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Abstract: In order to investigate devolatilization characteristics for ashless coal with relatively low ash content and
high heating value, an experiment was performed in different bed configurations of TGA and DTF(Drop Tube
Furnace) at atmospheric pressure condition. The heating rate was 10C/min up to 950C in TGA, while the
temperatures of DTF varied from 500 to 1300°C in step of 200C. A weight loss and particle temperature were
obtained to determine devolatilization kinetics. The kinetic parameters including an activation energy and
pre-exponential factor for ashless coal were obtained using Coats-Redfern method in TGA and single step method in
DTF. Furthermore, the devolatilization kinetics of the ashless coal were compared with the results of different kinds
of conventional coal such as sub-bituminous and bituminous. The results show that the activation energy of
devolatilazation for ashless coal is lower than those of others in fixed and entrained conditions.
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Table 1 Proximate analysis of coals

Proximate analysis(wt %, dry)
Volatile Fixed
Coals Ash
matter carbon
Wira 42.38 43.69 13.48
Yakutugol 18.99 67.25 13.76
Ashless 37.49 61.33 1.18

Table 2 Experimental conditions in the DTF

Experimental conditions Devolatilization
Coals Wira, Yakutugol, Ashless
. 500, 700, 900,
Temperature( C)
1100, 1300
Coal feeding rate(g/min) 0.045

Reaction gas(lpm) 4(N,)

Carrier gas(lpm) I(N,)
Pressure(atm) atmosphere
Environment N,
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Table 3 Kinetic parameters obtained from fixed and entrained conditions

Fixed condition
Entrained condition
Coals Low temperature High temperature
T .. K
A(1/s) E(kcal/mol) A(1/s) E(kcal/mol) A(1/s) E(kcal/mol)
Wira 737 0.010 13.11 1.2E-05 3.15 3074.63 14.36
Yakutugol 814 0.017 15.67 2.87E-05 5.31 6225.44 18.16
Ashless 699 0.006 11.63 1.52E-05 3.10 155.22 9.72
44 #(light component)S o] X3gtalal 7] o 2
E_o]q_'(g) = Wira
R e Yakutugol
Table 3> 93} A GoAe] HA7] ot . AL, s+ Ashless
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