
efficients of methane in a mixture with hydrogen at equilibrium 
with solid methane (Hiza and Herring, 1965). The good 
agreement at these low temperatures and high pressures sug
gests that the revised Redlich-Kwong equation can be success
fully applied to mixtures of nonpolar and quantum gases. 

Conclusion 

The equation of Redlich and Kwong provides a simple 
method for calculation of fugacity coefficients in nonpolar 
vapor mixtures at high pressures. The dimensionless con
stants fIa and fib which are universal in the original Redlich
Kwong equation are replaced by constants evaluated from 
the saturated volumetric properties of each pure component. 
This modification is relatively unimportant for the vapor phase, 
although it is vcry important (or thc liquid phase (Chueh and 
Prausnit1., 1967b). Thc large improvemcnt for vapor mix
tlln's is ohlained throllgh a modilication in thc mixing rille for 
the (·qllation.()f-~tat~· I'onslanl, {I,' for lIlixtlln:s, lhe lII:clIl'acy 
of the ('qllation is sigllilkantly inCl'easeu when lhe original, 
inflexible mixing rule is replaced by a flexible rule which con
tains one characteristic binary constant. Through ell'ective 
critical constants the equation of state can also be used for 
mixtures containing one or more of the quantum gases. Vapor
phase fugacity coefficients calculated by this modification of 
the Redlich-Kwong equation are useful for reduction and 
correlation of high-pressure phase equilibrium data (Chueh, 
1967) . 
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Nomenclature 

a, b 
Cl, C2 

/ 
k;j 
m 

N 

constants in Redlich-Kwong equation of state 
= constants given by Equations 20 and 21 
= fugacity 

characteristic constant for i-j interaction 
molecular weight 
molecular weight characteristic of i-j interaction; 

the reduced mass 
number of components in the mixture 
number of moles of component i 
total pressure 
critical pressure 

= classical critical pressure (high-temperature limit of 
effective critical pressure) 

= critical pressure characteristic of i-j interaction 
= gas constant 

temperature 
= critical temperature 

classical critical temperature (high-temperature limit 
of effective critical temperature) 

critical temperature characteristic of i-j interaction 
molar volume of vapor phase 
critical volume 
classical critical volume (v.o = O.291RT.o /p.o 

for quantum gases) 
= critical volume characteristic of j-j interaction 
= mole fraction 
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% = compressibility factor 
Z. 
%0 . = critical compressibility {actor 

classical critical compressibility factor (0.291 for 
quantum gases) 

cri.tical cC!mpressibility factor characteristic of i-j 
mteractlon 

w = acentric factor 
'Pi = fugacity coefficient of componerit i in a gas mixture 
fl., fib = dimensionless constants in Redlich-Kwong equation 

SUPERSCRIPT 

o 
= classical 

SUBSCRIPTS 

C = critical 
i, ii pure component I 
ij = i-j pair 
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