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Abstract — The objective of this research is to predict the TG curve of blends of bituminous coal and sub-bituminous
coal during devolatilization. TSL (Thermal Shock Large) TGA was used for Experiments, and Coats-redfern method
was used for reaction order calculation. Based on reaction order, sum method was verified to be suitable for a single
coal, then, prediction and comparison of TG curve of coal blends was conducted using both of WSM (Weight Sum
Method) and MWSM (Modified Weight Sum Method), where the latter was developed in this research. The presented
experiment results and WSM & MWSM were showed to be reasonable using linear least square method. MWSM per-
formed more accurately than WSM for the case that TG curve had different slopes and the case that sharp weight loss
happened due to release of volatile matter. The results showed that it’s possible to predict the thermal behavior of coal
blends during devolatilization based on the thermal behavior of single coals
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Fig. 1. Comparison of unburned carbon fractions obtained from experi-

mental and numerical results at different SBRs [3].
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Coal Proximate (wt.%) Ultimate (wt.%)

Moi. VM FC Ash C H (6] N S Ash
MAC 1.7 15.2 62.4 20.7 70.6 3.62 4.05 1.51 0.23 17.2
KPU 13.2 40.8 40.0 6.0 69.3 5.09 18.02 0.8 0.06 6.74
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Table 2. Devoaltilization Kinetic results of MACARTH UR and KPU

Coal T (°C) E (kJ/mol) A (1/min)

MAC 500~800 99.91 5.1x10%
MAC Zone A 500~600 182.19 42x10'°
MAC Zone B 600~800 4581 9.5x10

KPU 300~900 32.01 154
KPU Zone A 300~600 51.32 6.3x107
KPU Zone B 600~900 17.05 5.77
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Table 3. Minimizing the sum of the squares function (F) of linear least
squares method that calculated by Coats-Redfern, WSM and

MWSM model
Coal Coats-Redfern C(;aot;RAeifzzr:leS;l;q
MAC 10 0.080557 0.030738
KPU 10 0.147907 0.023191
Blending WSM MWSM
MAC 7KPU 3 0.004027 0.001661
MAC 5KPU 5 0.001692 0.001639
MAC 3 KPU 7 0.004199 0.001532
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