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A new lattice Boltzmann method to describe solid particles at fluid nterfaces
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We suggest a new numerical method to describe particle dynamics at flud mnterfaces The presented
method is established on combining a mult—phase lattice Boltzmann method with a numerical
algorithm regarding solid particles n a flud. To validate the present algoritim, we perform several
smulation tests. As first, equilibrium contact angles of a sngle particle at the flud nterfaces is studied.
With contral of wettability of particles, the equilibrium postion of particles is changed, and its values
follow the known analytic solution. As the next step, we extend the test toward a more complicated
system, such that two high—densty particles are attached at flud mterfaces. In that system, the
contact angle of particles and interfaces curvature are determined by the balance between the
buoyancy force and the nterfacial tension of fluds. These characteristics are reflected well in the
present smulation, and also the resuts carespond to the analytic solution based on the capilary
charge theary. From these quanttative and qualtative analyses, we conclude that the capilary
nteractions on particles are carrectly reproduced in the proposed method.
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