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Abstract - In this study, experimental vapor pressures and densities of vapor and liquid
phases versus temperature were estimated using PC-SAFT equation. The estimated results
were compared with those using PR equation of state. For the vapor phase densities, both
equations well predicted the literature data. However, PC-SAFT equation showed better
prediction capability for liquid phase densities. In the comparison of vapor-liquid equilibrium
prediction capability for the binary systems of methane and ethane, PC-SAFT equation was
better than the PR equation.
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Table 1. PR model parameters.

Property Methane Ethane
T, (K 190.56 305.32
P, (bar) 4599 4872

w 0.01155 0.09949

Table 2. PC-SAFT model parameters.

Property Methane Ethane
o (A) 3.7039 3.5206

m 1.0000 1.6069
% (K) 15003 19142

Table 3. Errors in the calculated vapor pre-
ssures and phase densities using
PR equation (RMSE).

Property Methane Ethane
vapor pressure 0.0187 0.0181
liquid density 0.0791 0.0758
vapor density 0.0761 0.0284

Table 4. Errors in the calculated vapor pre-
ssures and phase densities using
PC-SAFT equation (RMSE).

Property Methane Ethane
vapor pressure 0.0073 0.0030
liquid density 0.0062 0.0197
vapor density 0.0152 0.0385
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Fig. 1. Literature data[3] and calculated re-
sults for the vapor and liquid phase
densities of methane.
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Fig. 2. Literature datal4] and calculated re-
sults for the vapor and liquid phase
densities of ethane.
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Fig. 3. Literature data[5] and predicted re—
sults using PR and PC-SAFT equa-
tions (130.37K).
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Fig. 4. Literature data[5] and predicted re—
sults using PR and PC-SAFT equa-—
tions (144.26K).
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Fig. 5. Literature data[5] and predicted re—
sults using PR and PC-SAFT equa-—
tions (158.14K).
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Table 5. Errors in the calculated system pre—
ssures and vapor phase mol frac—
tions using PR equation (RMSE).

Temperature(K) Pressure Va?or phase mol
(bar) fraction of methane
130.37 0.0536 0.0002
144.26 0.0360 0.0005
158.15 0.0278 0.0024

Table 6. Errors in the calculated system pre—
ssures and vapor phase mol frac—
tions using PC-SAFT equation

(RMSE).
Pressure Vapor phase mol
T ture(K
emperature(K) (bar) fraction of methane
130.37 0.0187 0.0002
144.26 0.0248 0.0012
158.15 0.0761 0.0063
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