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Abstract : In order to cope with environmental problems caused by harmful gases emitted from various
industrial sources, a new technology which employs discharge plasma formed in ordinary atmospheric
pressure has been intensively investigated in many industrialized nations. Although a plenty of useful
outcomes and suggestions have been made public by scientists in this field, few commercial products which
effectively decompose pollutant gases have appeared as yet. This is partly because that the energy efficiency
of a most effective plasma reactor has not reached a satisfactory level in comparison with those of devices
using conventional technologies. In an attempt to solve the problem mentioned above, we noticed to
combine heterogeneous electrical discharges. This concepts is based on that each plasma reactor has its
specific spatial region in which chemical reaction are active and by elecirically affected with another reactor
of different type, the activated region would increase - which may lead to cutting down the energy
consumption. To prove this concept experimentally, two different discharge equipments, a plane ceramic-
based surface discharge electrode and a corona electrode with tungsten needle array, are selected and
combined to fabricate a hybrid plasma reactor.

The results are summarized as follows;

(1) Ozone concentration generated in the plasma region drastically increases when the positive corona
discharge is added to the surface discharge. The rate of increase of ozone depends on the frequency of
the surface discharge. The negative corona, however, does not contribute to the improvement of the
ozone generation.

(2) NO(nitrogen monoxide) decomposition rate also improves by simultaneously applying the surface and
the positive corona discharges. The effect of the corona superposition is more evident when the level of
the surface discharge is moderate.

(3) By adjusting the corona level, the net energy efficiency during NO decomposition improves in
comparison with the simple surface discharge reactor.

Key Words : plasma chemical reaction, surface discharge, corona discharge, decomposition, NOx, VOC, ozone

YTo whom correspondence should be addressed.
insung@lion.inchon.ac.kr

66



o|ZYUN FHol 28t YN ZFatA0iEhg7]e] EEVHMe Az

.M E

o

A AZER ofyet A" o7 R
A BAE AT E FAERS] BEH, 1
£ A% o] 2ulo] [AAR Holgld. F
OO FHED FAA R 7AGY
Ed disiAe 2 Jdd wet dad F9E
ALgE stekA AE, 848 FF 59 =94
A7t AA s FAT 2d drigAAe W
AN gubstd dAsE Eepavbd] 9%
shitg-& AHR T Mol B AT Tl
M AERHL I e T BHoRE 23
d EA(HE B9 ZENS)Y £l - FAE A
Z2 Agstd dx gk dolrt e,
287] 242 So2RE Y wWj7|7taF 2 NOx
 SOx EE T SAloly A FoRRE
ZH e VOCEHEAE/718E) 59 FraiEde
Ao Fet2rtE $-8317] H3 A7 st
A BaA L Qom, 53 Fehxvl T HAL
7t o2 RT S8 Fou g AES 3
= H9E Egavie A8E F U BHO R
g A, HHAs Solattke A, & 7[E&AY]
o #7134 73 5 7F2EHA AfEst w2 %
o) o] fr2 FEWD it JlEolr’

HEy Sehiuie] v omy g
A, TR 59 o] A¥EI glon 4zt
54& 7HA A . B3 2 TUEE Ao
HA vl 2 AR e dae] 7Hsd A
S Ho| 2R g AU FEH F=
#718A 52 VOCE Hdez 1 548 A}
NG, & o] WAL o] 43 hHel A
AL Hz, BHEA 93] %= o]SPCP(Surface
Discharge Induced Plasma Chemical Process)g} il
shs Wyow e diA AP

dadd AL AEriw Zdel &FdE
7beal 71 g A A i et

A71E RAo|BZE o]RAE o] &34 ¥Hg
g dqell= 39 Art2E red A5
& FIHAA stE TR F
o] el EvHAsit) o)Ay W
Bote A2 AFY AZF F
€ Aol ofzot "t o] H& A
24 ojn ohE AUl oA
WA 2 AEH Y FAE Aol wjEo

—

=Mt Bt X), 153 3%, 20004

ol AAY FHol BuEI glch

B dFoA A e ded
2t A dF)AR 7199
ttan Faeride] wHHAS o8
WA ArH 218 Wsta
Y Aoz g2 3 ogoldaiyl
ALgo B W W ZRY FHAST] O
& Aol AVEE FEsta vk

ojHoll= NOxE Ujde® 1 BA BEA4L 4
Aoz XA AW - A2 S o]
AHE &Y Mol FaEstthE A, dolrt 2 &
e dd Hd S HAdY 4 Foe, 22

UouE B9 34 2 QARG FBE v
7

~
&
30
o
o

2. MEEE P Ay

B Q7olN A%e 99 -z By
$7)9) 2% 19 19 Yehdic, Ay ¢
Agors Fd8 BHAS(FPEHIT2A.
ol 9B AFo)z} Brhe Z2ih FALAE
ozt gad 34 432 19 9 2008 39
2 W9 el AF(F)ERTMA. )8
21 AFole dthe A A olge) W39
#& 19 29 dehath $83L 20mme) 14

Front View Front View (with Taper Coupler)
10 =30 18- 20 18
wl Ie o [ o of
e |5 - T Ol |
i 1 :

Fig. 1. Structure of plasma reactor combined with surface
and corona discharge. [unit:mm]
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Fig. 2. Photograph of surface discharge unit{upper) and
corona discharge unit(lower)
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Fig. 3 Conceptual electric circuit of the experiment system
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Fig. 4. Effect of superposition of two discharges on ozone
generation (10kHz, 534ppm, 2 ¢ /min)
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Fig. 5. Effect of superpositon of two discharges on NO
decomposition{1) (Nz balance, 534ppm, 2 ¢ /min)
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Fig. 6. Effect of superposition of two discharges on NO
decomposition(2) (N2 balance, 534ppm)
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Fig. 7. Effect of superposiion of two discharges on NO
decomposition(3) (534ppm, 2 £ /min)
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