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Abstract: SCR and SNCR technology are commonly used to reduce NO_ emission of aluminum hydroxide gaseous suspension calciners
(GSC). However,due to the problems of contamination on catalyst and ammonia slip, it is urgent to develop a new scheme to reduce NO,
emission. Fuel gas recirculation and air staged combustion are potential approaches to reduce NO_ emissions of aluminum hydroxide GSC.
However, the effects of fuel gas recirculation and air staging on operating parameters of GSC are still unclear. In the present study,taking a
3 000 t/d aluminum hydroxide GSC as the research object, the effects of the flue gas recirculation and air staging on the GSC operating pa-
rameters were investigated. It is found that when the flue gas recirculation rate is 20% , the total excess air ratio of the system is reduced to

about 1.1, which can maintain a large primary air volume , ensure the suspension roasting state ,and make the lower part of the main roasting
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furnace (P04 ) achieve a reductive atmosphere ,thus inhibiting the formation of NO_. The changes in the separation efficiency of each cy-

clone in GSC caused by the flue gas recirculation and air staging ware negligible when the flue gas recirculation ratio are below 20% and

the over fire air ratio of the air staged combustion are below 25%. The flue gas recirculation and air staged combustion result in a decrease

of the calcination temperature if the fuel distribution is not well adjusted, which may have adverse effects on the quality of alumina prod-

ucts. However, by optimizing fuel distribution of the GSC calciner, the influence of flue gas recirculation and air staging on operating pa-

rameters can be largely reduced. When the flue gas recirculation ratio reaches 20% and the over fire air ratio reaches 25% ,the lower part

of the main furnace of the GSC calciner can achieve a reductive atmosphere while the aluminum hydroxide calcination temperature and

overall thermal efficiency are still ensured,which provides the necessary condition for the low—NO_ combustion design of the GSC process.
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Table 3 Temperature changes of system components without fuel adjustment C
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Table 4 Setting of calculation parameters for each working condition under adjusted fuel distribution conditions
— ST SRR/ BRREAT 1/ BOREA LT 2/ SREL Po4 TFIBE A PO4IRE/  POLIRE/
; KR/ % % (Nm® - s7!) (Nm? - s71) (Nm® - s71) AR C C
0 0 0 1.37 19.38 20.76 1.40 1103 160
3 5 0 1.34 19.40 20.74 1.34 1103 160
4 10 0 1.29 19.43 20.73 1.28 1103 160
5 15 0 1.24 19.47 20.71 1.21 1103 160
6 20 0 1.18 19.51 20.70 1.13 1103 160
7 20 15 1.07 19.64 20.72 0.96 1103 160
8 20 20 0.47 20.35 20.82 0.90 1103 160
9 20 25 0.40 20.53 20.93 0.84 1103 160
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Influence of FGR on excess air coefficient( case 0,3-6)
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