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Scavenging of Submicron Particles by Coarse Particles under
the Effects of Electrostatic Field and Particle Vibration

Yoji NAKAJIMA,* Yasaka KOMURO* and Takashi SATO**
(Received June 28, 1993)

In coal combustion processes, the volatilized mineral inclusions in the coal generate very
fine particles by recondensation with chemical reactions. They grow rapidly by the Brownian
coagulation into a stable size range around 0.1 pm to form the submicron particles. These
particles are enriched in toxic metal compounds and are inhalable. Thus the emission of the
submicron particles may pose a health risk. No conventional air pollution control devices can
capture the submicron particles efficiently enough. It is also true, however, that the coarser
particles (fly ash) capture an appreciable portion of the very fine particles by the so-called
‘diffusion scavenging’. In this experiment, the electrostatic and the aerodynamic effects are
complementarily used to promote the scavenging. A highly charged particle of a few micro
meters in radius is vibrated electrostatically to induce a secondary flow around the particle.
The flow brings the submicron particles to the space around the charged particle, where the
electrostatic forces (e.g., the gradient force) become strong enough to adsorb the submicron
particles on the charged particle. The experimental result shows that the scavenging rate is
greatly enhanced by the electrostatic and the hydrodynamic effects.
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Fig. 1 Effect of asymmetric flow around a sphere.
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Fig. 2 Secondary flow induced by particle vibration.
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Fig. 3 Experimental apparatus.
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Fig. 4 Electrodes to confine negatively charged particles.
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