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Composition of activated ammonia by DBD or VUV
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Advanced selective non-catalytic reduction system (SNCR) by activated ammonia injection using a vacuum ultra violet (VUV)

or a dielectric barrier discharge (DBD) have been developed for flue gas clean-up from combustors. In this paper, chemical

compositions of the activated ammonia at DBD reactor exit and VUV reactor exit were investigated to elucidate NOx reduction

mechanisms. Molecular ammonia diluted with argon was employed as deNOx agent. An increace of applied voltage in the

DBD reactor caused increases of the decomposition of molecular ammonia. Molecular hydrogen and nitrogen were measured at

the DBD reactor. The same behaviors were observed in the VUV reactor.
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Fig.1 Absorbtion coefficient of NHs.
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Fig.2 Schematic diagrams of experimental apparatus.
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Fig. 3 Configuration of the VUV reactor.
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Table 1 Experimental conditions of gas analaysis for DBD.

Unit 1 2 3 4
NH; conc. ppm 4900 4900 4900 4900
Reactant gas NHj flow rate  L/min 0.80 0.40 0.20 1.20
Residence time s 7.1 14.1 28.2 4.7

F2 VUV H OO H AR E FEBR
Table 2 Experimental conditions of gas analaysis for VUV

Unit 1 2 3 4
NH; conc. ppm 4900 4900 4900 4900

NH; flow rate  L/min 0.31 0.46 0.31 0.46
Reactant gas

Ar flow rate L/min - - 1.19 1.04
Residence time s 73.0 49.2 15.1 15.1
NH; conc. ppm 4900 4900 1013 1503
Total flow gas )
Flow rate L/min 0.31 0.46 1.50 1.50
Unit 5 6 7
NH; conc. ppm 4900 4900 4900
NH; flow rate  L/min 0.62 1.03 1.86

Reactant gas R
Ar flow rate L/min 0.88 0.47 0.84

Redidence time s 15.1 15.1 8.4
NH; conc. ppm 2025 3365 3376

Total flow gas .
Flow rate L/min 1.50 1.50 2.70




3. EE#ER

(3.1) DBD i & VUV BiREE D44 LB

Fig.4 (&, #isEtE 7 A & 2.7 L/min, NHy/Ar i £ 0.3 L/min,
NO #IHAEE 500 ppm, O,#BFE 2.1%, NHy/NO E/LH 1.5 ®
W D WA 3 O 2L % SR ISR L TR Lie, BRI,
DBD JiifsiE, VUV BifiFis, BWIiaETE(Thermal) iz vy CoR
LTHhD,

BAOBLRYTE TIE, 800°C L TR HLRE RG2S BT 5
2%, VUV BifidiE Tl 600°C FREE D DIUHMEE Y, KGR
FEOBINC & b 722> THUERIZHEM L=, —J, DBD Wi
ETTIE, 600°CTY TITHiAHE 11%% R~ L, VUV XY 45+
7o BARIR TR E N & < fe o7z, 650°C LLETiE VUV it
filf7E & DBD BLAsIEITIFIERE DR Z R Lz,

&b, DBDVUV lififit & HiZ, 7T =7 MK
BTORMIZRESHFELTND I RO D,

100""“"'""""'A""
—o—Thermal

80 || —@— VUV ]
< ~ DBD
'S 60 [ F=3.0L/min ]
g NH3/NO =15
L —_
6 40 | 02—2.1% i
b Ar base

20 .

0 !

400 500 600 700 800 900
Reactor temperature [°C]
4 DBD %, VUV %, Thermal 412 & % SRS HEPE D bk

Fig.4 NO removal characteristics by DBD, VUV, and thermal
deNOx as a function of temperature.
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Fig.5 Chemical composition of excited ammonia at the DBD

reactor exit. (a) NH3z decomposition, (b) H, conversion, (c) N,
conversion.
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Fig.6 Chemical composition of excited ammonia at the DBD
reactor exit.
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Fig.7 Hydrogen concentration at the VUV reactor exit.
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