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Abstract — The removal of nitric oxide by a pulsed corona discharge process was investigated. As an energy saving tech-
nique, the addition of hydrocarbons such as ethylene and propylene to flue gas was cxamined, and the scheme for the oxida-
tion of NO facilitated by hydrocarbon was discussed. Compared to ethylene known as the most powerful additive, propylene
gave much better performance in the conversion of NO. From the theoretical and experimental analtyses performed to find out
active component dominantly affecting the oxidation of NO, ozone was found to play a major role in the oxidation of NO. It
indicates that the removal of NO is also possible by injecting ozone to flue gas as well as by inducing corona discharge. The
possibility for the removal of NO using ozone was experimentally proved. Maximum energy utilization efficiency for the
removal of nitric oxide was obtained when the pulse-forming capacitance in the pulse voltage generator was five times larger
than the geometric capacitance of the corona reactor.
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Fig. 1. Radical production and disappearance.
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Fig. 3. Schematic of the corona discharge reactor.
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Fig. 4. Typical voltage and current waveforms(Pulse-forming capaci-
tance: 2.0 nF).
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Fig. 5. NO conversion in the absence of hydrocarbon additive(Initial
NO,: 300 ppm; H,0: 3.0%).
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Fig. 6. Concentration of ezone measured at the reactor outlet.
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Table 1. Reaction rate constanis* of olefin with OH, O and O;at 208 K

[23]

Reaction partner OH O O,
C,H, 7,350 1,190 0.0029
C3Hg 25,000 6,810 0.016

*Unit: ppm min~!
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Fig. 11. NO removal from NO and air mixture in the presence of hy-
drogen peroxide(Initial NO,: 300 ppm; H,0: 2.0%).
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Fig. 12. Voltage and current waveforms at different pulse-forming ca-
pacitance,

Table 2. Energy transfer efficiency from pulse-forming capacitor to reac-

tor
Capacitance Charging Energy Energy
(nF) voltage(kV) transferred(ml) efficiency(%)
0.55 18.6 65 67.6
0.73 18.6 79 62.2
229 18.6 196 49.2
3.01 18.6 231 44.0

Energy stored= %CPVE. (C,: pulse-forming capacitance; V. charging voltage)
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