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Abstract: In this paper, we have numerically investigated two-dimensional dielectrophoretic (DEP) motions of
a single particle suspended freely in a viscous fluid, interacting with a nearby nonconducting planar wall,
under an externally applied uniform direct-current electric field. Particularly, we solve the Maxwell equation
with a large sharp jump in the electric conductivity at the particle-fluid interface and then integrate the
Maxwell stress tensor to compute the DEP force on the particle. Results show that, under an electric field
parallel to the wall, one particle is always repelled to move far away from the wall and the motion depends
strongly on the particle-wall spacing and the particle conductivity. The motion strength vanishes when the
particle is as conductive as the fluid and increases as the conductivity deviates further from that of the fluid.
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Fig. 2 Variations of (a) the dielectrophoretic force
(F.,,) and (b) the particle velocity (U, ,)
with the separation (g) by varying the
particle conductivity (o)
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