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Abstract − Experimental vapor pressure data reported in the literature for twelve nonane isomers have been rigorously ana-

lyzed and used to determine the constants A, B, C, D, and exponent of the following vapor pressure equation in the form of

reduced vapor pressure and reduced temperature, proposed by Zia and Thodos:

According to varying exponent n all four constants have been obtained for nonane isomers by the error analysis. This has pro-

vided us with the best n and four constants for each material. In order to obtain the calculated vapor pressure by the above

equation for each constants, only normal boiling point and the critical pressure and critical temperature are necessary to get an

overall average deviation of 0.23% for 445 experimental vapor pressure points consisting of twelve nonane isomers available in

the literature.
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j� 2h<+ n� /0� t z (26)��2u ��   !5.
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D8E y
z z (17)�� 16 j> )ï� ¶%1 Y  A, B, C,

DZ 7
%+ �
� ³´ Y  CL D, ¤À& >  n�� «µ<+

z (23)� �J<+ \� R   !5. z (24)� :;i ��� 8�K

� =�� �� �� ��?VJ :;� j£%a �;� ¿À� �©

� 16 ©Ò�� ÏÆ%& !+ 
Y �+K� :;%Ú& ��K,

�&©Ò� n� Table 1� «^%Ú5. Y  CL DZ 7
%8 9_

��� >  n�� �;� t XL YZ A%1 �óy
z� j� �

�;<+ y
� /0%Ú+� ~Z �´ n=15.2� � 2,3,4-trimethyl-

hexane� �¹i XL YZ J^%1 Fig. 1� a{�·5.

Fig. 1� ±²³´ Xò� 8�K�� /0� 
Y �+K 2�(X�

210)�� Y�� F¹%+ \� ð   !+� �\� ��� 8�K�

o[kK� <+ \� «^�5. L'Hospital's rule� o[kK� �;%

1 o[kK� X�� A%´ S�L M� i5.

(28)

� o[kK� �� 8�K� -%1 n=15.2� �

UV� o[kK� X��

X =

= 210.6782

j i5. Fig. 1�� «^i X�+

Y = −0.3753473531 + 0.0158744786X

��, C =−0.3753473531, D = 0.0158744786� i5.

��" Y  CL D+ n� ,�� UV a{a+ XL Y� 1ó y


z��2u A_>b � � Y Z z (18)� (22)� �;%1 Y 

AL BZ ¹ù�5.
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D8E� ~p�   !+ y
z� Í�<b � D8E y
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u �¹i D8E �¹?+ n�� UV Öó`æ� <��%1 � B

C� -� Öój  Ï� <+  �� n�� A%" i5. 9� �ì

� �;� ~�� Y A, B, C, DL  �� n� 2,3,4-trimethylhexane�

-%1 ��´ 5õ� M5.

Best n = 15.2

A = 2.525722998

B = −2.166250123

C = −0.3753473531

D = 0.0158744786

% error = 0.35%

9�� �=Â percent error+ z (17)�2u �¹i D8E� ��

p
� D8E� 5õ� M� z� ¶%1 �!¿ó� A_C   !5.

Average deviation(%) = (29)
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ii 1=

N

∑
N

----------------------------------------------------------

Table 1. Normal boiling point, critical point, and reference of nonane isomers

 Substance  Tb(K)  Tc(K)  Pc(mmHg) Reference

 n-nonane
 4-methyloctane
 2,2-dimethylheptane
 2,5-dimethylheptane
 3,5-dimethylheptane
 2-methyl-4-ethylhexane
 2,2,4-trimethylhexane
 2,3,4-trimethylhexane
 3,3-diethylpentane
 2,2-dimethyl-3-ethylpentane
 2,2,3,3-tetramethylpentane
 2,3,3,4-tetramethylpentane

423.97
415.59
405.97
409.15
408.85
406.95
399.69
412.11
419.34
406.99
413.44
414.71

595.4
593.9
582.5
581.7
592.4
588.2
580.8
598.2
621.8
595.7
593.9
602.1

17153.2
17768.8
17776.4
17776.4
18445.2
18316.0
18452.8
19352.0
21287.6
19995.6
21158.4
21074.8

 5, 11, 13, 14, 15
 11
 11
 11
 11
 11
 11
 11

 11, 13
 11

 11, 13
 11, 13

Fig. 1. Linear relationship between moduli X and Y for 2,3,4-trimethyl-
hexane(n=15.2).
���� �38� �5� 2000� 10�



�	 
��
� ��� �� 613

o

w

 of

 of
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l,

3).
� D8E �¹?L ��?Z Fig. 2� a{�·+� g� �?n� ð

  !�b Ø Ù©� � �¹ �
� Turbo C++� :;%1  �<

=#5.

