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Removal of nitrogen oxides from exhaust gases using wet type electrostatic precipitators (ESPs)
is accomplished by oxidizing nitrogen monoxide in the corona discharge field of the precipitator.
Experiments were performed in cylindrical ESPs having diameter of 27.5 and 70mm. Oper-
ating conditions were 55°C and 1 standard atmosphere. The gases used for the experiment
comprised mixture of NO, CO, O, and N, in proportions simulating actual flue gases. NO is
oxidized into NO; and N,O; by excited atomic oxigen or ozone which are generated by the
corona discharge in ESPs operated at corona power levels of ten times ordinary operating
conditions. The extent of removal of NO increases with increasing imposed electric power
and O, concentration. The oxidation efficiency of NO, 7, is given by following empirical ex-
pression : p=1—exp(—k-P/(Q+C)) where P : corona power, @ : gas flow rate, C : concentration

of NO and K : coefficient constant.
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Fig. 1 Schematic of experimental apparatus.

oo ) — SEH AR SR, WEERO 1/10058
EThor0T, HEBRYMET S 2 red
Lic. BEBIE, S OHMBE L RERROE L v
Bl s#B CUF, NO. bT) ofdil,
{LsgFedtetks NO, § (X ENOA-C201 #I, jiissy)
RV, ZoHPEE NO, (NO+NO,, N,0; &) 2
NO oiyHEERA AT TH 54, NO, ofilzEciy NO,
R NOs m v -2, NO B L, S
FHCEATAI K L. AV Y v E L ESP
HREdEL, NO offfleE C (BHERE) & HER
OEE C BRUEL, WER, Jihbb, 2vrkBr
HET 5 NO REDZEA S, KART NO ol
REFHE LI
' 7=(1—C"/C) x 100% (1)

22T, 7:NO BRLI, C /B o NO JLp:,
C: EMERED NO BE, Tho.

ARERTE, M2RmT X 5 RAMEERO <5
ESP %M\, NO ompfbiik o L.

[ 10e

b

Gas Outlet< 0T
! Discharge
Electrode
Collecting
Electrode
Gas Inlet= ==

7 : Weight
K2 #Re57r ESP o ‘
Fig. 2 Configuration of model ESP.

347 (47)

3. :1!:!-}-755{‘%%(:%(1‘5 NO. m#E)

3.1 MEBHOHE

X 31% NO s 300 ppm & L&D = v FKE
itk LB 00 NOEREDOEIT TR UL, B
DBKREE CIIHEBER% 0.5~2.0mA/m? [JT ¢
5. ZOLEETE, NO s AEELLEWE &
Bk, Lrl, 2erHBRIKEBNIPLES
LRI IO EBHVCERFEIRCHENT 2 2 2K ks
T, #AFONOREREFIRI HZZ E2PLMCL
1.

DWT, 2R RS T NORENFTARELNA
LINCT AEBREIT ot K413, HEBNPLER

Corona Power P (W)

100F 0:1 1 .1.0 3‘0 300 _
€
o
(=N
501 -
» {250 ©
T D=27.6° &
> L=250mm H
£ d=0.2° 1200 ©
= 10F| q=4/min =
5 Tg=830°C e
S 5 [NO=2300ppm 1150 =
g 2
s s
38 <100 -
1o Discharge Arc Discharge =
] Caorona Discharge .'-é

e = 150
0.5¢ £3P ' TNo oxication' §
Operation Arsa 9
Area o ) o

: 70 50

4 6
Applied Voltage V .(kV)
H3 EAEEEBND NO HBE OBIG
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Table 1 Relation between concentration of ad-
ditive ozone and that of NO.

Concentration
Reacted
O NO [051/[NO]
Run ppm ) ppm mol ratio
In Out In Out
1 300 — — —
2 300 45 300 55 1.04
3 150 15 300 170 1.04
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Table 2 Relation between corona power and con-
centration of NO and generation rate of

Os.

Corona Concentration of Generation Reacted
power NO rate of O3 [03]/[NO]
W ppm ppm mol ratio

In Out
0 0 170
30 . - T 0.67

300 -7 20
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