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Effect of Dielectrics on NOx Removal of Metal Particle-ALOs3
Barrier Reactor
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Abstract

In this paper, we made four types of metal particle- Al:O3 barrier reactors with and without dielectric
of BaTiOs or TiO2 between metal particle and AlQ; barrier to investigate NOx removal characteristic
and the effect of dielectric on NOx removal. And NOx removal rate is measured when sludge pellets
are put at down stream of plasma reactor. NOx removal rate in the reactor with Al:QO; barrier is much
better than that in the reactor without AlQ; barrier. NOx removal rate is not so good in metal
particle-Al:O3 barrier reactor with BaTiO:; between metal particle and ALQO; barrier, however, NOx
removal rate is about 40% in metal particle-AlOs barrier reactor with TiO.. The most of NO is
conversed to NO- in these kind of reactor. When sludge pellets are put at down stream of plasma
reactor, NOx removal rate is greatly improved up to 90%. It indicates that sludge pellets have great
effect on the NO: removal and the improvement of NOx removal rate, however, dielectric materials

between metal particle and AlLQOz barrier have not effect. Organic materials included in sludge may

react with NO» and ozone so that NOx removal rate is greatly improved.

Key Words : Non—thermal plasma, De-NOx, Sludge pellets, BaTiOs pellets, Dielectrics

1. M 2 a7tz W o AAR Huh 200 SHARTE A4ed
_ _ o ) ] oA Aol B EE L davhals A AaskEb
QB Qlzbo] whE @AM Fa|Ho]l X NOwE AT (SO0e] ek H5sel 9o
2ol A Uehy] AlRer T, o stale v AR N T e
oo ] ) ] uid ool E kel Frbsbar Quh Aatsiue o
F&aA Zoheta ik EE@ 4‘6}1%5’..& aA % N ] o
s A St sgas, waa, Aas o0 e 87152 BRI AL
&= &= 4z, 2o, Al S,
K ‘ 07k wgatol A E L, w7)7hae] oF 95% 4
AV ERY Av) e ARpFEE g T7F NOxol ™ ¥b2 o] ybv] wjiio] A7} Abu
;3&: UE)AH]M?O;ZQMQW] 8l of g1l NOxiz W7]2 siEs|o] 7]zl
ax DO ! , =B = - ‘s NO- ey
Corresponding Author : jypark@kyungnam.ac.kr) On Oz 30 5ol €8kl NOx NOs N:Ow NoOs
w0 Avko)elal A v gka Fom AbgE Ak giFEE NOwolth o] &
I N 5 87 71 Fell A olojitd AEl7L Hol Abule] <o)
kst | RBS UL =N
Bt A E S A oleld grleduds] BAAAR e 2

2002L4 94 30Y A, 2002 11¥ 119 13 AAbghi,

ol
20021 129 69 #HE AAbera. gevks ol 8 F W ATt ddEe] «a v

247



J. of KIEEME(in Korean), Vol. 16, No. 3, March 2003.

2]. wigZEel=ul(Non-thermal plasma) 7}%
28 Axrtzel Ay #Rde dAY 24
{Electron beam irradiatiom)[31el 218 R 17
Aol olgh Aol dvM4l Al FAbe)
olst 22 (de-NOy), ©3H(de-SOx)¥H-& 1980
Aol Kawamura[sleol 28 Algtgl ol 4
Falslo] AA Az} Ae¥n vk @Ay
ZAHE XMl BHE Hwrelvl miEd o]
g ol Hastn /AEAA Gof e du
H7h AR S {f, }%01 Qi ol# g v & Y
ey ek AnE AARAEYE 9
A %fﬂrz"}%‘ﬂ HAHAL o) E
#zh WA (Corona discharge)(6], ¥+
(Partial discharge in ferroelectric
layer)(7], HxsEg#  #@d(Pulse
discharge)[8][9], AW 3 (Surface discharge)
% Pr*gﬁ*xﬂsnem discharge)[10)50) A42H,
X*XP‘%MI o WwyEttE &8
£ adHAA dov, AEFgoer A
%013}” HT AA7ETALR Qe
&) AdHn vk
NOx AAE F53e A0,
HES 7S Iz‘a‘rL oL HEg (e
FAAe Fqel ©e NOxAA
-r& oA fHT &
FAg A9
SAsla &2 A9 NOxA|A w

