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Abstract

A non-thermal plasma process using pulsed corona discharge was applied to the
destruction of a volatile organic compound (propene). Propene was found to be
easily destroyed by this process, and the destruction efficiency was proportional to
the supplied power while it was in inverse proportion to the initial propene
concentration. Ethane and formaldehyde were detected at the reactor outlet, but the
concentrations of such byproducts were negligible. The destruction rate equation
(first order in terms of propene concentration) and the rate constant 6.75%10°
s'wh proposed were validated by the comparison between the calculations and
experimental data. The increases in the contents of oxygen and water vapor
decreased the pulse energy delivered to the plasma reactor. At the initial
concentration of 5.85 X 10° mol/mg, the average energyv requirement to destroy one
molecule of propene was in the range of 26 to 47 eV according to the amount of

propene destroyed, which is relatively low value, compared with that of nitric
oxide (NO).
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Table 1. Energy delivered to the reactor at different O2 content.
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1105
130.2
1229
114.8
90.4
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Table II. Decomposition of methyl, methoxy and acetyl radicals

reactions

CH30+02->HCHO+HO:
HCHO+OH—HCO+H:0
HCO+0,—CO~HO»
CH3CHO+OH—CH:CO+H:0
CH3CO+0.—CH3COx3
CH3CO3+NO—CH3+CO2+NO»

rate constants at 298 K reaction no.
8.0x 10 *[M] (3)
76x10" (4)
56x10 " (5)
16x10" (6)
50x 10" (7
14x10 " (8)

Cited from Atkinson et al. (1992); Unit: cm®/'s; M: three-body reaction partner
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Cio (mol m %) Cio/Cig Space time (s) P (W) k (s"'W™h
585 x10° 1.6067 69.3 0.904 757%x10°°
5.85 %107 2.5088 69.3 1.808 7.34x10°°
585 X10°* 2.9180 69.3 2.260 6.84x107°
585 x10° 3.1778 69.3 2.983 560%10°
5.11 x10° 3.2895 69.3 2.983 5.76x10 °
433 x10° 3.4194 69.3 2.983 6.00x10°
286 % 10° 5.0000 69.3 2.983 7.79%x10°
143 x10° 4.3750 69.3 2.983 7.14x10°

Average 6.75%10
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