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The removing characteristic of harmful exhaust from a motorcycle

using non-thermal plasma
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Kyongnam Univ.

Abstract

In the last several centuries, humankind have been experienced the material abundance with a
development of technical civilization and being industrialized quickly. During the process of this,
environmental pollutant have occurred naturally so that humankind have more interests for environment
pollutant. Air pollution caused by exhaust from a car is very harmful for human. Most of exhaust
from a gasoline engine are COx(CO+CO2), NOx(NO+NO;y), and THC(Total Hydrocarbon). The method to
remove these kinds of noxious gases are so many thing such as the three catalysts, NOx catalysts,
Filter and so on. However, although air pollution caused by exhaust from motorcycle have also
occurred very much, there is no regulation for motorcycle.

In this paper, we studied to remove COx(CO+CQz), NO(NO+NQz), THC exhaust from a motorcycle
using non-thermal plasma In the result, NOx(NO+NQz) concentration was decreased approximately 70%
and THC(Total Hydrocarbon) was removed about 40%.
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Fig. 1. Experimental Setup.
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Fig. 2. The shape of reactor.

3. Agdn o uE

3.1 elziF gto] & NOx, COxs &

aY 32 A% 39 Edddar A4 A7
Aol WE NOx =& Yehlx e, 18 4
= gAddae ZAAAMY NOx ¥=2F Jehizn gl
t}. scooter AlE AF thEe] NOJH ZAHI, Al
ol Asld #addE A A A& G T
Ak 28y EZ=ol 9 E st <lst
Aol & NOKSE H33e 3% 43 &8
Znt g7 E FEAS A4t oS weE &Y £
3 wkg-o] dojygrh, AYe] =&FE NOAAE
< FA4 vElgoen, #mtel 9kvleld <ivtEw
238 NOFE7t 3713t NO« AAEE FA
e Aoz eyt 1 3& NOEEE 8kv]
A 120[ppmle2 EAENLH, I¥ 45 FYA
et 8lkvlolA 10[ppm]e.Z £9EUrE NOE=E7}
e AL BEg4d A4 Ao 2AE NOsE7}
SAFL Ao FATE R g i) &

- 1128 -



Zu} dbgrle] Aol n XA Rale ROE AL
g9 NO9 A% Fet=ul oo 3] ui7]
YA Fo T YE BN O wEEY
NOZ AstEs He Roz ARHD, Ex N,
02 FY5d J= Aoz Az} wgae o
&3z,
NO+ O0"— NO,
2NO— N ,+ O,
INO+ 0,—2 NO
NO+ 03— NO,+ O,

a9 58 A7FAYe wE Fehzo 2 AR
9 COBEE Uedt EgA d4 A go] &
At COx Z8Zn dux|d &y Atzls o]
CO2 He Aoz Aladr,

260 - —B—NO (the first concentration: 238 [ppm])
w0l . - @ NO2 (the first i 0 [ppm])

Corcertration [ppm]
g 3

Voltage [kv]

28 3. Q7HARY) WE NOx FER(EgddL).
Fig. 3. NOx concentration as applied voltage
(imperfect combustion).

120 - —m—NO (the first concentration: 110 [ppm])
. @ NOZ (the first concentration: 0 [ppm])

Concentration [ppm)

. \
N

0] o e e B

Voltage [kv]

a3 4. A7FEYe) 8 NOx F=R(&EHdIL).
Fig. 4. NOx concentration as applied voltage
(perfect combustion).

7—{ —==COx (the first concentration: 13600 fppm)) 1

SN
-

Concertration [ppm}]

Voltage [kv]

ay 5. A7PA G WE COxFE(FAAL).
Fig. 5. COx concentration as applied voltage
(perfect combustion).

3.2 Zal=og} ut3 H - F£2| FTIR &4

a3 63 29 7 W77t E EgRvl wE7)
o B3 NS AL BH/AINA FRE A4
7728 ¥R 3o FTIRE 3 EY 39 o
g 694+ o] scooterel] Eet=wl wgr)E #
A #%E F9 COx NOy, THCFY 2498
A€ JYeha low, Fep=a W7 E I
3 A Oy 79 Zol dArEerA(CO), NO, BF
ZolEE AL ¢ F U9 NO9 A$ oF 70[%]
Ax AAHGLCH, THCY A+ &F W0[%IAE A
ZEE Ao Z JEhgoh

1.0
084
+
t 150 Creep

06 w0z GroR

8-
-

0.4 4

Transmittance [%)]
H
H

-t

024 o, C40 8oy

004 i

T v T T T T v
500 1000 1500 2000 2500 3000 3500 4000
wavenumber [cm']

ag 6. E=v gl FTIR
Fig. 6. FTIR before the plasma reaction.
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