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| ABSTRACT

Detailed knowledge of the interfacial phenomena can contribute significantly to
the rational practical application of small amphiphiles in electrochemistry,
extraction, stabilization of emulsions or drug design. Surfactant behavior in the
heterogeneous oil-water formulations is known to differ distinctly from the one
observed in bulk water or oil or at the gas-liquid interface.

The first stage of our approach consists of classical Molecular dynamics
simulations of models of pure water-oil interface. Mass density profiles,
interfacial tension, electrostatic potentials, and thickness of the surface layer
are estimated, and show reasonable correspondence to published data. Static
configurations from these simulations are then taken as model systems, where
a single alkanol molecule is inserted. The free energy (PMF) profile for transfer
of an alkanol across the interface is obtained from umbrella sampling
calculations, followed by WHAM analysis. Comparison of the results with
thermodynamic data for the adsorption energy and partition coefficient of
alcohols at the water-alkane interface is made to assess the accuracy of the
model.
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1) Oil-water systems: AMBER99 force field for alkanes, TIP4P
water model, NPT ensemble (P =1 atm, T = 298 K), PBC, LRC
for energy and pressure, 2 fs time step, 30 ns MD trajectory.

2) Umbrella potential, k = 1500 kJ.mol'.nm2; position restraints
on the alcohol
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reasonable shift of the electrostatic potential.
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