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Removal of NO; from Combustion Gas by Corona Discharge
Induced by Very Sharp Pulse Voltage
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(Received May 30, 1987)

A laboratory test was made of the removal of NOy from a model gas simulating a combus-
tion gas with the aid of an intense corona dischérge induced by an extremely sharp rising,
narrow pulse high voltage. The polarity of the pulse voltage, its rise time, gas residence time
in the corona zone, temperature and composition of the gas had a great influence on the per-
formance of NOy removal. In the lower temperature range below 150°C a substantially higher
DeNOy effect could be obtained with a positive polarity than with a negative one. Above this
temperature, however, the situation had reversed so that a negative polarity indicated a better
DeNOy performance. The existence of water vapour enhanced the DeNOy greatly, in partic-
ular the removal of NOg. It is anticipated that NOgz will be converted into nitric acid with OH
radicals produced, so that its decomposition into NO by the pulse corona could be avoided. This
was likely to produce the increased reduction of NO, too. Typical examples of the DeNOy per-
formance were 98% removal rate for the parameters : initial concentration: 200 ppm NO; pulse
rise time: 50 ns; pulse polarity : positive; pulse peak voltage: 88 kV for 5cm gap; gas tem-

perature: ordinary; gas residence time: 5s.
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Fig. 3 The waveforms of pulse voltage, current
and energy.

279 (41)

O AEELYRT. HAORE, HERRE, HBRRREE
FhFER 20C, 65%, 10s CH 5. Fl L AMNED
ERslix, 150ns, -<L AEIX 300 ns TH 5. BHENEE
w BIERIE 5 cm CHEIUERBEFHER LS. FH—
OPWEECT 5 NODH gL 2% &, <~V ADHK
HREDB AL ADE ST LNTUL SR NO 2 #R
{L&h, B A RREEARRINM b o NO ERERT b
LEBSRIKBCH LT 22 Labrs. ik, I
D A A2 v FHRA Y — <R A E CHO
TR s & D ZE AR D IR 7 7 X< Ik & 7 % D
R LA DB A T &b FIRT Tl RS
BEBOF A R S ARG RO B KEY£T S
T bELbRD. Lkt TAEROLET (BlR) ©

200

100

Concentration of NO,NO, (ppm)

Corona power ( W )

® O : positive pulse
B O : negative pulse
A : DC corona

r=150ns, 7'=20°C
X 4 NO Mt & BBk
Fig. 4 The effect of polarity (Power-base)

g
[N
8 200
N
& \
o . @+
2 NO
W
[e]
=]
o loof
-l
P
©
H
"é L
N
o
0 A
=1
o
o 0 : N

30 40 50 60 70
Pulse voltage (kV)

® O : positive corona
B O : negative corona

tr=150ns, 7=20°C
X 5 BERBEORE
Fig. 5 The effect of polarity (Voltage-base).



280 (42) WESYRIE #1256 M 45 (1988)
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Fig. 6 The effect of pulse voltage polarity on discharge.
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Fig. 7 The effect of pulse rise-time on NO remov-
al.

IEDRE -V A% FV 513 5 2B AVNL LCHF
THDHE VRS,

4.3 I EVUEBHOEE

4.2 @B A LR CEREHOT T, v AREDIL
LD Tr % 50ns 4% ¢, NO otz 58
BhRMANIAERE R T wrd
BEFESEHEMIETHL &, NO3EA L, Bt
WWEoThELKE NO: oRERHIML T, L LK
BEBHHEY 25 E NO2 b 75 X<{LRKIGKE &
> TER OBz S, F © I BBz T
5. RERCIIEREOSHE, BENEMES 60kV (I
BIEERRE 12kV/em) %z 5 & NO i cil
NOz 33 LA ETRTHBEIRTWS. ABEOBAED
MR E 530 FHEIRS.

K7 &5 TS E, SAABEDSE OHEEM

NO ot K& /B EH L, BUERECHERT T
R ADBECH I LD D& 23 L NO Ok
T B LA b,

X 8 DEBETIEMED 2L AR b Y — < DB RIE
T AN B DI O B8R, kY IFHSAES T
BE, APV —~OMPRMEEINB L LS 2w Tl
BRI UL e B BEFAREINTE Y, Zoz &nb NO
B LU NO» DRENMEHEI N D & EVBEETE S,

4.4 H0 OB

HeO 25 NO oLz BIFTHEY <57, H0
FEFIV TR LEMBE 65% O x5 Ak AT HikE
BrafTinote.  # AR 20°C, ¥R 10s, <
N ABEOEMEIE, koL 50ns & Lic. o
FEREY K 91 Rd. HeO OfFE FCRIGIENIBE % =
EDARFERIC X W FE»D B, REBRTI, HO 2377
T B E0T, WILE 200 ppm BEED NO Y, ¥
fil 60kV(12kV/cm) TLIMELT S E L bic NO:2 4
BEIRD. ThiF LT, HO BNEELLGESIT,
WEEZ 60kV L7t »Th NOz oAt = &
3, Lad NO % 60kV Ll s EEE RS
Zhit HO oFHET TR OH 5o h ADERIC L - T

NOz+OH—HNO3 (13)

DR GEETT NO2 235kEFEEE R, NO2 © NO ~
» PPCPIT X 545 s il & s &5 2 sk~ TR
B Lo TN TE, KYOFHEL X% NOBEDR
ik NO:z /e & % NO Ao Iflickdkd 5 2 kil
BRI BIREEZBRS. Lo T NO:z i
DoAT A EBEEROMEY PPCPiz X% OH 5
CHANEROBETHD EEL RS,

4.5 BEORE

REOREY D, WARERZER (20C) i
B 250°C ¥ CBLIRMWELR T, HARER <5




2w R X B IRBESE S A O (G < B)

281 (43)
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Fig. 8 The effect of pulse rise-time on discharge.
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