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Empirical Equations of State

• There are an almost endless number of 
EOS’s that can be found in the literature.

• Some are well founded on theory, others are 
purely empirical base on regression to 
experimental data.

• Here we explore a few well known 
examples.



van der Waals
• Proposed in 1873, it was one of the first to 

perform much better than the ideal gas law. 
• Based on physical understanding of the role 

of attractive and repulsive forces.
• Not very accurate as you approach the 

liquid state and is now used for only 
illustrative purposes.
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Redlich-Kwong
• Introduced in 1949, it was a significant 

improvement over other EOS’s.
• Does not work well for liquid-gas 

equilibria.
• OK for gas phase when 



Peng-Robinson
• Peng-Robinson was introduced in 1976. It is 

similar in accuracy to R-K, but predicts 
liquid densities better, especially for polar 
molecules.



Benedict-Webb-Rubin

• A more complex relationship involving 
eight constants


