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Application of Selective Non-catalytic Reduction on a Power Plant Boiler
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ABSTRACT: Selective non-catalytic reduction(SNCR) was
applied to a HG-410/9.8-YW15 boiler on the base of
conventional pulverized-coal reburning process which had
been implemented before. The experimental data showed that
NO, could be 350 mg/m3(standard condition, 6%0,, dry gas)
below under reburning only and 200 mg/m® below under hybrid
reburning/SNCR with NH; slip lower than 7.6 mg/m*.NO,
reduction was much higher when SNCR operated at low load.
When setting ¢(NH3)/@(NO) to 1.0,NO, reached 160 mg/m® at
51% boiler load,and the NHj; slip was only 1.14 mg/m?®.Further
more, SNCR alone could achieved about 38.6% to 73.9% NO,
reduction efficiency on the base of reburning at experimental
loads. The NHj; slip around front wall was larger than that
around back wall at the section of tail flue.The application of
SNCR had almost no impact on unburned carbon, exit gas
temperature and CO emission, but the amount of exit flue gas
would be increased. So, there was a boiler efficiency loss of
about 0.5% under the experimental conditions.

KEY WORDS: selective non-catalytic reduction; reburning;
urea; NO,; NH;
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Fig. 1 Ureadissolving and diluting system
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Fig. 2 Injection system diagram
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Tab.1 Test instruments of NO,O,and NH;
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Fig. 3 Test points and sampling system of NH;
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Fig. 4 NO, emission of different loads after reburning and
hybrid reburning/SNCR carried into execution

T, PRI 3 AN AT T 5 SNCR AR AL D i st
TEOZ RS BN A A AAE . K3 2R
9 P 5 B LA R P o S R A s AR i
42 800 "CAL 3 >SSt 1 3t Ji 5 ) 52 B I ) At
I PRI T S TS 5% o S PP KA I S sl v 5y
5N

P=PR,/ Pgas (@)
Pin = Mgy -+ Vso1 (5)
Pgas = mgas : Vgas (6)

s POATRE U B85 Pin A ORI SN i A

*2 KBLBTREKRESEM

Tab. 2 Injection conditions of experimental loads

TR BRI T R

TR /K=

e JE i e Je E2la

Siloe WOHJe AR g tit(mh) I(mIh) e 1% etimih)  JEjympa ANTR/ANO)
51 H1)E 24 35 0.12 143 2.7 1.55 0.36 1.0
70 2= 26 29 0.18 1.67 2.8 1.85 0.38 0.9
100 3 285 34 0.20 211 2.9 231 0.36 0.9
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Tab. 3 Reductant residence time,flue gas mean velocity
and relative momentum at different loads
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Fig. 5 NO, emission when g(NH;)/@(NO) increasing
at 51% boiler load
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Tab. 4 NH;slip at different loads

i1 /% 51 70 100
SOt/ (mg/m®) 1.14 0.99 5.39
IRV BE
eB 197 ®A 266
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eC 11.23 oD 577

B 6 NHAMEEEAHER(mg/m’)
Fig. 6 NH;distribution among the measuring
section at 100% boiler load(mg/m®)
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Fig. 7 Impact of injection water amount on local gas
temperature and the amount of exit flue gas
x5 ¥RAKE. HREEK CO HMIFR
Tab.5 Unburned carbon, exit flue gas temperature and
CO emission at different loads

4% SNCR 45 KIRESRRE/% HHEIREIC  o(CO)/(mg/im’)

51 f5 2.4 129 13
# 2.4 130 14
& 3.0 145 9
70 #
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i

DL, AESEBrigdT i 2 R RS R

ps;

N

R ZK R e HERR AR () K 285 BT 75 B e, TR
o RS s . & 8 A ik
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Fig. 8 Impact of SNCR on boiler efficiency
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