
Appendix A Thermodynamic Properties of the Ideal-Gas 

The molar enthalpy, entropy and Helmholtz free energy of a pure ideal-gas can be expressed according to: 
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For an ideal-gas binary mixture, the molar enthalpy, entropy and Helmholtz free energy can be derived from 

Eqs. (A.1)-(A.3) using the following relations: 
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Appendix B: Thermodynamic Properties with GEOS Model 

The vapor-liquid phase behavior of a binary system is calculated by the simultaneous salvation of the following 

equalities: 
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i
 represents the fugacity coefficient of compound i; x and y the liquid and vapor mole compositions of 

compound 1. 

 

The Compressibility factor is written as: 

 

2

2 2

1

1 1

a
Z

b RT d c



  

 
   

 

   (B.5) 

The fugacity coefficient of compound i: 
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The reduced residual molar entropy: 
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The coefficients a, b, c and d are evaluated with Eqs. (32)-(36).  

The derivative according to T of the coefficient a can be calculated as follows: 
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The derivatives according to the mole fraction n_1 and n_2 of the coefficients a, b, c and d are: 
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The quantities δ, ϑ1 and ϑ2 are calculated according to: 

c 
1

d  
2

d  
     

(B.24) 

 