4. � �

[A 7�Z $h_ ³´ 5õ� M5.

©Ò�� %� 12Æ� nonane isomer� ��p
? 445ÆZ �;%

1 Zia-Thodos D8E y
z��2u Y  & >  n� 7
%8 9

_ `æ%Ú5.

>  n� ,�� U' 9z� Y  A, B, C, D�� nonane isomer

��� -_ Öó`æ� ¶_ 7
<·5. D8E y
z� �_ � B

C� D8E� A%8 9_�+ 
Y �+K, ��NJ, ¤À& ��E

v� �@%&, � 7� 12Æ� nonane isomer� D8E ��p
?

445Æ� -� $� �!¿ó+ 0.23%� 8e� [A[12]�� ³1�+

$� �!¿ó(0.78%)L ¦"� � 
IJj PYi \� R   !5.

��
�

a : van der Waals' constant

a, b : coefficients, Eq. (5)

A, B : coefficients, Eq. (3)

A, B, C : coefficients, Eqs. (4), (6), and (16)

A, B, C, D : coefficients, Eqs. (7), (9), and (11)

P : pressure [atm]

Pb : normal boiling point pressure [atm]

Pc : critical pressure [atm]

Pr : reduced pressure, P/Pc

Pr1 : reduced normal boiling point pressure, Pb/Pc

T : temperature [K]

Tb : normal boiling point temperature [K]

Tc : critical temperature [K]

Tr : reduced temperature, T/Tc

Tr1 : reduced normal boiling point temperature, Tb/Tc

X : temperature modulus, Eq. (26)

Y : vapor pressure modulus, Eq. (27) 

Z : compressibillity factor, Eqs. (1) and (2)

��
� ��

a : d(lnPr)/d(lnTc), Eq. (8)
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Table 2. Vapor pressure constants with average deviation

 Substance  Best n Number of data points A −B −C D  Average deviation(%)

 n-nonane
 4-methyloctane
 2,2-dimethylheptane
 2,5-dimethylheptane
 3,5-dimethylheptane
 2-methyl-4-ethylhexane
 2,2,4-trimethylhexane
 2,3,4-trimethylhexane
 3,3-diethylpentane
 2,2-dimethyl-3-ethylpentane
 2,2,3,3-tetramethylpentane
 2,3,3,4-tetramethylpentane

9.6
9.5

16.50
8.0

24.00
17.20
6.5

15.20
14.80
6.7
1.6
4.3

90
28
28
26
26
26
28
26
47
26
48
46

2.379597164
2.158185374
2.425584590
2.103911618
3.167063280
2.260428382
2.076030065
2.525722998
2.365025731
2.269096213
2.296935053
2.331919995

1.877986988
1.611533491
2.039336453
1.580071190
3.003112216
1.793769642
1.613336066
2.166250123
2.042566082
1.871170335
1.962583058
2.001844360

0.5646588315
0.6083000091
0.4459869540
0.5850976425
0.5224933066
0.5293261707
0.5220008313
0.3753473531
0.3776132709
0.4557677725
0.3893518451
0.3854447501

0.0630486559
0.0616481257
0.0597388167
0.0612572150
0.0609819441
0.0626674303
0.0593068321
0.0158744786
0.0541536224
0.0578418943
0.0549998506
0.0553691150

0.07
0.55
0.42
0.82
0.41
0.41
0.61
0.35
0.08
0.45
0.32
0.11

Total 4450 *0.23*

*Overall average deviation

Fig. 2. Calculated and experimental vapor pressures for 2,3,4-trimeth-
ylhexane.
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