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Corona Discharge and Ozone Generation Characteristics of a Wire-to—-Wire
Plasma Reactor with a Ferroelectric Pellet Layer

Yo E - IERT-8 M ET
(Jae-Duk Moon - Jung-Min Shin * Sang-Ok Han)

Abstract - A discharge plasma reactor using a ferroelectric pellet packed bed is now used as a removal means of
pollutant gases, such as NOx, SOx and VOCs. When an ac voltage is applied to this plasma reactor, then the pellets
are polarized, and great electric fields are formed at each top and bottom contact points of the ferroelectric pellets.
Thus the points of each pellet become covered with intense corona discharges, where an electrophysicochemical reaction

is taking

place strongly. However these strong discharges also elevate the temperature of the pellets greatly and

concurrently decrease the output ozone generation, as a result, the overall removal efficiency of gas becomes decreased

greatly.

A new configuration of discharge plasma reactor using a ferroelectric pellet layer and a wire-to-wire electrode has
been proposed and investigated experimentally. It is found that an intensive microdischarge is taking place on the

surface of ac corona—charged ferroelectric pellet layer
efficiency of plasma generation greatly. And, this type

of
of

electrode and a ferroelectric pellet layer could be used as one
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the proposed reactor, which concurrently enhances the
configuration of plasma reactor utilizing a wire-to-wire
of effective plasma reactors to remove pollutant gas.
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AP : air pump Rp : protection resistor
Al . air inlet s @ corona gap spacing
AQ : air outlet SA : surge arrester
EP : earthed point SD : ac slidacs

HT : high volt transformer SO : storage oscilloscope
FEF : ferroelectric pellet PR : plasma reactor
OM : ozone monitor V : ac voltage meter
RA : room air VO : air vent out

Ri : current measuring shunt resistor
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Fig. 1. Schematic diagram of experimental setup.
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AG ¢ air gap FEP : ferroelectric pellet
Al : air inlet HV : ac high voltage
AO : air outlet IC ¢ insulation cylinder

CE : corona electrode Sa
EP ! earthed point Sp
TH : teflon holder s

! air gap spacing
: diameter of pellet
: gap spacing

g 2 ®Merst oM Eep=al AXe JlEE
Fig. 2. Schematic of proposed plasma reactor with a
ferroelectric pellet layer.
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teflon holder

wire electrode(0.2mm diam)

(@) 1 line electrode
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tefion holder

wire electrode{ 0.2 mm diam )

(b) 3 line electrode
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teflon holder

wire electrode( 0.2 mm diam)

{c) 5 line electrode
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Fig. 3. Schematic diagram of corona electrode used.
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Fig. 4. -V characteristics of proposed plasma reactor with
and without pellet layer.
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Fig. 5. Current oscillogrammes of plasma reactor with and
without pellet layer.
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Fig. 6. Ozone generation characteristics of plasma reactor
with and without pellet layer.
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