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Abstract

In this study, we analyzed the NO removal efficiency by the pulsed corona discharge process and investigated
the effects of several process variables such as initial concentrations of NO, H,O, and NHj3, applied voltage, pulse
frequency, diameter of the discharge electrode, and residence time. The removal efficiency of NO increased by the
addition of H,O or NHj, but the changes of initial NH3 and H,O concentrations did not affect the removal
efficiency of NO significantly. With the increases of the applied voltage or the residence time, the removal
efficiency of NO increased. In addition, with the increases of the pulse frequency of applied voltage, or the
diameter of the discharge electrode, the removal efficiency of NO increased. The experimental results can be used
as a basis to design the pulsed corona discharge process to remove NOy, SOy and VOCs.
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Fig. 1. Schematic diagram of experimental set up to remove NO, by pulsed corona discharge process.

Reactants In
(NO, N2, O2, H20)

steel, wire, ¢ 0.1, 0.5, 1mm)

Sieve)

(stainless steel plate,

30 cm
b M
(NHa3) . ﬁ. Products
i ; "j i Out
s o —
| ------- i 7 |
» |- T Z.!
UL
High Voltage Pulsed
Power Supply (stainless Ground Electrode

Astedeh. @2l WP E NO, 5= ¥her] wj

7l AX%l Electro-Chemical Gas Analyzer& A}

g3le] 2 s}9dc),

w
[}
[
X
,0

1

[

NO A Aol v A=
s FAHS2A

(I

TR AFe BA)
157128 A7} A (Vapy), B

J. KOSAE Vol. 18, No. 5(2002)



2 F34(fy), £7] NO F%([NOJ), 27] H:0 5=
([H:0lo), 7] NH; 5% ([NHslo), ®H-&7] Wi f-A <]
HAFAIZE (0, S A (dw) 5T ZsHs &
ATl ALgT FRESES) 71E 2ALE Vi
f,, [NOlo, [H201p, [NHs]o, T, dy’= 50KV, 200 Hz, 300
ppm, 3%, 0 ppm, 5.3 s, 0.5 mmE Z+z} Ap&-313dc)
NOE M sEwae, AEA), Ade, 27, A
A g BolA WiEHT glon WEde da
7 Sl wel NO ¥ NO»2| A4 w]go zle]7} A
2 4 9oyt 2 AddAE [NOLE 100~300
ppm WA AR AL, AFab, AA
&, 2742 FAAME 7A 227§ 2= #Hel
A FFEAAT 2 AN E 2oz TAAHA
Agstgeh 27] NH; 5% W37t NO A7 ¢l 7|
e FEs A7 93 [NHlo: 125~500
ppm WA AR 7] W ke £

SaE 9] 28 O 0~4%77) st ek
Vapp& 20~50KV, f,= 50~200Hz, t& 2.9~11.15,
v 0.1~1mmz 27zt H3A A7 NO A 7o

a2

MAE 4 W4 e BAIAT 0 pEe
20%2 YT Nox WAL haz ALgsnh
29 36l m2uh wbd 26l % NO, AA

98 7178 AFHez vehie mav WA 3
Roldt A71sh Aol WA Ao 7t
H3pel oo AT o) e Ao WA

a

=5

O

A

N,O

<y' (V

3)

(7

2 wxer AN HAAEL
7t&Ee] B2 JduAE 7HAA He A
2 o)es Bx 7HEH A gt ‘%‘
WA Hez Z2u v o
gt=n}7} A Eo) AR}EL vl %7] W=z
NNAETH FESI] wkgAle] A HHFEs
0, 03, OH, HO,, O (D) )3} 23} AAE5L QA5
o} m2u by ukSr] WellA] Zelzet §iEle) 2
3 449 =ZEe AEA4 22O, 05 OH,
HOy)3} 44 =z (NH, NH,, N, H)2 T8€
4 95k NOE ¥ 39 WA (2),(3), (5)e o
3l N, NO,, HNO,2 772+ A 3slch NO:= OHub
HO; o) za wh-g (23 39 w72 (9)8
HNOs2 AgkE 7} N g Z3 93 (a3 39 vt
72 (6)3td NO2 A Fgch HNO HNOsZ

o

=3

=

ol to
o

Zz

W= (10 (1D Mk Zro] NHseh wh-g-3hed
TA YA $EFY (NHNOz, NHNOj) o2 A3

Hh NO, A A FA Fole 23 3ol vepd w5
Az (el 98 NO7t Ajzo] AdE 4 Qo

3.1 HF AlZte| F&

a8 4elME wherlg FEEE 27 NO %=
Wslo] w}2 NO A AE&S AFAZTel ot el
ok 2 AN wi&rtxe] 2L A8 HH

o'
2123} Electro—Chemical Gas Analyzers NO,%t &

(1):N+O0+N,
N+ OH
N+0,

(2): + N, NH, NH,

()— NO

(3):+ 0,05, HO,

<&
%

NO,

®)

@\ "2
(15)

)
5
HNO

HNO,

(10)

A

y A 4

(11)

NH,NO,

NH,NO,

NO,
A
(13) (14

A 4

N,Oq4

(4):
5):
6):
QR
(8):
9):
(10):
(11):
(12):
(13):
(14) :
(15):
(16) :

+ OH

+ OH

+N
+0,0,

+ HO,, O, OH, NO
+ OH, HO,
+ NI,
+NH,
decompose
decompose
+NO,
+HO,

+ O(D)

)

Fig. 3. Schematic of plasma reaction mechanisms for NO, reduction.
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