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Improvement in Catalytic NOx Reduction by Using Dielectric

Barrier Discharge
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<Abstract>
The ozone produced by a dielectric barrier discharge device
was injected into the exhaust gas to oxidize a part of NO
to NOy, and then the exhaust gas containing the mixture
of NO and NO: was further treated in a catalytic reactor
where both NO and NO: were reduced to Ny in the
presence of ammonia as the reducing agent. The NO,
content in the mixture of NO and NO: was changed by
the amount of ozone added to the exhaust gas. The
experiments were primarily concerned with the effect of
reaction temperature on the catalytic NOyx reduction at
various NO: contents. The increase in the NO: content by
the ozone injection remarkably improved the performance of
the catalytic NOx reduction, especially at low temperatures.

Key Words: dielectric barrier discharge, catalytic reduction,
nitrogen oxides, ozone

1. 4 & Az Z&o] Aoty Al 3
o] wi 7] 7k A NOLS i
w71 7k~ 9] A ks E (NOw A W <2 NO°I¥ NO, @& )9 2o} Hj7| 7k~
How 7R 4 AHE L e A9 o] 2&7b FTws =A g2 wole wjr|rhA~
Zu) Y9 FAH  (selective catalytic o Efé}fﬂ](ﬂ A= NO9 YH-E NOZ AFshA]
reduction, SCR)& <¢+E Yo} (NHy) W &3} A NOx AAZES S7HA12 A= ol

_/’:
3o HaE o

FaE BAAZ Akl Hol go) A xﬂOhﬂoi e, A2 ole

NOE Np& #A 7] ot ™ dnt %ol NOg NO; &= Fuleld NO7F
Mo@ SCR T4< WeEE 250-450°C ¥ FAE A9uc o w2 dddn, Ho
Aol =& NOx ARas&s dea gle wHudi e AL Fe2v- S 53434
o w77k 2ETE o] Hup wie A9 NOx & old fgE o83 NOx AlAaE & W

*

A3, AT 33 ssyst
smokie@cheju.ac.kr

690-756 AF= AFA oletlE 1
A3, GdolFus BnANSAA,

;i

iz
ﬁ

kk

- 13 -

Assistant Prof., Dept. of Chemical Engineering,
Cheju National University/ smokie@cheju.ac.kr
(corresponding author)

« Assistant Prof., Div. of Health and Science,

Yeungnam College of Science & Technology



Ho=zA Hxa I=Zv Wl (pulsed corona
discharge)oltt A g9 w3 (dielectric
barrier discharge, DBD)o] #]-2& Zg}=w} 7]
2 AEE Ad A Eepzel wher]
o o] NO 4tshubg& g Ao = vl
A A dojuAwy, w77k~ 227 FheE
TE ARSIRES Sx7 A4 "Hojx &l
NO tshire-S fsiAe &3sra H7HA7t

Aad Aow wuHL A?. BHFrE
AL Zatznp wgrldA oy FAHS AH
e =, dastets 5o f3 FES
AN 7171 2 b, o]y g falFakEe] )
=2 AL Eehzvt - S 5333A o FAAH
°oF AXHI )

H717k=e] NOE NO.= AbstA 2 4= 9l
T E U2 Uy oE XS AL
Aoltl, dutHog QFEe H4A FHuw v
of o) A AP 9Fo] NO Abghukgo]
AFEERS W dEdley Zzddy 2
ol A WA 8 ekA] o, gl
FaoA BAE F Qe F3 EAE A4t
stebay X 5dds=r 2dAos wAE
4 Atk awbe] Ed 9% NO Abshrt A2
Zghzule] 9% AbsinkSwch o w2d, 1
olfFE &S AMEdlE A$ NOZF NOZ A
std ¥ A" NOF AFZ NOE =+
Hhg-ol dojux] 7] wiitolrt Rk AR &
gtx2utE ARgsteE A Sodle A" NOH &
gzul A Fo] NOZ 95 7|% & NO
Absbg £ 2 AT b "y
Exhaust gas

: 9 NO oxidation Catalytic reduction :
1 = E
: <} 1
' S NO !
: c ;
1 K] '
i © :
. \ |
- NO, © |
E S NO, i

Fig. 1. Description of the catalytic process

enhanced by the ozone injection.
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Fig. 2. Schematic of the experimental apparatus.
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Fig. 3 NO oxidation in the ozonizing chamber.
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Fig. 4 FTIR spectra obtained at the outlet of the
ozonizing chamber (temperature: 170°C).
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Fig. 5 Comparison of the present ozonizing method
with typical nonthermal plasma process in
terms of NO oxidation (temperature: 200°C).
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Fig. 62
of
P

NO, 3t

90-230°C¢]

U}—El NOy AAZE
o] NOxy AlAEZES &7t F71E84
st om, 150°C o]4e] mddAEe
| 50%Y o HoHe] NOx AALE

<=l YA NO.
= 7 o] T},

e

Ei
2
I

ot

7}
o

1

—

(@)}
1



MBEEEEAReRIGE A7 A1Z (2006.2)

S uEFTE 150, 170, 200, 230°Ce] &= of A
Zujuk AL RS W= 747 51 68, 76, 93%
9] NOx AAEES HIoy, 2LEAHZE &
d NO; &S 50%= Z7WME ol = 7t
7+ 80, 86, 90, 97% % NO, AAZ &l 718
Atk 2 Aol AlgHE FHule] HH Wb
T 250-400°C WA, 2ES o] &3ro
150°Ce] wre &xol % 80%2 NOy * 1]74
AT} 230°CY M A =
MeE 2FE FYol 9% NO, AA &
Zokown, 2E7F vtold

o
o
oz F#qd 9@ Tl TR o

2
ds ogust= A >

150°C o] 4ol A= Hdl NOx A#e e+
NO; graFo] &3 Wbd AL 9o F 120°C
olatell A= NO; haFell whel NOx Al A& &<l
7 eb7Ivt st AFges BAFAT 90
120°Ce] 2= A FHuink ALE-3S wfe] NOy
AAZES 27 10%9 33% Ao, &9
ola] NO, 8ol 75% = EoliS mwi NO
AAZE] 42t 66%9 T1% = =olxvh 1
A g AFPelA A H T =& NOy
T Ae g ge] AdE F Jon=

NO, &&= 50% o= Algtafof ot

’

100
o)
X
S, 80
>
O
c
Q2
5 607
&
()]
E 40 1
=]
13 ® nonthermal plasma
g O ozone injection
o 201
=
0 " T " T . . : ; .
0 10 20 30 40 50
Energy density (3/L)

Fig. 7 Comparison of the NOx removal efficiency
between the present process and the nonthermal
plasma-catalysis hybrid process (reaction
temperature: 150°C)
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