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Lewis-Randall Rule 

Assumes ideal solution which includes the 

effect of T and P but neglects effect of other 

components present. 

Composition dependence is through the mole 

fractions! 

 

 

Obtain pure component fugacity from virial EOS, 

CST or any other EOS such as PR-EOS or SRK-

EOS. 

i i i i if y P y f 
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Ideal gas mixture 

Ideal solution  
model 

Real solution  
model 

i if y P
i i if y P 

i i if y P

Departure functions 

Excess properties 
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Fluid Models Web 

Adapted from Elliot-Lira 

Activity and Activity Coefficient 

Deviations from ideal solution behavior, 

usually for liquids, are quantified by: 

Activity 

 

 

Activity coefficient 
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Qualitative Behavior of Activity and Activity Coefficient 

Activity 
The activity of a component in an ideal solution is 
the mole fraction of that component             . 

Activity coefficient 
In an ideal solution           . 

If activity coefficient is greater than one then we 
have positive deviations from Raoult’s law. 

If activity coefficient is less than one then we have 
negative deviations from Raoult’s law. 

If an azeotrope exists 
Positive deviations from Raoult’s law yield minimum 
boiling azeotrope. 

Negative deviations from Raoult’s law yield maximum 
boiling azeotrope. 
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Fugacity in a Mixture 

Fugacity coefficient in a mixture in a form 

suitable for application using volumetric EOS 
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Fugacity Coefficient from Virial EOS 

Determine using 

 

 

Required are 

Compressibility factor (z) and specific molar volume 

(v) determined from the virial EOS 

 

 

 

 

Second virial coefficients (pure and cross) 

determined from Pitzer’s correlation. 
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Estimation of Virial Coefficients in Mixtures 

Obtain pure component properties 

 

 

 

 

Estimate second virial coefficients from 

 

 

Mixture second virial coefficient 
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Fugacity Coefficient from PR-EOS 
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PR-EOS 

 

 

 

 

 

Required are 

Compressibility factor (z) obtained by solving the 

cubic equation. 

Pure and cross covolumes (b) and energy 

parameters (a) obtained from mixing rules. 

Peng-Robinson EOS for a Mixture 
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Peng-Robinson EOS is given by 

 

 

Mixing rule gives a and b 

 

 

Combining rule 
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