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Influence of particle sizes of bed material and fuel on denitration

reaction in circulating fluidized bed
ZHANG Yao,YU Juan,LIN Chen,FENG Fan,ZHANG Zhongxiao
(School of Mechanical Engineering ,Shanghai Jiao Tong University ,Shanghai 200240, China)
Abstract: With the vigorous development of the energy power industry, the situation of air pollution becomes increasingly severe,and the
relevant environmental protection standards for NO, emission control become increasingly strict. Selective non — catalytic reduction
technology (SNCR)) can effectively reduce NO, emission,but the production of NO, needs to be reduced from the source in order to further
reduce NO, emission in circulating fluidized bed.Therefore,the influence law of bed material and fuel particle size on denitration reaction
has great research value.The effects of reaction temperature ,molar ratio of ammonia to NO_, particle size ratio of bed material and average
particle size of pulverized coal on NO, emission were investigated by using the circulating fluidized bed thermal experiment system.The re-
sults show that the temperature range of NO, reduction with ammonia reducing agent is 860-950 °C.The denitration efficiency of ammonia
increases first and then decreases with the increase of NSR at different reaction temperatures. Increasing the proportion of fine particle
bed material can effectively reduce the production of NO_ ,improve the denitration efficiency, and reduce the SNCR active reaction tempera-
ture. Among them , the denitrification efficiency of the bed material with the largest proportion of fine particles increases with the increase of

NSR.When NSR=2.0, the denitrification efficiency reaches the highest 42% ,and the NO, emission decreases to 215 mg/m’.By appropri-
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ately reducing the average particle size of pulverized coal ,the production of NO, can be reduced and the SNCR reaction can be carried out
at a lower temperature. At each temperature ,the NO, generated by pulverized coal with an average particle size of 330 wm decreases by 10—
30 mg/m’ compared with that of pulverized coal with an average particle size of 425 wm.At high temperature ,the denitration efficiency of
ammonia reducing agent increases obviously with the increase of fuel particle size.At lower temperature , the denitration efficiency of ammo-
nia may decrease with the increase of fuel particle size.At 910 °C ,the denitration efficiency of pulverized coal with an average particle size
of 600 pm is significantly 20%-30% higher than that of pulverized coal with an average particle size of 425 pm under different NSR. At
860 °C ,the denitration efficiency of pulverized coal with an average particle size of 425 pm is significantly lower than that of pulver-
ized coal with an average particle size of 330 wm.The main reason for this phenomenon is that the reduction reaction of ammonia is related
to the initial concentration of NO, and the reaction temperature. Ammonia has different reaction selectivity at different initial concentration
and temperature. After determining the fuel particle size,the appropriate process operating parameters should be matched to meet the NO,
emission requirements.
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Fig.1 Schematic diagram of circulating fluidized

bed experimental system
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Table 1 Size distribution of bed material particles

WURDRLAR BRI BRI B SPEpRE

?ﬁ%’ A/ wm /g hi /% 12/ um
300~ 600 30 33
15 425~850 30 33 840
850~2 000 30 33
300~ 600 35 39
25 425~850 40 44 700
850~2 000 15 17
300~ 600 40 44
35 425~850 45 50 590
850~2 000 5 6
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Table 2 Proximate and ultimate analysis of implemented coal

Tk ST/ % TR % Quetrar”
M, A, V., Fc, Cor H,, 0, N, S (MJ - kg™)
7.0 213 5.0 66.7 66.1 22 2.0 1.0 0.4 22.9
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Fig.2 Calibration of furnace’s temperature in axial direction
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Fig.3 Effect of reaction temperature and NSR on NO, emissions
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Fig.4 Effect of bed material ratio on NO_ emission
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