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In this study, equilibrium molecular dynamics simulations
have been used to understand the interactions and wettability
alteration mechanism of oil components and water at the
hydrated surfaces of the clay mineral kaolinite. N-Hexane,
H>O, N-Octadecylic Acid and Asphaltene have been
modelled at both the hydroxylated and silicate surfaces of
kaolinite. Additionally, the mechanism of mineral surface
wettability alteration by the polar oil components is observed
via the interaction energy[1].
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Figure 1: MD simulation schematics and density distribution
diagrams

The key results show that the polar oil components can
alter the wettability from water-wet toward more oil-wet
conditions on the mineral surfaces. We also manifest that the
polarity of oil molecules can affect the water contact angles
on hydrated surfaces. Furthermore, the van der Waals
interactions were found to provide the largest contribution for
driving the adsorption of nonhydrocarbon and asphaltene on

mineral surfaces leads to wettability alteration.
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