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Table 1 Proximate and ultimate analysis of coals
Coal Proximate analysis (%, o, dried basis) Ultimate analysis (%, @, dried basis)
Water" Volatile Ash Fixed carbon C H N S (@)
Datong bituminous coal (DT) 4.7 29.4 13.8 56.8 73.0 3.7 1.2 0.6 8.4
Yangquan anthracite (YQ) 1.1 8.2 25.8 66.0 66.7 2.4 1.1 1.8 3.2

Note: 1) Air dried basis.
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Fig.1 Schematic diagram of the spouted bed reactor

for fast pyrolysis of coal™
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Table 2 Proximate and ultimate analysis of chars from coal topping process of Datong bituminous coal
Char Proximate analysis (%, @, dried basis) Ultimate analysis (%, o, dried basis)
Water Volatile Ash Fixed carbon C H N S+O

pTC1" 1.3 14.6 17.7 66.4 67.9 3.1 0.74 10.56

DTC2? 0.8 11.7 19.0 68.5 68.5 2.6 0.72 9.18

DTC3Y 1.1 9.8 17.6 71.5 72.5 23 0.77 6.83

DTC4" 1.0 7.4 18.9 72.7 71.90 1.6 1.05 6.55

Note: 1) Pyrolysis temperature 550 ‘C; 2) Pyrolysis temperature 650 “C; 3) Pyrolysis temperature 750 C;
4) Pyrolysis temperature 850 C.
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Fig.4 The TG and DTG results of different coal samples
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Table 3 The apparent kinetic parameters of different coal samples
Heating rate ('C/min)
Coal 2 10 20

n E. (J/mol) n E. (J/mol) n E. (J/mol)
DT 0.57 18414.61 0.57 1696422 0.58 16597.8
DTCl 0.52 19956.41 0.56 17416.83 0.63 18113.27
DTC2 059  22120.14 0.64 2169128  0.62  20431.31
DTC3  0.59  23861.56 0.61 2514499  0.67 212374
DTC4 0.83 27663.28 0.91 27051.88  0.79  23855.55
YQ 1.08 50609.52 1.21 48419.99 1.18  46091.00
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Combustion Characteristics of Char from Coal Topping Process
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Abstract: Different chars have been prepared from Datong coal with the spouted bed reactor at four pyrolysis temperatures, 550, 650,
750 and 850 °C. The influence of pyrolysis temperature on the combustion characteristics of different chars is studied using a
thermo-gravimetric device. A new dimensionless combustion index Z has been proposed to describe the combustion behavior of coal and
char. The higher the Z value, the better the combustion behavior. Under the condition of 2 ‘C/min heating rate for example, the Z value of
Datong raw coal is 0.41, that of Yangquan anthracite 0.12, and Z values of chars at four pyrolysis temperatures, 550, 650, 750 and 850 C,
respectively are 0.39, 0.35, 0.31, 0.21. The combustion reactivity of different chars is lower than that of Datong raw coal, but higher than
that of Yangquan anthracite. For different chars, with the increasing of pyrolysis temperature the Z decreases, the combustion behavior
becomes worse, which agrees with the variation of ignition temperature and apparent combustion activation energy.

Key words: char; ignition temperature; combustion index; kinetic parameter



