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Abstract — In this study, we investigated the effects of the temperature on the coal/biomass char-CO, gasification reac-
tion under isothermal conditions of 700~900 °C using the lignite(Indonesia Eco coal) with biomass (korea cypress). Ni
catalysts were impregnated on the coal by the ion-exchange method. Four kinetic models which are shrinking core
model (SCM), volumetric reaction model (VRM), random pore model (RPM) and modified volumetric reaction model
(MVRM) for gas-solid reaction were applied to the experimental data against the measured kinetic data. The Activation
energy of Ni-coal/biomass, non-catalyst coal/biomass Char-CO, gasification was calculated from the Arrhenius equation.
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Fig. 1. Schematic diagram of experimental equipment.

Table 1. Proximate and ultimate Analysis and higher heating value of Eco coal

Proximate analysis (wt%), as received Ultimate analysis (wt%), moisture ash free coal HHYV maf (kcal/kg)
Fixed carbon  Volatile matter Water Ash Carbon Hydrogen Oxygen Nitrogen Sulfur 5880
37.7 48.5 11.1 3.7 67.3 5 225 0.9 0.1 ’
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Fig. 2. Procedure of preparation for nickel-loaded coal using ion-
exchange method.
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Table 2. Proximate and ultimate Analysis and higher heating value of Cypress
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Table 3. Comparison of correlation coefficient of four models
T Ni-coal/biomass Non-catalyst coal/biomass
emp.
P SCM VRM MVRM RPM SCM VRM MVRM RPM
700 °C 0.9967 0.9391 0.9782 0.9908 0.9681 0.8719 0.9779 0.9517
750°C 0.9999 0.9640 0.9883 0.9971 0.9851 0.9086 0.9814 0.9646
800 °C 0.9547 0.9723 0.9893 0.9638 0.9794 0.9892 0.9982 0.9845
850 °C 0.9146 0.9546 0.9826 0.8902 0.9428 0.9976 0.9986 0.9760
900 °C 0.9221 0.9957 0.9991 0.9583 0.9251 0.9926 0.9973 0.9598
Table 4. Comparison of activation energies using four kinetic models
h Ea (kJ/mol) A (min™)
ar
SCM VRM MVRM RPM SCM VRM MVRM RPM
Ni-coal/biomass 67 67 79 69 61 68 207 70
Non-catalyst coal/biomass 97 98 126 110 990 1175 7780 3989
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Fig. 9. Arrhenius plot for coal/biomass char-CO, gasification of (a) SCM, (b) VRM, (c) MVRM and (d) RPM at 700 °C, 750 °C, 800 °C,

850 °C and 900 °C.
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Nomenclatures

X : carbon conversion

W : weight of char [mg]

A : initial weight of char [mg]

W : weight of ash component at complete burn-off [mg]
k : gasification reaction rate constant [min™']

A : pre-exponential factor [min™']

E : activation energy [kJ/mol]

R : gas constant [kJ/mol-K]

T : temperature [K]

t : time [min]

: parameters defined in Eq. (6)

=™ R

: parameters defined in Eq. (6)
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