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Exploration of self-electrophoretic mechanism of an isotropic charged colloidal
particle with surface chemical reactions
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A mechanism of diffusiophoresis with chemical reaction on a charged
colloidal particle has been proposed. A theoretical model that describes the dynamics of a
colloidal particle and surrounding weak electrolyte solutions has been constructed. It has been
shown theoretically and numerically that the phoretic motion emerges as a response to the
concentration gradient of the electrolyte. It has also been shown that the symmetry breaking of the
surface charge distribution due to concentration gradients generates the force which leads to the
directional motion of the particle. In a system with no electrolyte concentration gradient, a
constant velocity applied to the particles results in an electrostatic force in the direction of
that velocity, which reduces the apparent viscosity.
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