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Concave bending of contact line due to polarization and surface trapping

he formation and configuration of three phase (solid/

liquid/vapor) contact line is of central importance
in understanding wetting dynamics and electrowetting.
The contact zone can be divided into four regions: the
macroscopic region, the mesoscopic region, the proximal
region, and the molecular region. However, the contact
angle and the contact line profile within the molecular
region still remain obscure. In this study, we used molecular
dynamics simulation to examine the contact line profile
in the molecular region. It is found that the contact line
experiences concave bending at the molecular region,
which is induced by the polarization of water molecules
therein and the friction among the layered structure of
trapped water molecules. The polarization near the solid
surface manifest in the form of orientation bias of water
molecules. The surface trapping of water molecules in the
proximity of solid surface occurs in the form of oscillating
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peak densities in the density profile. Both effects, which
are restricted to approximately 1 nm away from the solid
surface, contribute to additional energy dissipation in the
process of contact line formation and work jointly as an
extra term in the modified Young-Laplace equation.
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