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Effective Ozone Generation Utilizing a Slit Barrier

OfE -8 T B
(Jae-Duk Moon - Jae-Seung Jung)

Abstract - In this paper a new wire-wire discharge system with a slit dielectric barrier has been proposed, and, its
corona discharge and ozone generation characteristics have been investigated experimentally. When the slit mica barrier
is installed between corona wires, instead of the grounded plate electrode, a significant increase in the generation of
ozone, about 2.2 times higher than that of the conventional ones without the slit barrier, could be obtained. Photographs
show that this type of discharge system with a slit barrier was found to produce a corona discharge twice, once from
the upper and bottom corona wires, and, again from both sides of surfaces and slits of the slit barrier. As a result, the
proposed discharge system has the potential to increase significantly ozone production and it may be useful as an
effective means for removing pollutant gases.
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Fig. 2. Configuration of the proposed discharge system.
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Table 1. Comparison of the proposed discharge system with
the conventional discharge system.

x|l &M vjn

\% I P O3 OyP

TP vy | mal | W] | toemi |ppmw)| [

Z#H3 x| 2815 0.80 [22.52] 816 36.2 1.00

A e A 19.43{ 1.60 | 31.09 | 1,803 58.0 221

2 ALY BAFARRE ¢ g2 2E2UNTE AE
F 3lE olfte thE o] A4E + A FH A
o gud HAgAg B4, 22y dde dste] £ oA
AdoMet ZARD 9Fx o] whEddel et wAgd), 1
A, A BAZA M=, 2HTAN Bkl =2y F
A B ol FAA A EFAN MR FET
Aol dAET, F, 19 79 Wd AR, EAE ZE

Adol AW YRR A9, F Ue m2y WAl B
> wolZh, gUe WA AN AR, o of
€ desol A FugAN O ws}

o

Al

- [o==%
A ET'
e ° 7 plo
oo
o
H ==
_r‘:.‘
Tt
o
[xS]
[\~
=
1o
&
fo o
fo
s
o
1,
3
o
i
2 o
f/m
a
o

=

2
X ooz

[ to o D > B ox
y_:='>'—"':1—"r

o BAE 2E FAA AN 4T A2

38 AXsn, m2} ¥ B4% cxdd AL A

gHoz ATH A e TE AEL YU
Ak BA fAA FUE AR FAFAE A%

r}f. of
FQ‘J )

Age PUNATH BABADA AA e wom,
EARAY 2o e 8RS AU Ao 2z
FE PENY 4 98e BoFAT BA B¥o] Uxd
BopAgAY B9, 31 ANoERH T oW ;e w
Mol WAHE HelFth UL PHA AFNA B
3, E @ e AW FEe] EAS myel We wude
A ZEE vtelaz e WA WA, §Y 4
o Yol vsl 22919 @e o] Aoz of Az
Feo AUBRY AN FBAT Ao BAE



2 4AA AUe YANFOEM ERHOE 0FL Wy
N2 5 lee rojEd
Unel 2

o] =E L AYAAR A A P3 FFAY A=xg
Ages Y9 =802 =YY |

[1] Keping Yan, Corona Plasma Generation, Eindhoven
ISBN 90-386-1870-0 (2001).

[21 M. L. Balmer, G. Fisher and J]. Hoard, Non-thermal
plasma for exhaust emission control: NOx, HC, and
particulates, ISBN 0-7680-0490~-X, USA (1999).

[3] H H. Kim, G. Preto, K. Takashima, S. Katsura, A.
Mizuno, Performance evaluation of discharge plasma
process for gaseous pollutant removal, Journal of
Electrostatics, 55 (2002) 25-41

[4] U. Kogelschatz, Ozone generation and dust collection,
in electrical discharge for environmental purposes:
Fundamentals and Applications, edited by E. M. van
Veldhuizen, Nova Science Publishers, Inc.,, New York
11743 (2000).

[5] NATO Advanced Research Workshop on Non-thermal
Plasma Techniques for Pollution Control, Cambridge
Univ, England UK. (Sept 21-25, 1992) 1-8.

[6] G. Sathiamoorthy, S. Kalyana, W. C. Finney, R. J.
Clark, B. R. Locke, Chemical reaction kinetics and
reactor modeling of NOx removal in a pulsed
streamer corona discharge reactor, Ind. Eng. Chem.
Res. 38 (5) (1999) 1944-1855.

[7]1 S. Han, T. Oda, R. Ono, Improvement of the Energy
Efficiency in the Decomposition of  Dilute
Trichloroethylene by the Barrier Discharge Plasma
Process, IEEE, Trans. on IA, 41, 5 (2005) 1343-1349

[8] T. Oda, R. Yamashita, I. Haga, T. Takahashi and S.
Masuda, Decomposition of gaseous organic
contaminants by surface discharge induced plasma
chemical processing-SPCP, IEEE Trans on IA, 32, 1
(1996) 118-123.

[9] T. Hakoda, S. Hashimoto, and T. Kojima, Effect of
water and oxygen contents on the decomposition of
gaseous trichloroethylene in air under electron beam
radiation, Bull. Chem. Soc. Japan, 75, (2002) 2177-2183

om
EY
o
Ji:d
0]
o
00
£
Job
_}':_l
Y
re
0
i
ug
¢

Trans. KIEE. Vol. 55C, No. 6, JUN, 2006

[10] Y. Uchida, K. Takaki, K. Urashima, and ].S. Chang,
Atmospheric pressure of nitrogen plasmas in a
ferroelectric  packed-bed barrier discharge reactor,
IEEE Trans on DEI 11, 3 (2004) 491-497

[11] E. E. Kunhart and L. H. Luessen, Electrical
Breakdown and Discharges in Gases, NATO ASI
Series B: Phyiscs, Vol. 89b (1981) 1-64.

[12]1 D. Braun, U. Kiichler and G. Pietsch, Microdischarge
in air-fed ozonizers, Journal of Physics, D: Appl
Phys, 24 (1991) 564-572.

[13] S. Masuda, M. Washizu, A. Mizuno, K. Akutsu,
Boxer Charger-A Novel Charging Device for High
Resistivity Powders, Conference Record of IEEE IAS
Annual Meeting, (1978) 16-21

2 A "H(x £ 8)
19463 7€ 25¥ 4. 19708 ZEd) Abol
staSIHENAT) 4. 19758 F W5
2 AT SG(F4). 198249 & F
Zst g Av|FsI(FE). A F
EoiEn AAA7|AFE Y 25,
Tel : 053-950-5601
Fax : 053-950-5508
E-mail : jdmoon@knu.ac.kr

oA S EB
19783 49 1494, 20043 AEW 3o A
AANTEHE 9. 44 AEdEga g
A A7FES qAnA AF
Tel : 053-940-8601
Fax : 053-950-5508
E-mail : bucstual@empal.com

327



