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Abstract — The experiment was designed to compare pyrolysis kinetics of two different classes of imported coal. The
pyrolysis behaviors of the coals were first observed with thermogravimetric analyzer(TGA). The kinetic analysis was
further done based on a new distributed activation energy model(New DAEM). During the analysis, weight loss curves
measured at three different heating rates were used to obtain the activation energy distribution function curve AE) of a
given coal sample where a mean activation energy is determined by its peak. The results show a significant difference in
the mean activation energy between two coals for the pyrolytic reaction. The prediction of a chemical percolation devol-
atilization(CPD) model where the kinetics obtained from the New DAEM method were incorporated is in much closer
agreement with an experimental data of TGA particularly for the bituminous coal.
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Table 1. Coal independent Kinetic rate coefficients typically used in
the CPD model[23]

Parameter Value

Description

E, 231.9[kJ/mol] Bridge scission activation energy
k, 5 2.6x101[1/s] Bridge scission frequency factor
G, 7.5[kJ/mol] Standard deviation for distributed E,,
E, 288.8[kJ/mol] Gas release activation energy
K, ¢ 3x101[1/s] Gas release frequency factor
O, 33.9[kJ/mol] Standard deviation for distributed E,
p 0.9 Composite rate Constant(=k s/k.)
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Table 2. Coal properties
Proximate (wt.%) Ultimate (wt.%)
Moi. VM FC Ash C H S N (¢]
RotoM 49 475 395 79 684 51 005 08 172
Felix 26 191 625 158 659 42 20 12 03
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Fig. 1. The experimental data of weight loss curve in the TGA for

two coals.
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Table 3. The rate constants taken from DAEM, which are to be implemented
in the next CPD calculation

Coal E(KJ/mol) k,(1/s) f(E)(mol/KJ)  o(KJ/mol)
Roto M 147.86 9.9E8 0.01 39.6
Felix 209.93 6.1E11 0.013 29.6
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Fig. 5. Comparison of an experimental weight loss curve with pre-
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