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The dielectrophoretic (DEP) force acting on a liquid provides a controllable means for rapid
movement and dispensing of small liquid volumes on a substrate. Microliter volume of
water deposited on an insulating layer that covers the coplanar electrodes forms a
protrusion that runs along the electrode gap when the voltage is applied, and is subdivided
into small droplets when the voltage is turned off. It has been reported that the evaporation
of water can be avoided by immersing the system into oil, but no quantitative study has
been made on the DEP motion in such a viscous medium. In this paper, a two-dimensional
model of the liquid protrusion motion is developed first, taking into the viscous drag exerted
by the viscous medium. Then experiments are conducted using silicone oil with various
viscosities as the medium, and the position of the protrusion front is measured as a function
of time. Good agreements between the experimental and the calculated value are observed
when the medium viscosity is below 0.1 Pa-s. However, at higher medium viscosity, the
speed was found to be smaller than that predicted by the theory The discrepancy is
attributable to the viscous force at the protrusion front, which is not included in the 2D
model.
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Fig.3 DEP actuation and nanodroplet-formation
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Fig.d4 A model of a hquid finger moving in a viscous

medium.
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