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Effect of calcination parameters on the reaction performance of pyrite

cinder in chemical looping combustion

LI Yanbing
( Shenhua Guohua ( Beijing) Electric Power Research Institute Co. ,Lid. ,Beijing 100025, China)

Abstract ; Calcination process of oxygen carrier is the premise of its application in chemical looping combustion system,which is critical for
the influence of its reaction characteristics. Pyrite cinder was applied as the candidate’of oxygen carrier, the comprehensive influence of
critical calcination process parameters ( calcination heating rate , calcination temperature and calcination duration time) on the reaction per-
formance of pyrite cinder was investigated , orthogonal experimental design'wasiused for the optimization of calcination process parameters.
The study shows significant difference in the effect of three calcinationiparameters on the reaction performance of pyrite cinder oyxgen car-
rier,in which the calcination temperature shows the greatest impact, the pyrite cinder with the best performance is obtained at calcination
heating rate of 15 °C/min, calcination temperature of 1 050 °C and calcination duration time of 60 min, therefore it is more suitable for
high—purity CO, capture in chemical looping combustion:
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Table 1 Chemical analysis of pyrite cinder

4y Fe,0, CaSO, Si0, ALO; MgO0 MnO K,O Hfh

HFHE/% 65.50 14.28 11.50 4.21 3.40 0.72 0.32 0.54
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Table 2 Scheme of orthogonal experimental design

FEMD BRI RE/(C - minT') BRBEIRIE/C JBBERT AL/ min

PY-1 5 950 60
PY-2 5 1 050 120
PY-3 5 1 150 180
PY-4 10 950 120
PY-5 10 1 050 180
PY-6 10 1 150 60
PY-7 15 950 180
PY-8 15 1050 60
PY-9 15 1150 120
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Fig. 1 Schematic diagram of fixed—bed reaction system
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Fig. 2 Effect of calcination parameters on the real-time concentrations of outlet gases
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Fig. 3 Effect of calcination parameters on the accumulated

concentrations of outlet gases
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Table 3 Scheme and results of orthogonal experiments
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(°C - min") BE/°C [A]/min WE/ %
PY-1 5 950 60 98. 04
PY-2 5 1 050 120 96. 69
PY-3 5 1150 180 83.23
PY-4 10 950 120 96. 19
PY-5 10 1050 180 98. 04
PY-6 10 1150 60 83.67
PY-7 15 950 180 96. 30
PY-8 15 1 050 60 99. 09
PY-9 15 1150 120 87.00
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