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Abstract — In this study, mixed catalytic char gasification of Indonesia low-rank coal Kideco was investigated under
nitrogen atmosphere and isothermal conditions at a fixed reactor. The effects of the temperature were investigated at var-
ious temperature (700, 750, 800, 850 °C). The effects of blend ratio of catalysts (K,CO;, Ni) were investigated with dif-
ferent blend ratios (1:9, 3:7, 5:5, 7:3 and 9:1). The sample was prepared by mixing with K,COj; physically and by ion-
exchange method with Ni. The data from thermogravimetric analyzer and gas chromatography were applied to four gas-
solid reaction kinetic models including shrinking core model, volumetric reaction model, random pore model and mod-

ified volumetric reaction model.
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Fig. 1. Schematic diagram of TGA experiment.
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Fig. 2. Schematic diagram of GC experiment.
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Table 1. Proximate and ultimate analysis and higher heating value of Kideco coal

Proximate analysis (wt%), as received Ultimate analysis (wt%), moisture ash free coal HHYV maf (kl/kg)
Fixed carbon Volatile matter Water Ash Carbon Hydrogen Oxygen Nitrogen Sulfur 6.561
50.6 38.6 5.8 5.0 75.6 5.0 12.2 0.8 0.4 ’
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Fig. 3. Effect of catalysts on mixed catalytic gasification. (a) Carbon conversion (X) vs time at 700 °C with CO,, (b) Carbon conversion (X) vs
time at 850 °C with CO,, (c) Carbon conversion (X) vs time at 700 °C with steam, (d) Carbon conversion (X) vs time at 850 °C with

steam.
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Fig. 4. Effect of blend ratio on mixed catalytic gasification at 850 °C. (a) Carbon conversion (X) vs time with CO,, (b) dX/dt vs time with CO,,
(c) Carbon conversion (X) vs time with steam, (d) dX/dt vs time with steam.
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Fig. 5. Effect of temperatures on mixed catalytic gasification at 700~850 °C. (a) Raw coal carbon conversion (X) vs time, (b) Coal + K,CO;
carbon conversion (X) vs time, (¢) Coal + Ni carbon conversion (X) vs time, (d) Coal + K,CO3/Ni Carbon conversion (X) vs time.
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Mixed 0.9980 0.9772 0.9980 0.9988 0.9991 0.9727 0.9972 0.9992 0.9559 0.9975 0.9965 0.9721 0.9904 0.9735 0.9039 0.9944
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conversion (X) vs time.
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