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Liquid & Liquid-Like Roots of the Generic Cubic Equation of State  

Equation (3.49) may be solved for the V in the numerator of the final fraction to give: 

 

 

This equation with a starting value of V = b on the right side converges upon iteration to a 

liquid or liquid-like root. 

An equation for Z equivalent to Eq. (3.55) is obtained when Eq. (3.52) is solved for the Z in 

the numerator of the final fraction: 

 

 

For iteration a starting value of Z = β is substituted on the right side. Once Z is known, the 

volume root is V = ZRT/ P. 

Equations of state which express Z as a function of T, and P, are said to be generalized, 

because of their general applicability to all gases and liquids. Any equation of state can be put 

into this form to provide a generalized correlation for the properties of fluids. This allows the 

estimation of property values from very limited information. Equations of state, such as the 

vander Waals and Redlich/Kwong equations, which express Z as functions of T, and P, only, 

yield two-parameter corresponding states correlations. The SoaveRedlicWKwong (SRK) 

equation and the PengRobinson (PR) equation, in which the acentric factor enters through 

function  (Tr;  ) as an additional parameter, yield three-parameter corresponding-states 

correlations. The numerical assignments for parameters            , both for these 

equations and for the van der Waals and Redlic/Kwong equations, are given in Table 3.1. 

Expressions are also given for a(Tr;  ) for the SRK and PR equations. 
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3.6 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: 

 

where Z
o
 and Z

1
 are functions of both Tr and P 

 when   = 0, as is the case for the simple fluids, the second term disappears, and Z
o
 becomes 

identical with Z. 

 

Of the Pitzer-type correlations available, the one developed by Lee and Kesler has found 

greatest favour. it takes the form of tables which present values of Z
o
 and Z

1
 as functions of 

Tr and Pr . These are given in App. E as Tables E. 1 through E.4. Use of these tables often 

requires interpolation, which is treated at the beginning of App. F.  

 

Pitzer Correlations for the Second Virial Coefficient 

The basis for this is Eq. (3.37), the simplest form of the virial equation: 

 

 

Where  ̂ is a reduced second virial coefficient?  

 

 

Thus, Pitzer and coworkers proposed a second correlation, which yields values for  ̂ 

 

Equation (3.63) and (3.61) together become: 
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Comparison of this equation with Eq. (3.57) provides the following identifications: 

 

 

 

 

Second virial coefficients are functions of temperature only, and similarly B
o
 and B

1
 are 

functions of reduced temperature only. They are well represented by the following equations: 

 

 

 

 

 

The simplest form of the virial equation has validity only at low to moderate pressures where 

Z is linear in pressure. The generalized virial-coefficient correlation is therefore useful only 

where Z
o
 and Z

1
 are at least approximately linear functions of reduced pressure. 
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      Interpolation equation     
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