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Activity coefficients based on heat of mixing data and vapor-liquid equilibrium (VLE) data were
studied. Published data of thiteen binary systems were correlated using the Wilson and UNIQUAC

equations in order to investigate interaction parameters of these modeis.

Based on VLE data, both models gave a good prediction of pressures for the thirteen binary
systems since the maximum percent absolute average deviation between the predicted and experimental
pressures is 2,26%. With these parameters both equations gave poor prediction of H® in all cases. The
Wilson gave the best prediction of 11.01 %AAD for the 1,2-dichloroethane with di-n-buty! ether system at
288.15 K.

Based on H® data, prediction of H" for the binary systems with the UNIQUAC equation is better

than the Wilson model except for the 1,2-dichioroethane + di-n-butyl ether, 1,1,1-trichloroethane + di‘n-ethyl
ether, and ethyl formate + beqzene systems. Prediction of pressure based on these parameters obtained by
the UNIQUAC is more suitable than the Wilson except for the 1,2-epoxybutane + alkanols, ethy! formate +
benzene, ethyl formate + cyclohexane, and butanenitrile + 2-butanol systems. The UNIQUAC gave the best

prediction for the 1-chloropentane and di-n-buty! ether system at 323.15 K.

Finally, these parameters are sensitive on HF data and rarely sensitive on VLE data.
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FIGURE

D.1 A schematic diagram of subroutine Func WilsonG
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NOMENCLATURES

Helmholtz free energy

initial parameters
activity
adjustable binary energy parameter in UNIQUAC model
partial, total derivative symbols
Gibbs free energy

enthalpy

molar property

rﬁblecular weight, [g/g-mole]

partial molar property

number of experimental data points'

pressure [Pa]

surface area parameter for species i.

gas constant [Joule /mole }

volume parameter for species i.

entropy

temperature [K]

internal energy

molar volume [cm/mole]

liquid mole fraction of species i

local composition in £q. 2.8
vapor-phase mole fraction of species i
co-ordination number in UNIQUAC model

local volume fraction of species i in Eq. 2.9, 2.11

calculated value
configurational term in UNIQUAC model
experimental value

i th component



Greek letter

A DS S > T =R D>

j th component
mixing or mixture
residual term in UNIQUAC model

total

excess property on mixing

ideal property
liquid phase

vapor phase

finite change
activity coefficient

chemical potential

energy of interaction of the Wilson model

the Wilson parameter in Eq. 2.10, 2.12

pure substance parameter of UNIQUAC model in Eq. 2.22
pure substance parameter of UNIQUAC model in Eq. 2.22

: parameter of UNIQUAC model in Eq. 2.23
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