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Abstract: High-efficiency combustion of residual carbon from gasification (RCG) is key to its cascade utilization. Co-
combusting it with coal is a promising method to lower the fire point and dent the difficulty in burn-out.Studying the co-
combustion characteristics of RCG and three low-rank coals (YN lignite, HM long flame coal and SH non-caking coal) by
thermogravimetric analysis, their featured parameters and interactions were obtained. Taking multiple scanning method,
the co-combustion kinetics parameters of RCG and low-rank coals were analyzed. The results showed that the peak
temperatures difference (DT)of co-combusted RCG and coals was narrowed down , compared with that of an individual fuel.
And DT decreased with the mounting of RCG when it was co-combusted with SH coal and YN coal, which indicated
apparent interactions between RCG and coals during co-combustion. The release and combustion of volatile matters could
promote the combustion of RCG.The rich calcium and iron in Hami coal had a certain catalytic effect on the combustion of
RCG. According to kinetics analysis, the apparent activation energy of the blended sample is lower compared to that of
RCG, which implied the overall combustion performance could be improved by co-combustion of RCG and coals.
Keywords: residual carbon from gasification; low-rank coals; co-combustion; combustion characteristics; combustion

kinetics ; coal gasification ; thermogravimetric analysis
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Tab.1 Proximate and ultimate analyses of four samples %

Tolk A #r TLRIIHT

R R
w (Mml) w (Ad) w (Vatl) w (Cdm‘) w (Hdaf) w (Oddt)d) w (N‘m) W(S‘.d)

RCG 275 29.74 725 96.07 0.84 0.47 0.86 1.21
YN 1571 19.28 3346 7193 4.72 20.75 1.75 0.66
HM 924 448 4279 73.13 5.09 20.50 1.04 0.22
SH 533 831 2825 80.03 4.68 13.77 099 049
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Tab.2 Composition of the ash of four coal samples %
B RCG YN HM SH
w(Si0,) 22.86 46.01 25.36 47.94
w(ALO,) 9.87 21.54 15.13 20.15
w(Fe,0,) 12.82 7.57 8.85 7.28
w(Ca0) 38.88 10.71 34.01 9.07
w(MgO) 1.75 2.05 1.55 1.43
w(S0;) 10.01 5.94 8.90 6.90
w (Ti0,) 0.44 1.51 0.61 1.66
w(K,0) 0.27 2.20 0.18 1.32
w(Na,0) 1.11 0.30 3.16 2.07
w(P,05) 0.05 0.26 0.01 0.20
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