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On pattern formation by particles suspended in liquid due to interaction with
free surface
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The motion of a small spherical particle of finite size in closed systems

with free surface is investigated. Liquid bridge, liquid film and hanging droplet are empolyed as
the target geometries. It is shown that limit cycles obtained numerically by one-way-coupled
simulations based on the Maxey-Riley equation and a particle-surface interaction model compare
favorably with the experimental results. We find that the particle accumulation structures are
realized in this geometry and that their structures vary as a function of the intensity of the
thermocapillary effect.
We also focus on the interaction between the particle and the free surface of the droplet spreading
on the smooth substrate. It is found that a sharp acceleration occurs when the liquid starts wetting
the extra surface area offered by the particle and forming a meniscus. A theoretical model based on
the classical wetting dynamics dictated by Cox’ s law is developed.
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