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Electrostatic precipitator (ESP) has been widely used to remove particulate matter in
industrial and indoor air cleaning. Recently, environmental concern is directed towards
controlling the emission of fine particles (from 0.1 to 1.0 ym). Purpose of this study is to
improve overall performance of a conventional ESP by enhancing collection efficiency for fine
particles and suppressing re-entrainment precipitated particles, in addition, treatment feasibility
for gaseous pollutants such as acetaldehyde was tested.

From above viewpoints, a new type ESP using coated electrode with nylon fibers was
proposed. This collecting electrode was made of electrostatic flocking technique. It is based on|
increasing surface area of the collecting plate and on producing gradient force at the tip of
fibers to suppress re-entrainment. Using the ESP equipped with electrostatic flocking electrode
(E.F.Electrode) collection efficiency for fluorescent fine particles or tobacco smoke was
achieved 95% or 98.9% at dc —9kV with short residence time (0.06s) respectively, and these
values were higher than those of a conventional plate electrode.

Through flow visualization in vicinity of the collecting electrode and particle image
velocimetry (PIV) measurement, it was noticed that not only suppression of backward gas
flow, which is caused by ionic wind, by fibers friction and narrow space betweens them but
also possibility to transport particles towards collecting electrode, and the surface properties of
collecting electrode can be used in order to control the behavior of ionic wind. And also
through the electron microscopic observation on the surface of collecting electrode, most of
the inlet particles is mainly captured and agglomerated at the tip of fibers, due to converged
electric field at the tip that caused gradient force to keep the particles at the tip of the fibers,
and then become larger particles. These results also indicate that the ESP can be used for an
agglomerator prior to mechanical particle collector such as air filters and cyclones.

Furthermore, in order to examine the performance of simultaneous removal of gaseous

pollutants and particulate matters, the wet-type ESP with a wet electrostatic flocking electrode
has been employed. And carbon fabric plate as a collecting electrode was experimentally|
studied to suppress ozone generation by dc corona discharge in ESPs. As a result, removal
efficiency of acetaldehyde (CH3CHO) using the wet-type ESP alone was about 68.2% at 8.4W
of input power with residence time of 2.1s and the collection performance of wet E.F.Electrode]
for submicron particles (0.3-0.5mm in diameter) was higher than that of dry type one. In case
of wet E.F.Electrode collection efficiency was achieved 94.2% at —dc 7kV. The process using
the combination of corona discharge and carbon fabric plate is effectively applicable not only
to suppress ozone but also to achieve high collection efficiency for submicron particles.
From these results, the wet-type ESP and the combined system have a potential of the
simultaneous removal of gaseous and particulate pollutants and can cope with the well-known
problems of ESPs, such as abnormal re-entrainment of particles with low resistivity and back
corona for high resistivity particles




