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Active control of self-motion using Marangoni effect by electromagnetic field
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Active control of propulsion force of self-motion driven by chemical
Marangoni effect using application of electric and magnetic fields, has been studied. The motion is
generated by reaction of convection that is induced by surface tension gradient due to anisotropic
distribution of surface active molecules on substrates. Effects of electric field on Marangoni
driven spreading of ionic surface active materials on aqueous surface were evaluated. Spreading
velocity of the most surface active materials changed by the application of electric field
10kV/cm). Application of magnetic field on surface of solution of surfactant with magnetism also
induced a convection on the solution surface. Applications of the electric and magnetic fields are
considered to change density and orientation of surface active molecules on liquid surfaces, and
hence change Marangoni convection. Application of electric field decreased propulsion force of
locomotors driven by ionic surface active materials.
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