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Abstract

A study on the removal of sulfur dioxide and nitrogen oxide was carried out using a non-thermal nano-pulse corona
discharger at different gas temperatures. Pulse voltage with a high voltage of 50 kV, a pulse rising time of about
100ns, afull width at half maximum of about 500ns and a frequency of 1kHz was applied to awire-cylinder corona
reactor. Ammoniaand propylene gases were added into the corona reactor as additives with a static mixer. Ammonia
addition had less effect on SO, reduction at the higher temperature because of the retardation of ammonium sulfate
formation. However, propylene addition enhanced NO reduction at higher temperature due to increased gas mixture.
SO, was further removed at the mixed SO, and NO gas due to increased NO, by the conversion of NO. The addition
of ammonia and propylene gases was more highly dominant for the removal of sulfur dioxide compared to the sole
pulse corona without the additives. However, the specific energy density per unit concentration of pulse corona as
well as propylene additive was an important factor to remove NO gas. Therefore, the specific energy density per
unit concentration of 0.04Wh/(m® - ppm) was necessary for the NO removal of more than 80% with the concentra-
tion ratio of 2.0 for propylene and NO. Hydrogen peroxide was another alternative additive to remove both SO, and
NO in the nano-pulse corona discharger.
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Fig. 1. Experimental setup for this study.
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Fig. 2. Removal efficiency of SO, and NO due to sole
nano-pulse plasma at different gas temperatures
for a respective independent SO, or NO gas.
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Fig. 3. Removal efficiency of SO, for nano-pulse plasma
with ammonia addition at different gas tempera-
tures for an independent SO, gas.
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Fig. 4. Removal efficiency of NO for nano-pulse plasma

with propylene addition at different gas tempera-
tures for an independent NO gas.
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Fig. 5. Removal efficiency of SO, for nano-pulse plasma
with ammonia addition at different gas tempera-
tures for a mixed SO, and NO gas.
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Fig. 6. Removal efficiency of NO for nano-pulse plasma
with propylene addition at different gas tempera-
tures for a mixed SO, and NO gas.
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