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Experimental study on denitration reaction of injecting

mixed reductant in circulating fluidized bed
LIN Chen,ZHANG Yao,YU Juan,FENG Fan,ZHANG Zhongxiao
(School of Mechanical Engineering , Shanghai Jiao Tong University , Shanghai 200240 , China)
Abstract: With the increasingly severe situation of air pollution, the relevant environmental protection standards for controlling NO, emis-
sions have become increasingly strict. Selective non—catalytic reduction(SNCR)) can effectively reduce NO, emissions,but the denitration
efficiency in fluidized bed is limited due to the narrow reaction temperature window. Previous studies have proved that when H, , hydrocar-
bon and CO are used as additives, the reaction temperature window of SNCR can be can widened and the denitration reaction at low tem-
perature can be carried out. However,in the thermal test system of circulating fluidized bed,few studies have been carried out to analyze
the effect of coexisting H, , hydrocarbon and CO on SNCR by using industrial by—products such as coal gasification syngas as additives. In
order to study the influence of the mixture reducing agent composed of syngas and ammonia on the denitrification reaction, the denitrifica-
tion effects of ammonia water and the mixed reductant composed of syngas and ammonia water were compared in a combustion experimental

system of circulating fluidized bed. At the same time, the factors such as reaction temperature , molar ratio of ammonia to NO,(NSR) , addi-
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tive concentration and injection location were considered. The experimental results show that at low temperature of 840 °C ,the SNCR reac-

tion using ammonia reducing agent not only fails,but also the NO, emission increases. The denitrification efficiency in the low temperature

zone can be greatly improved by mixing reductants,and the addition of syngas can promote the SNCR reaction to be carried out at a lower

temperature. At 840 °C ,the denitration efficiency increases from 0 to 44%—62%. When the NSR is relatively low,such as NSR=0.5 or

1.0,and the syngas is 120x107°, the different syngas injection positions have little impact on NO, emissions. However, when ammonia is in

excess (NSR>1.0) ,the syngas is injected into the flue gas pipe with a low temperature in front of the separator to enhance ammonia selec-

tivity and further reduce NO, emissions. When NSR = 1.5, NO_ emissions reaches a minimum of 101 - 110 mg/m’, which is about

60 mg/m’ lower than injection at the outlet of the furnace. The way of injecting ammonia water and syngas to independently mix in the fur-

nace has a better denitration effect than the way of injecting premixed ammonia and syngas. NO, emissions are about 60 mg/m® lower than

that of premixed injection. Syngas additive and ammonia have a strong synergistic and promoting effect on each other. Synthesis gas can im-

prove the selectivity of ammonia reducing agent.

Key words : circulating fluidized bed ; denitration ; mixed reducing agent; ammonia; reaction temperature ; molar ratio of ammonia to NO,
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Fig.1 Schematic diagram of circulating fluidized
bed experimental system
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