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based on Ammonium Bicarbonate
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Abstract; In order to investigate the effects of reaction temperature, ammonia-nitrogen molar ratio
(NSR), volume fraction of oxygen and residence time on the denitration efficiency of selective non-cata-
Iytic reduction (SNCR) and the SNCR denitration synergistic characteristics with ethanol, sodium car-
bonate and ferric chloride as additives at low temperature, the denitration reaction mechanism was deeply
analyzed ,and the SNCR denitration experiment with ammonium bicarbonate as the reducing agent and the
denitration synergistic test of each additive at low temperature in atubular reaction furnace were carried
out. The experimental results show that when the molar ratio of ammonia nitrogen is 1.7 and the volume
fraction of oxygen is 4% , the denitration efficiency of SNCR method with ammonium bicarbonate as re-
ductant will be higher than 60% at 830 °C to 1 000 “C. When the volume fraction of oxygen is 0, the de-
nitration efficiency will be always lower than 15% at different temperatures. When the volume fraction of

oxygen is 2% to 6% , the denitration efficiency will increase with the increase of volume fraction of oxy-
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gen at 650 °C to 1 000 C. The reaction rate of SNCR will increase with the increase of temperature, and

the residence time required for the reaction to reach equilibrium will be shorter. The addition of 200 wl/L

ethanol in simulated flue gas can enhance the denitration efficiency by nearly 30% on average at 650 C

to 800 °C, and the denitration efficiency reaches 33.4% at 650 °C. The addition of a small amount of so-

dium carbonate, such as 25 pl/L, or 100 pl/L ferric chloride can increase the denitration efficiency by

more than 25% on average at 700 °C to 800 “C. All three additives can improve the denitration efficiency

of SNCR method at low temperature by increasing the generation of NH, radicals.

Key words: selective non-catalytic reduction( SNCR) ,ammonium bicarbonate , impact factors , additives ,

low-temperature denitration
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Fig. 1 Schematic diagram of the experimental apparatus

1.2 NO, B EITHE

SR FHAR 70 M S 5 e g B I AT 7Y NO . A
BUME(LA10 7 R ) A T R AT 3 RSt
TR IEANR 2, NO, AR M BT 1 6% A AR
SPECR T

NO,, BRI AT
@ -9,

Mo, = x 100% (1)

itqj: T]N()X _Noxﬂﬁlﬁ&ﬁ%; ®; %D @, —fi@ﬁﬁﬁ E/‘J
NO, TR, pl/ L

2 SNCR RfEEMEEZIMEE

KRR E
TERI IR NO (AT $k 400 wl/L, O, (R FR 3 %E
R 4% 1) AT B EER R RN AN TR] NSR (A
SHA Y NH,HCO, 5871R NO, (RT3 E 0 EE IR 1L )
X NO, BEBRACR I FZ N . Q& 2 fros , 7 4 # NSR
FAFT  BUR ORI S 0 il B AR 5 58 B AR
R % . fE NSR S 1.7 iF, 800 °C LA 4 Al ik
FALT 35% , SRR K T 60% 19 S I i
174 830 ~1 000 °C, % 98~ 170 °C , e B il

2.1

TR R 950 °C, % R A5 2 )t A A AR 81, 5%
Bfizs NSR B4 2 2.3 f1 2.8, AR A R 55 &
197 #1215 C , MR YR % 900 C

100
90
80
70
60
50
40
30
20
10

NO BB %

1 1 1 1 1 1 1

650 700 750 800 850 900 950 100010501100
IR/ C

2 REXT NO, it BR 202 B 7200

Fig. 2 Effect of temperature on NO, removal efficiency
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