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DeNOx mechanisms of ammonia injection activated by DBD plasma
Shinji KAMBARA, Akihiro TAKEYAMA®*, (Gifu University)

To broaden and lower the temperature window of the selective non catalytic reduction (SNCR) of nitric oxide
(NO), the use of activated ammonia as the reduction agent was examined. An intermittent dielectric barrier
discharge (DBD) was employed to generate activated ammonia from molecular ammonia. Chemical
composition was clear by gas analysis at exit of the DBD reactor, it found that the main species of the activate
ammonia were H, and N,. The effects ammonia radicals on NO removal were examined by changing pipe
length of ammonia transportation. By experiments and chemical kinetics simulation, it was clear that H, was
strongly contributed to enlargement of temperature window of DeNOx.
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Fig.1 Schematic diagrams of experimental apparatus.
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Tablel. Experimental conditions.

Unit Ex.1 Ex.2 Ex3
Baseline H, addition Pipe length

Repetition rate kHz 10 - 10
Applied valtage KV 0-15 - 3.15
NO conc. - ppm 500 500 500
O, conc. % 2.1 8.3 2.1
NH,/NO - 1.0,15 o 1.5 - 20
Flow rate L/min 3.0 3.0 3.0
Pipe length m 0 - - 0-22
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Fig. 2 Waveform of the applied voltage.
(Fy=3 L/min, ¥, = 10KV, Rg= 10 kHz, Ty = 10 pis)
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Fig.3 NO removal performances in DBD deNO, and thermal
deNO,.
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Fig. 5 Chemical composition of excited ammonia at the DBD
reactor exit.

Lyon »®}Z, Thermal BifizH\\T H, # WM+ 5 &
Temperature Window 7549 150°CAKIRiZ > 7 M5 2 & 2RL
feo ZHLE D, DBD BAHIEIZRIT B Temperature Window D&
BRA~OIERIE, H, A8 BELTWdEEL2 NS,

(3.3) FMEICRIFT H D8 ‘ :

NH,; 8E CAERT 2 RENERIIFIC H, THE 2 L NH5
m&ipolc, £ T, Figs TELNIAFINIEE D NHy/H,/Ar
FAER DA A &, EHEREASRICHRA LYWE T V=T Bk
& DBTHRE R Ll U7z (Bx.2) , fE 3R % Fig.6 (TR, NHy/Hy/Ar
EHFERADRERIL, S LEEMEEDEIC T ry L THD,
Z 2T O, BEE 83%, NHy/NO E/M 15 & L,

BOSREE 750°CIZBWTHIHE T & =7, NHyH/Ar B
FAL BIT3.5kV THRSEITRA L 20, ZORENEEDR
IHVBERERMET Uiz, 650CTH 10kV fHE% E—2ic
AR T A EASSE 7 =7, NHyHy/Ar BESHEA &
Lo EBIZRBNE, $7ebb, H, A3iRY Temperature window
DIEIBAI~DIERDOEFREE b0 & R, BRE0R et B
HELTWAZEBHELNE T,

‘100_.......,...,...,...,...,...',..._
[ NHz/NO=1.5 --8-~Plasma-750C | |

8o [ 02=8.3% ) —e&— H2-750C
= L - =&=-Plasma-650C | ]
&, - —&— H2-650C 1
g 60 .
[=} L J
£ i
9 4
3 40 ]
4 . ]
20 N

0 S;’* ] " ] ] L 1

0 2 4 6 8 10 12 14 16
Applied voltage [kV]
or
NHa/Ho/Ar mixture gas at Ve

6 DBD & NHa/Hao/Av & O Jiag Lz
Fig.6 Comparison of DeNOx performances between DBD. and
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Fig. 7. Effect of the pipe length for transportation of activated

ammonia on NO removal.
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