

10. Cis-1-Ethyl-3-methyl ,, ,, 575.5 

11. trans-1-Ethyl-3-methyl ,, ,, 573.6 

12. 1,1,2-Trimethyl ,, ,, 565.1 

13. 1,1,3-Trimethyl ,, ,, 549.2 

14. I,Cis-2,cis-3-trimethyl ,, ,, 580.4 

15. I,Cis-2-trans-3-trin1ethyl ,, ,, 570.2 

16. 1,trans-2,cis-3-trimethyl ,, ,, 557.4 

17. I,cis-2,cis-4-trimethyl ,, ,, 571.7 

18. 1,cis-2,trans-4-Trimethyl ,, ,, 568.4 

19. 1,trans-2,cis-4-trimethyl ,, ,. 555.2 

Average Error 1.96 Average Error 3.40 Average Error 1.76 



TABLE I - (contd.) 
Lo m 

TC PC VF 
M Lil. Cnlc. E;ror Lit. Calc. Error Lit. Calc. Error 

10 "!" "!, 

Cyclopentenes 

1. Cyclopentene 

2. 1-Methylcyclopentene 

3. 3-Methylcyclopentene 

4. 4-Methyl cyclopentene 

5. 1-Ethylcyclopentene 

6. 3-Ethylcyclopentene 

7. 4-Ethyl cyclopentene 

8. 1,2-Dithyl cyclopentene 

9. 1,34-Dimethylcyclopentene 

10. 1,4-Dimethyl cyclopentene 

1 I .  1,5-Cim-thy1 cvclopentene 

12. 3,3-D.tnethy1 cyclopentene 

13. 4,4-Dhethyl cyclopentene 

Average Error 2.95 

44.90 44.18 1.61 

38.83 38.20 1.59 

37.80 38.20 1.06 

39.00 ,, 2.05 

38.80 32.74 3.14 

32.70 ,, 0.12 

32.80 ,, 0.18 

33.40 ,, 1.97 

31.7G ,, 3.32 

30.40 ,, 7.70 

32.80 32.74 0.18 

30 62 ,, 6.90 

30.90 ,, 5.95 

- 
Average Error 2.75 Average Error I 93 



-- 
I.< P, V, 

M Li t  Calc. Error Lit. Cdlc. Error Lit. Calc. Enor , 7" "I" 

C~~clohexones 

1. Cyclohexane 84.16 

2. Methyl cyclohexane 98 18 

3. Ethyl cyclohexdne 112.21 

4. I ,I-Dimethyl cyclohexane 

5. ],cis-2-Dimethyl cyclohexane ,, 

6. 1,:ran-2-Dimethyl cyclohexane ,, 

7,  1,cis-3-Dimethyl cyclohexane ,, 
8. 1,trans-3-Dimethyl cyclohexane ,, 

9. 1,cis-4-Dimethyl cyclohexane ,, 
10. ],trans-4-Dlmethyl cyclohexane ,, 

A Y .  Error 

1. Cyclohexene 82 14 559.0 552 S 

2. I-Methyl cyclohexene 96.17 514.0 '75.5 

2.73 Av. Error 
- - 



TABLE I - (concld.) 

TO PC V, 
M Lit. Calc. Eyor Lit. Calc. Error Lit. Calc, &ror 

L "I, - "1. - 
3. 3-Methyl cyclohexene 

4. 4-Methyl cyclohexene 

5 :-Ethyl cyclohexene 

6. .?-Ethyl cyclohexene 

7. 4-Ethyl cyclohexene 

8. 1,2.Dimethyl cyclohexene 

9. 1,3-Dimethyl cyclohexene 

10 1,4-Dlmethyl cyclohexene 

I I. 1,5-Dimethyl cyclohexene 

12. 1,6-Dimethyl cyclohexene 

13. 3,3-Dimethyl cyclohexene ,, 683.0 ,, 12.50* 30 00 ,, ...... 
14. 4,4-Ditnethyl cyclohexene ,, 579.0 ,, 3.22 2980 ,, 0.67 409.79 ,, 0.85 

- - - 
Av Error 1.43 A v  Error 1.54 Av. Error 1.52 



Prediction OJ Cri~itiral Constants 



Values of Constants in equation 2. Hydrvcnrbons and related compounds. - 
P,-n, (logMILC, Group Contribution Technfque 

-- --- -- 
Lyderqon's method Edui~ee's metho3 

1. Alkanes _ 129 -44.90 116.40 

2, Alkenes ..,.* 113 -52.01 131.91 

3. Alkyl benzenes ,... 74 -66.43 170.36 

4. Alkyl Naphthalene 35 -70.50 180.03 

5. Styrenes .".- 11 -54.75 148.50 

6 .  Cyclopentanes - 16 -82 I1 195.69 

7. Cyclopentanes , 13 -80.05 191.38 

8. Cyclohexanes 9 -104.92 242 34 

9. Cyclohexenes ..., 14 -93.69 221.21 

3.38 28 4.32 Branced chain 1 5 3.13 
paraffins. 1 

Heptane, Octane 8 2.03 

4.23 Nonane isomers 17 3.07 

Branched olefins 

Acetylenes 

2.98 9 1.85 

2.62 

3.19 

3.40 

2.75 

3.67 

I .54 
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