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Effect of ethene(C:Hs) on DeNOx using Plasma/Post-Heating System

Sangho Jung, Hyeong-Sang Lee, Kwang-Seo Park, Bae-Hyeock Chun and Kwang Min Chun

ABSTRACT

The characteristics of DeNOx conversion process by plasma/post-heating system with
the simulated gas containing ethene is investigated experimentally. Without plasma
treatment, NO-NO; conversion doesn’t occur by 400C in a mixture of No/O: with a
trace gas of ethene. But NO-NQO; conversion occurs as temperature increases above 40
0C. The NO can, however, be converted to NO; at lower temperatures by treating the
gas mixture with non-thermal plasma. The NO-NO; conversion enhances further by
passing the plasma treated gas through the post-heating furnace. Results show that 2
0% ~50% more conversion of NO to NO: is observed when the temperatures of the

post-heating furnace are maintained at 300C or 400C. The additional

NO-NO;

conversion by post-heating is due to the reaction of ethene with the byproducts or

radicals generated from the plasma reaction.
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Table 1 Specification of NOx Analyser

0~10, 20, 50, 100, 200,

Ranges 500, 1000, 2000, 5000
ppm
Noise 25 ppb
Detection limit 50 ppb
Zero Drift (24 Hour) 50 ppb

Span Drift (24 Hour)
Rise, Fall Times

+/- 1% Full Scale
2.5 seconds NO,

(0~90%) 5.0 seconds NOx
Linearity +/- 1% Full Scale
Sample Flow Rate 25 ce/min
Bypass Flow Rate 250~1100 cc/min
Vacuurn 44,1 mmHg
NQO, NO2, NOx
Selectable
Output
Voltage 4~20 mA,
RS-232
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Fig. 2 NO-NO: conversion efficiency as a
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{(w/o plasma reaction) in a gas mixture of
109, 20% O, base Ny with trace gases of
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Fig. 3 Consumed CoHg concentrations as a
function of the post-heating temperature
{w/0 plasma reaction) in a gas mixture of
10%, 20% O2, base N2 with trace gases of
500ppm NO and 500ppm CHy
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Fig. 4 NO-NO; conversion efficiency as a
function of the post-heating temperature
(with plasma reaction) in a gas mixture of
10%, 20% O3, base N with trace gases of
500ppm NO and 500ppm C:Hs at 293K
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Fig 5 NO-NO: conversion efficiency as
function of the post-heating temperature
(with plasma reaction) in a gas mixture of
10%, 20% Oy, base N2 with trace gases of
500ppm NO and 500ppm C:Hy at 473K
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Fig 6 Consumed C:Hi concentrations as a
function of the post-heating temperature
{with plasma reaction) in a gas mixture of
109, 20% O3, base N2 with trace gases of
500ppm NO and 500ppm CoHs at 293K
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Fig 7 Consumed Cs;He concentrations as a
function of the post-heating temperature
(with plasma reaction) in a gas mixture of
10%, 20% O9, base N with trace gases of
500ppm NO and 500ppm C3Hg at 473K
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