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6.7 GENERALIZED PROPERTY 

CORRELATION FOR GASES
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Table E.5 - E.12
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Analytical correlation of the residual properties at low pressure 
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HR and SR with ideal-gas heat capacities
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➢ For a change from state 1 to 2:

➢The enthalpy change for the process, H = H2 – H1

➢ Alternative form
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A three-step calculational path

• Step 1→1ig: A hypothetical process that transforms a real 

gas into an ideal gas at T1 and P1.

• Step 1ig →2ig: Changes in the ideal-gas state from (T1,P1) 

to (T2,P2).

• Step 2ig →2: Another hypothetical process that transform 

the ideal gas back into a real gas at T2 and P2.
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Ex. 6.9

Estimate V, U, H and S for 1-butane vapor at 200C, 70 bar

if H and S are set equal to zero for saturated liquid at 0C.

Assume: Tc=420.0 K, Pc=40.43 bar, Tn=266.9 K, =0.191

Cp
ig/R=1.967+31.630x10-3T-9.837x10-6T2 (T/K)

Solution
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Pr = 1.731

Tr = 1.127

Pr = 1.731
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• Step (a): Vaporization of saturated liquid 1-butane at 0C

• The vapor pressure curve contains both

• The latent heat of vaporization, where Trn
=266.9/420=0.635:
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• Step (b): Transformation of saturated vapor into an ideal 

gas at (T1, P1).

• Tr = 0.650 and Pr = 1.2771/40.43 = 0.0316
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• Step (c): Changes in the ideal gas state

• Tam = 373.15 K, Tlm = 364.04 K, 

A = 1.967, B = 31.630x10-3, C = -9.837x10-6

Hig = 20,564 J mol-1

Sig = 22.18 J mol-1 K-1
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• Step (d): Transformation from the ideal gas to real gas 

state at T2 and P2.

Tr = 1.127     Pr = 1.731

• At the higher P; Eqs.(6.85) and (6.86) with interpolated 

values from Table E.7, E.8, E.11 and E.12.
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Extension to Gas Mixtures
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These replace Tr and Pr for reading entries from the table of 

App. E, and lead to values of Z by Eq.(3.57), and HR/RTpc

by Eq.(6.85), and SR/R by Eq.(6.86). 
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Ex. 6.10

Estimate V, HR, and SR for an equimolar mixture of 

carbon dioxide(1) and propane(2) at 450 K and 140 bar by

the Lee/Kesler correlations.

Solution

From Table B.1, 
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propaneCO2
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