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Influence of gasification coal blending on ash fusion characteristics
LI Haipeng' ,LIU Quanrun',ZHANG Jingjie' LI Fenghai®;MA Xiuwei'
(1. School of Chemistry and Chemical Engineering , He’ nan Polytechnic University, Jiaozuo 454000, China;
2. Department of Chemistry and Chemical Engineering , Heze Univefsity, Heze 274000, China)

Abstract:In order to reduce the influence of coal ash on entrained flow gasification, and improve the efficiency of gasification, coal sam-
ples with different ash fusion temperatures ( AFTs) were blended with différent.ratios. The chemical composition and content of coal ash
were analyzed by X-ray Fluorescence Spectrometer ( XRF). Mineral evolution in fusing process were investigated with the X-ray Diffrac-
tion (XRD). The results show that coal blending has different effects on their AFTs. The Shenmu coal can decrease the AFTs of Fang-
zheng coal and Changzhi coal significantly, while it isn’ t obvious.for Sunjiahao coal. This difference mainly results from the lower ratio of
Si/ Al ratio of Sunjiahao coal. The coal AFTs is direct proportional with the Si ratio, and is inverse with the basic to alkali and acid ratio
and the Si/Al ratio. Besides, it is also indicated that the AFTs of coal is not only related to the chemical composition,but also to mineral
interactions at low temperatures.
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Table 1 Proximate analysis and ash fusion temperature of coal samples

e Tl 53t/ % DRI RRFE I B/ °C.

e M, Ay Vs FC DT ST HT FT
Mgy 2.44 8.78 35.21 53.57 1115 1 140 1170 1 267
My, 3.88 12.30 29.89 53.93 1450 >1 500 >1 500 >1 500
Mgin 4.73 13.46 26.05 55.76 >1 500 >1 500 >1 500 >1 500
M, 0.46 9.67 21.03 68.79 1 500 >1 500 >1 500 >1 500
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Table 2 Ash composition of coal samples
B A7 T B 5 B %
s R H REGLE BEL
Si0,  ALO,  Fe,0, Ca0 MgO0 S0, K,0 Na,0 TiO, P,0s
Mgy, 34.06 14.32 16.95 27.62 1.88 0.97 3.08 0.22 0.62 0.28 1.02 2.38 42.31
M, 45.34 34.90 9.34 6.34 0.98 1.24 0.32 0.41 1.10 0.07 0.21 1.30 73.13
Mgy 46.33 38.32 6.72 4.38 1.09 1.24 0.23 0.66 1.01 0.02 0.15 1.21 79.17
M, 48.32 33.20 8.23 4.78 1.59 2.37 0.24 0.31 0.95 0.04 0.13 1.46 83.11
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Fig. 1 Ash fusion temperature for blending coal in reducing atmosphere
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Table 3 Comparison of alkali and acid ratio, Si/Al ratio, Si ratio in mixed coal samples with different ratios

T H AR

ARG DI /%

0 10 20 30 40 50
Mgy 5 Mgy IR 0.15 0.20 0.26 0.32 0.39 0.47

BR L Mgy 5 M, BT 0.13 0.24 0.29 0.35 0.42 0.49
Mgy 5 M, iR ED 0.21 0.26 0.32 0.38 0.44 0.52

My 55 My iRED 1.21 1.26 1.31 1.37 1.44 1.53

REFRIL Mgy 5 M, I 1.46 1.50 1.55 1.60 1.66 1.73
Mgy 5 M, TR B 1.30 1.35 1.40 1.46 1.53 1.61
Mgy 5 Mg IR AC 79.17 74.29 69.73 65.49 61.53 57.82
TEH Moy 5 M, 1RED 83.11 72.50 68.44 64.58 60.92 57.44
Mgy 55 M, IR 73.13 69.24 65.56 62.12 58.83 55.71
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Fig. 2 Ash fusion temperature for blending coal in

reducing atmosphere
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Table 4 Comparison of alkali and acid ratio, Si/Al ratio, Si ratio in mixeding coal samples with different ratios

NFIZHE I E A/ %

i TR 0 (0 20 30 40 50
BRI Mgy 5 Mgy TREL 1.02 0.88 0.75 0.65 0.55 0.47
SR L Mgy 5 Mgy IREC 2.38 2.11 1.91 1.75 1.63 1.53

L Mgy 5 Mgy 1RRL 4231 45.06 47.98 51.06 54.34 57.82
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Fig. 3 XRD patterns of mixed coal ash at different temperatures
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Table 5 Normalized content for Mg, .M and blending of them for mass ration 7 : 3 of coal ashes

. IR A T B 53 KR %6 TR bR 2 B85 R 5 4 %

R Si0, Al 0, Ca0 Si0, Al 04 Ca0
Mgy 34.06 14.32 27.62 44.82 18.84 36.34
Mgy 46.33 38.32 4.38 52.04 43.04 4.92

IRAHIK 34.74 21.52 20.65 45.17 27.98 26.85

CaO ALO
Ca;ALOs CapAlOs; CaALO, =3

B 4 Ca0-Si0,-Al,0, = A A
Fig.4 Ca0-Si0,-Al,0, temary equilibrium phase diagram
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