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Abstract Intra-molecular association is an important contribution to the overall hydrogen bonding in surfactant
systems, especially in systems of colloidal and biological interest. Amphiphile systems, especially micelle and
microemulsion systems, showed highly non-ideal behavior due to the intermolecular association and
intra-molecular association. The objective of this research is to present a lattice fluid equation of state that
combines the quasi-chemical nonrandom lattice fluid model with modified Veytsman statistics for intra + inter
molecular association to calculate phase behavior for mixture containing surfactant systems. The lattice model
could describe the literature data well for alkane and surfactant systems.
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H7|H
A Helmholtz free energy [J/mol]
c flexibility parameter
N number of molecule
N, ; the number of associating pair
Q canonical partition function
q surface area parameter
r number of segments per molecule
T temperature [K]
volume [cm’]
v molar volume [cm®/mol]
v close packed volume of a mer [cm®/mol]
X liquid mole fraction
z lattice coordination number
Z compressibility factor
38 reciprocal temperature (1/k7)
€5 molecular interaction energy [J/moll
€1 defined by eq(12) [J/moll
© fugacity coefficient
o chemical potential
p molar density [mol/cm’]
0 close packed molar density [mol/cm®]
0 surface area fraction
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