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Oxidation of Soot Particles with O Radicals Generated

in a AC Streamer Corona Discharge

Pilseung Kim, Jungho Hwang and Kyoseung Lee

ABSTRACT

Carbon soot emission from combustion processes, especially from diesel engines, is a
subject of growing concern since soot is known to seriously affect human health.
Efforts have been made to oxidize soot particles utilizing Non-Thermal Plasma(NTP)
techniques. When oxygen is carried into a plasma device, electrons generated by the
plasma dissociate the oxygen, resulting in the formation of oxygen atoms. These highly
activated atoms, called O radicals, are known as strong oxidizing agent. This paper
presents concentration variations of CO and CO: at the exit of the plasma device,
resulting from the soot oxidation by O radicals, with variations of inlet oxygen
concentration, gas temperature, and gas flow rate. Based on the data, Arrehenious rate
constants of reactions between C(s)+O and C(s)+O+0O were proposed.
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Table 1 kco expressed by Arrhenius form
kco = A - exp(-E/RuT) [1/secl
Applied Onset Arc
Voltage Voltage Voltage
A {1/sec] | 0.000457 | 0.000543 | 0.000426
E [J/mol] 940 939 933

Table 2 ko, expressed by Arrehenius form

kcoz = A - exp(-E/RuT) [em®/gmol - sec]
Applied | Onset Arc
Voltage | Voltage | Voltage
A
[em®/gmol - secl 1562.7 2597.7 13444
E [J/mol] 3120 3378 3175
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