
Property Data 
(T in K, P in Pa): Tc 561.75 Pc 48.7610
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R 8.314

Non Cubic EOS Constants:

T 370

k
1.04387

4.53723










εc 2.75965R Tc bc 0.20293R

Tc

Pc


Adjustable Parameters:

α0 0.2441 α1 0.9541 α2 0.9777 β 0.3127 MBenzene 78.1118
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Residual Helmholtz Energy

Two Equal Sites

Association Energy Parameter
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Solution iterating on Reduced Densities  
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Experimental Data



Benzene
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0.047988
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0.10297

0.13014
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0.20233
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Fitting Procedure 
Guess Values 

εc 2.75965 R Tc bc 0.20293 R
Tc

Pc
 Input Parameters

α0 0.2441 α1 0.9541 α2 0.9777 β 0.3127 Adjustable Parameters

Vaa 0.0 εaa 0.0 bc 0.000194372876 Semiadjustable Parameters

ηc 0.15
TOL 0.01 CTOL 0.01

η ηc T Tc

Given
εc 12888.640383675

bc
Z η εc T α0 α1 α2 Vaa εaa( ) η R Tc 4

Pc
= bc 0.000194372876



η
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d
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2
η

P η εc T α0 α1 α2 Vaa εaa β bc( )d

d
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Critical Parameters ( solving system of two non linear equations )
Fcrit Find η εc bc( )

ηc Fcrit
0

 εc Fcrit
1

 bc Fcrit
2

 Fcrit
1

12888.677816627092

Fcrit
0

0.158301001011
bc 4

Z η εc T α0 α1 α2 Vaa εaa( ) ηc R Tc

Pc


ηv 0.0001 ηl 0.6
bc 0.00020509446

T Benzene
50 0

T 298.15

Given

A ηl T εc α0 α1 α2 Vaa εaa β bc( ) P ηl εc T α0 α1 α2 Vaa εaa β bc( )
b T β bc( )

4 ηl
 A=

P ηv εc T α0 α1 α2 Vaa εaa β bc( ) P ηl εc T α0 α1 α2 Vaa εaa β bc( )=

Sol T α0 α1 α2 Vaa εaa β( ) Find ηv ηl( )

Sol T α0 α1 α2 Vaa εaa β( )
0

0.000147138045

Sol T α0 α1 α2 Vaa εaa β( )
1

0.58223488631

P Sol T α0 α1 α2 Vaa εaa β( )
0

εc T α0 α1 α2 Vaa εaa β bc  6582.863196660976

Z ηv εc T α0 α1 α2 Vaa εaa( ) 0.998296687966 Z ηl εc T α0 α1 α2 Vaa εa(

P ηv εc T α0 α1 α2 Vaa εaa β bc( ) 4477.537026975479
N 50

P ηl εc T α0 α1 α2 Vaa εaa β bc( ) 51589822.333832487
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