491

pellet
streamer

2. 4 38

2.y AEFA
Boago gy 2AgdAe dA FHEE 2
2ol eI oA B 5 o9l uiet 2
01 AgAAelE uF AHYE TEHY F AT
YeEds Y vhael f98 2 5 Sl
¥ MFC(Mass Flow Controller), W& “d<e]
25 8g Bezos $AATIE FE54HE
~ALOs Dbarrier E&rA0r g7, Y, AF I
I HEe EAEY) 99 =HFH, EENAFTY
NO, NO: %8 B4d3s 249 47t 74
1

A X {Greenline NK2, Eurotron / ltaly) 22
g el vk

248

Y Sasanalyzer
a-s Intet oo Gas Q_u.u;t
EE D
- S0
Rnchﬂ
At,o,
=
] Sudge o
! ol ~',ﬁ*l N.V power supply
Reactor2 =~ GND
Al;04
Shuige
Reactard )
Al203 Ti0z Alz01 BaTiOy
a8 1 A"EA AEE
Fig. 1. Schematic diagram of the experiment
equipment.
L=
Gas inlet as Qutlet

Dielectrics
(BaTiOg or TiOg)

" 2. #5939 E #-Al0O; barrier W71
Fig. 2. Metal particle-Al:Oz barrier reactor.

-ALQO3 barrier Z2l=0n} 887]
= 3438 2 AkO; barrier E8F20}
HePr 2 FERE 19 29 vy

F4&9EE7% AlLO; barrier Abole]

N
-]
ou
4
]
ful
:‘A y



FHH fFHAe FR wel g1 o] 4714
el Eetzor 9EU1E AlEStTh & 5T
Bl E-ALO; barrier®, v 33 E3% AlLO; barrier
Atolell TiOs, BaTiOsE F21% wh&7], 18lx 4
o] ¥k&-7]e] Fddo]| £ AE FRF uEy] Fol
At

|
E_,
N
=
=
o‘o

-71el A7 Age MeEdA
& AHgs 04 T'L}‘Tﬂ' 60 Hz3l w&H nHYE ¢
o17bE =AY =A==
& EH3te 0-18 kV7AA WaiA g &
g As NOZtAw HEEH upd
MFCE Al8-3to] F%=7} 2000ppme! NO7ZFAE ¥
712 84 38le] NOY 100 ppmo.= gt
Gas Mixing Chamber& % }3le] wk-§7]ef
5 /minz ¥
'-?91 NO % NO.27t
Agstel %4

/L/]}nig

.‘EJL

iii]

U N0 s P
[=3]

ol
e
2
=
E
)~
O
. offt
T
2
%
Eﬂ, "
g H

s
barrier?! AlLOz LA A A Apolol F& e FH
& XAzl e ZM AdHor 3 Zaban}y)
YA EE Hnh 19" 3& FAAE Q1 ;
dElE gbg ol A I7bA Y] WE NO ¥
TR W E Ve Aotk RG] ge 44

ol A Eld R ol NO¥ NO:2 AY 4tahy

Us

= AR vEwd ol Fd vt F 4
A7 Zabxul GooA] o& W EolAd i)zt
HEE s o NOQ]r ““"OP"% NO7t 44 == e
2 oA vt &3 E-AlOy barrierd & 7
Ad F71¢F NO —.—6H~~ 23 g2 A=
FAAT gEe] NOAA oz NOAAdE &
B iz QAo E GERRh

19 4v S5 RAEE-ALO; barrier W&V 9] F

249

A7) A2 A 528k 8] = F-%], Vol. 16, No. 3, March 2003.

60

e
- \\
20 4 e

HO,HO, concentration[ppm]

T T T T T T
4] 2 [} 3 -3 10 12 14 16 18 20
Input voltage[kVv]: AC

a3 3. g7bdgel W& NO, NO»F .

Fig. 3. NO, NO- concentration versus applied
voltage.
100 1 —a— Metal particle-Al, 0 +sludge
—s— Metal particle + sludge
90 4 ¥
— 50 /\
£ o] / \‘
©
® end r R
= o 8.
® 04 N T
g P
40
£
2 3p
x p
© 204 /’
z
4
10 .
b
="
a T T T T T T T T T =
o H i § 8 10 12 14 16 1% 20
Input voltage [kV]
a3 4. 17bHSste] mE NOx AAE.
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