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Generalized Correlations for Gases 

Generalized correlations find widespread use. Most popular are correlations of 

the kind developed by Pitzer and coworkers for the compressibility factor Z and 

for the second virial coefficient B. 

 

Pitzer Correlations for the Compressibility Factor : 

The correlation for Z takes the form: 
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Zo and Z' are functions of both Tr and Pr. 
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Equation of state that represents “Z” above is said to be generalized because of 

their general applicability to all gase. 

A disadvantage of the generalized compressibility factor correlation is its 

graphical nature, thus figures may be used for quick estimates of Zo and Z' 

verses Pr and Tr. 

Pitzer Correlations for the Second Virial Coefficient 

Pitzer correlation provide reliable results for gases which are nonpolar or only 

slightly polar ; for these errors of no more than 2-3 % are indicated. A 

disadvantage of generalized compressibility factor correlation is its graphical 

nature. The simplest form of the Virial equation has validity only at low to 

moderate pressures where Z is linear in pressure .The generalized Virial-
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coefficient correlation is therefore useful only where Z
o 

and Z' are at least 

approximately linear functions of reduced pressure.The simplest form is: 

 

Pitzer proposed a second correlation , which expressed the quantity as

 

 

 

Together, these two equations become: 

 

Comparison of this equation with generalized compressibility factor : 

 

Provides the following identifications: 

 

Second Virial coefficients are functions of temperature only, and similarly Bo 

and B' are functions of reduced temperature only. They are well represented by 

the following equations:  
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Generalized Correlations for Liquids: 

Although the molar volumes of liquids can be calculated by means of 

generalized cubic equations of state, the results are often not of high accuracy. 

In addition, generalized equations are available for the estimation of molar 

volumes of saturated liquids. The simplest equation, proposed by Rackett, 

 

The only data required are the critical constants, given in App. B. from Smith 

thermodynamics book. 

Lydersen, and Hougen developed a two-parameter corresponding-states 

correlation for estimation of liquid volumes. It provides a correlation of reduced 

density p, as a function of reduced temperature and pressure. By definition, 

 

Where  

 : is the density at the critical point.  

 

A better procedure is to make use of a single known liquid volume (state 1) by 

the identity, 

 

Where 

 V
2 
= required volume  

V
I 
= known volume  

P
r1 

, P
r2 

= reduced densities read from Fig. 3.17 
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