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Effect of the Biased Third Electrode of a Wire-Plate Type Plasma Reactor on
Corona Discharge and Ozone Generation Characteristics

T R g
(Jae-Seung Jung * Jae-Duk Moon)

Abstract - Corona discharge and ozone generation characteristics of a wire-plate plasma reactor, with a biased third
electrode, have been investigated with an emphasis on the role of the bias voltage and frequency applied on the third
electrode. It was found that the wire-plate plasma reactor, with the biased third electrode, had a switching characteristic
on its I-V characteristics for negative and positive discharges, which is very different from that of a conventional
wire-plate plasma reactor without the third electrode. As a result, the corona discharge and ozone generation
characteristics of the proposed plasma reactor could be controlled by adjusting the bias voltage and frequency of the
third electrode. The corona onset and breakdown voltages, and ozone generation and yield, were increased compared with
those of without the third electrode. These, however, reveal the effectiveness of the biased third electrode.

Key Words : Wire-plate type plasma reactor, Third electrode, Bias voltage and frequency, Corona discharge and ozone
generation control, Ozone yield.
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Fig. 2 Configuration of the plasma reactor with a third
electrode.
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Fig. 3 -V and ozone generation characteristics of the
plasma reactor with and without the third electrode.
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(b) positive corona {f=1kHz)
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Fig. 4 Corona oscillograms of the plasma reactor for
different biased frequency of the third electrode.
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Fig. 5 Corona discharge characteristics of the plasma reactor
for different biased frequency of the third electrode.
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Fig. 6 Ozone generation characteristics of the plasma

reactor as a function of the biased frequency of the
third electrode.
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Fig. 7 Ozone vyield of the plasma reactor as a function of
the biased frequency of the third electrode.
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Table 1 Characteristics comparisons of the plasma reactor for
the different biased frequency of the third electrode.

. Output O3 { Output O3 Yield Yield
Polarity | f[Hz] [ppm] Comparison | [ppm/W] | Comparison

0 474 1.00 1565 1,00

Newa 60 308 0.65 156.1 1.00

egative 5y, 363 0.77 152.1 0.97
corona

1k 410 0.86 152.3 097

3k 485 102 151.3 097

0 450 1.00 348.1 1.00

Posit 60 319 071 234.2 0.67

OSIIVE 7500 358 0.80 268.3 0.77
corona

1k 462 1.03 302.2 0.87

3k 780 1.73 3817 1.10
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Fig. 8 Ozone output of the plasma reactor as a function of
the biased voltage of the third electrode.
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