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Simultaneous NOx/SOz removal by ammonia radical injection generated by DBD
Yukio HAYAKAWA*, Shinji KAMBARA, (Gifu University)
Megumi MASUI (ACTREE Corporation)

A unique De-NOx system by ammonia radical injection using an intermittent dielectric barrier discharge (DBD) have
been developed for flue gas clean-up from an incinerator. In this paper, characteristics of simultaneous NOx/SOs removal
was investigated. 5Oz removal was decreased with increasing applied voltage under SO2/02/N2 system. However, both NO
and SOz removal were strongly increased in the presence of NO/SO2. NHi radicals generated by the DBD may have
selective reaction with NO. Simultaneous NOx/SOz removal by ammonia radical injection is available at a reaction

temperature of 700°C and an applied voltage of 3 kV.
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Fig.1 Schematic diagrams of experimental apparatus.
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Fig.3 Characteristics of NO removal by radical injection.
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Fig.6 Characteristics of SOz removal by simultaneous

NOx/S80:2 removal by ammonia radical injection
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Fig.7 Promoting effects of SOz removal by simultaneous

NOx/S02 removal by ammonia radical injection
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NOx/SO¢z removal by ammonia radical injection

(3.4) [FEIEPHRTERBICETSREREDNROEE
T En T IS rxes a ETH, DBD T

NHs 725 NH R NHe 7 UV AR S940, Fha iy

R E AL Z S0 K » T Fig.9 W04 b 9 A USRS ¢l
mngé%wL%4fw 5He, DM)T¢W*% NHi
Z A, Fig.5 Tk L=k WA SO bR By 7

Wy, T, SO/NO dkfF: ]iﬂ?NH17vﬁA«iNO
RIS T A b & EZ RS, LT, DBD T
NHi Z & # % Al 32559 5 NHa 2317 03 3L S 5O8

Vo X ARSI ER T A L B 2B D,
NO
+02
NH tNO N20
Y& lros [#NO
NH3 OH N0 ﬁﬁﬁ@l
4o +NH3i +#+NO| H20 +NH3
NH> B
0 Ten T+no
NO

NMibﬁImzl

2 IR IS R
Flg.9 Reaction paths of de-NOx by radical injection.

N/ BVa I N

[ BARRIARE 2 T, BV kb M= INHa) 7 INO+S0:]=1.
anlNOMwsﬁfﬁﬁbMAﬁrﬂﬂ{]HNO]30 7;6

H L NHi 7 D AR NO & RIS 5 0 Thiuld,
My=1.5 0 [&] 0 [ 4t 10 4 (SO‘)/NO : ~'~(f-) 73] l i A8k
Mp=3.0 D7 (80 677 L) EE /N DLk

T D,

Fig.10 %, SO0u/NO A7 SIS JJ UV NO R e
E Bl GEolmEi i gLz Ths,
SOQu/NO 7 15 Myp=1.5 ONLGEZET) & NO R
Mp=1.5 OBEEEENTIRETE CRE AR L, NHIL Z Vbl

Ho BT
JbF7 AW NO=500 ppm 75 NHi 7 */,‘/J Wiz J‘ - 100% 4
Al EEY 5 &, DBD TR 500 ppm ¢ NHs Y NHi
5wauﬁﬁéﬂf ER LN, ZOW, SUhAK
R AT D NHs 231 O EE L 1000 ppm Th 5,
L T2 h¥ o T, BN b M= INHal / [INO+S02l= 1.5 O, [SO2]
M IV HGEE, M= INH] 7 [SO2l= 1000/(250 X 2) = 2.0
L h T, MR= [NHs] / [N()+C3()z]= 1.5 DI, Mp=2.0
DWIPREAE T D 2 L1020, Fig.7 Ol ’%LI RS

M, ® /blL(m"*"/JH(C. JZ %) 'f)k‘.h;_’f))ykl b2 LT
10 [
| Simultanous NO/SO ; removal {-}/——-—“i 1
F{Mp=15 R = 3 1
go [ M7 .
=
TSS 60 -
g
a s
e
o 40 .
7z L
20 N
400 500 600 700 800 900
Temperatwe [°C)
(B 10 RIS MERERLAY & WA T o> L oo A0
Fig.10 Effect of molar ratio on NOx removal,
4. #E

ZTNA Y 7w R
F JUONEI
s

T AN R, T SEER,
TEMEA FEB0h 170, LR S8 & s ok 4
NO/SO2 234474 2 [EIREBE RS R O B5E, Balo

B I T R SR b L LT, R, WA ER & bk
Btz L=, T, DBD Gk L7s NHi 7 &b
NO LIRS LR Ch A W e o Uz, F

7z, NHs23F13 80z & BUTEUGT 5 Z & vz,

X #k

(1) K. Yukimura, K. Kawamura, T. Hiramatsu, 1. Murakami, $. Kambara, H.
Moritomi and T. Yamashita: Thin Solid Film, 515 (2007) 4278,

(2) K. Yukimura, T, Hiramatsu, H. Murakami, S. Kambara, H. Moritomi,T.
Yamashita, IEEE Trans. of Plasma Sci., 34 (2006) 235.

(3) K. Yukimura, K. Kawamura, S. Kambara, H. Moritomi, T. Yamashita:
1EEE Trans. of Plasma Sei., 33 (2006) 763.

(4) S, Kambara, Y. Kumano, H. Moritomi, 1. Nagao, K. Yamamoto, K,
Yukimura, T. Maruyama; Jpn. J. Appl. Phys., 44, Part 1 (2003) 1427

(5) B, g, PR, TR EARCE R R VR, PST-09-68 (2009)

(6) S, Kambara, Y. Kumano, K. Yukimura, IEEE Trans. Dielect. Elect. Ins.,
16,(2009) 778




