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Abstract

In this study, an efficient parallel plate wet electrostatic precipitator (wet ESP) was designed
and developed to control the submicron particulate matters. The collecting plates of the wet ESP
were sand blasted and coated with TiO, nanoparticles to enhance the hydrophilicity of the
scrubbing water film. Three gold wires were used as corona dischargers to charge the particles
and generate an electric filed. A pulse jet valve was used to purge the wires clean to maintain the
optimum particle collection efficiency. The particle collection efficiencies were obtained by using
test particles of sodium chloride and corn oil at the aerosol flow rates of 5 and 10 L/min, applied
voltages of 3.8-4.3 kV, and a scrubbing water flow rate of 29.4 L/min. The solid titanium dioxide
particles was used to investigate the performance of the dry and wet ESP under the heavy particle
loading conditions. Experimental results showed that the particle collection efficiencies of the
designed wet ESP for the corn oil and sodium chloride in the size range from 10 to 590 nm were
higher than 98% when the ESP was clean, A collection of 99% was found for the particles smaller
than 30 nm due to the high electrostatic precipitation efficiency and the diffusion losses. After
being heavily loaded with TiO, nanopowders of about 0.6+0.06 g/hr/plate for 2 hours, the
collection efficiency of wet ESP were also higher than 95%. The experimental results indicate

that the present wet ESP can be used to control nanoparticle effectively.

Keywords: wet EP, uniform water film, corona discharge, particle charging
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This invention is a wet type parallel plate electrostatic precipitator
which is composed of one chamber, three corona wires, two insulating
materials and two grounded-electrodes. The corona wires are on the
inside of a reaction chamber. The insulating materials, which are
surface-blasted, are set on the two inside surface of the reaction
chamber; the two grounded-electrodes are set on the two outside
surface of the reaction chamber. Uniform water film can be formed on
surfaces of the insulating material to scrub the pollutants. Beside, the
insulating materials can be the insulator to avoid electric leakage.
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