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Motion of the Charged Particle in Viscous Dielectric Liquid

under Non-Uniform Electric Field
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The particle motion in an insulating liquid has been carefully investigated in order to establish a system
for removing solid impurities from a viscous fluid by electrostatic force. The tilted plane electrode
system produces a non-uniform electric field. When a high DC voltage is applied, the charged particle
shows up-and-down motion like as under a uniform electric field, but it also moves towards the narrower
or wider space between the tilted electrodes. While the particle moves towards a narrower gap side at an
relatively lower voltage, it goes towards a wider side at a higher voltage. The particle shows a steady up-
and-down motion at a certain position for a particular voltage, and is trapped there. The trapped position
is determined by the electric field strength, particle size and weight. With a steel sphere of 1 mm to 2
mm diameter, the electric field strength at the trapped position is about 1.8 MV/m. There is a small
dependency of a particle size. The numerical simulation by a computer is performed taking into account
of the coefficient of restitution at the collision of the particle and the electrode plate. The coefficient of
restitution obtained in air is 0.52 ~ 0.64. The value, 0.6 for the coefficient of restitution is adopted in
simulation. When the charge of the particle is 0.4 ~ 0.6 times the theoretical value for a spherical
particle, the calculated values agree well with the experimental results.
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Table | Characteristics of particle.

Particle Shape Diameter [mm| Specific gravity [-1
Glassy carbon  Sphere 2.0 1.5
Steel Sphere  1.0,1.5,2.0 7.86
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Particle Diameter [mm)] Electric field [MV/m]
1.0 1.85
Steel 1.5 1.83
2.0 1.79
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