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Abstract : We investigated the effects of the concentration of carbon dioxide on the char-CO, gasification reaction under iso-
thermal conditions of 850 C using the Drayton coal. Potassium carbonate was used to improve the low-temperature gasification
reactivity. The enhancement of carbon dioxide concentration increased the gasification rate of char, while gasification rate
reached a saturated value at the concentration of 70%. The best CO, concentration for gasification is determined to be 70%. We
compared the shrinking core model (SCM), volumetric reaction model (VRM) and modified volumetric reaction model (MVRM) of
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the gas-solid reaction models. The correlation coefficient values, by linear regression, of SCM are higher than that of VRM at
low concentration. While the correlation coefficients values of VRM are higher than that of SCM at high concentration. The cor-
relation coefficient values of MVRM are the highest than other models at all concentration.

Keywords : Low-temperature gasification, CO, gasification, Char gasification, Gasification model
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Table 1. Proximate and ultimate Analysis and higher heating value
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Figure 1. Comparison of Char-CO; reactivity with or without pota-
ssium carbonate.
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Figure 2. Comparison of the carbon conversion and carbon con-

version rate of the specific volume of carbon dioxide with
the reaction time.
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Figure 3. Comparison of conversion change rate as functions of
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Figure 4. Comparison of linearity of each models; (a) shrinking core
model, (b) volumetric reaction model and (¢) modified
volumetric reaction model.

Table 2. Comparison of correlation coefficient of shrinking core
model, volumetric reaction model and modified volume-
tric reaction model

SCM VRM MVRM
10% 0.9973 0.9627 0.9954
30% 0.9890 0.9860 0.9974
50% 0.9986 0.9543 0.9959
70% 0.9369 0.9886 0.9919
90% 0.9733 0.9929 0.9971
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