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Abstract — A non-thermal plasma process using pulsed corona discharge was applied to the simultaneous remgval of SO
and NQ from an iron-ore sintering flue gas. This study was performed on a pilot scale, which is the most advanced demon-
stration of this process. The electrode structure of the plasma reactor is the same with that of conventional electrostatic pre
cipitator. We made use of magnetic pulse compressor to produce high voltage pulse. The pulse length was reduced to less than
1 us by connecting a resister in parallel with the plasma reactor. An inductor was added to the resister in series to minimize the
loss by restricting the current flowing through it. By this way, we were able to deliver pulse power with peak voltage of 110 kV
and peak current of 2.3 kA to the plasma reactor. Additives such as ammonia and propylene were used to increase the removal
efficiencies of SQ and NQ. In this pulsed corona discharge process, the removal efficiencies, @8MQ, obtained at an

energy density of only 3.0 Wh/Nhwere 95% and 60%, respectively.
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Table 1. Oxidation of nitric oxide by alkyl, acyl and alkoxy radicals

Reactions Rate constants at 298 K
CH; - +O, -~ CH;0, 8.0x10°3Mm] (R1)
CH,0,+NO - CH,0 - +NO, 7.6¢107%2 (R2)
CH,0 - +O, — HCHO+HO, - 1.9x107° (R3)
HO, - +NO - OH - +NO, 8.3x1071? (R4)
HCHO+OH - - HCO - +H,0 1.1x101 (R5)
HCO - +0, - CO+HO, * 5.6¢107%2 (R6)
CH,CHO+OH+ — CH,CO - +H,0 1.6x1071 (R7)
CHyCO - +0, - CH,CO; 5.0x10*2 (R8)
CH,CO;#+NO - CH, - +CO+NO, 1.4x107% (R9)

*Boulch et al.[15]; unit: crimolecules's™; M: three-body reaction partner.
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Table 2. Rate constants for the reactions of olefin with OH, O and {at

298 K.

Component OH o O,
Ethylene 5.1x10712 8.1x1073 2.0x10718
Propylene 1.7x1071 4.6x10712 1.1x107Y
1-Butene - 4.6x10712 9.9x10716

*Seinfeld et al.[16]; Unit: cthmolecules' s
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