IR0 X2 8HEIX1(2001), M10H M3
Energy Engg. J(2001), Vol. 10, No. 3, pp. 206~213

gl./\ =]
1

71tstollM QI Aot Olf&ELAe| CO, 7tA5L HHSMof 2H8H MEHX o1

olgtgs - 1S - 0|8 - FEX - UBA
FIAYTAL AHATY BHDTA AAVATE

Gasification Kinetics of an Indonesian Subbituminous Coal
Char Reactivity with CO, at Elevated Pressure

Dal-Hong Ahn, Kyung-Ho Ko, Jong-Min Lee, Yong-Jin Joo and Jong-Jin Kim
Advanced Power Generation and Combustion Croup, Power Generation Research Laboratory
Korea Electric Power Research Institute

2 o
7RSS 71 (PDTEYE ©1-8-3led 7RI3lolIA] elmAlo} o utate) CO, 7kast WA & st
Aot 7EAT-=(900~1400°C), o) akehekaql (0.1~0.5 MPa) ¥ Al2~®lH3H0.5, 0.7, 1.0 3 1.5 MPa)
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Abstract — Gasification kinetics of an Indonesian sub-bituminous coal-char with CO, at elevated pressure
was investigated with a pressurised drop tube furnace reactor. The effects of reaction temperature
(900~1400°C), partial pressure of carbon dioxide (0.1~0.5 MPa), and total system pressure (0.5, 0.7, 1.0, 1.5
MPa) on gasification rate of the coal char with CO, have been determined. It was found that the gasification
rate was dependent on the total system pressure with the same partial pressure and temperature. The n” order
rate equation (R=kP%,) was modified to be R=kP{, P%,, to describe the gasification rate where the total sys-
tem pressure was changed. The gasification reaction rate of char-CO, at high temperature and elevated pres-
sure may be expressed as dX/dt=(174.1)exp(—71.5/RT)(Pco,)0.40(P,,)0.65(1-X)*.
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Table 1. Properties of indonesian rote coal.
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Fig. 1. Schematic diagram of pressurized drop tube
furnace.
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65 pm W2 A= 1E AU e TRFEEFENS
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HAuzhzdo] HEA o £ o33k u|A|7] Wil HE
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a7} o] Fo| R =E Hkg7]9) xe]z7de- wl7Igt, whe
I3} rpA S 1400°C, 27303} THdEEE 10°K/
sec, L8] T z}e] WhE W Al FAIZES 300 ms®E AR
sigdet. AR #He A2 Hel 4232717 45~64 pm
2] Wele| EEE alolc}, #He] z7] BET FHA(N,,
78 Ky 442 m/geloict. ARS8 Mutalge] flairs)

Ultimate analysis (wt%, daf)

Proximate analysis (wt.%)

Particle size (um)  HHV (kcal/kg)

C H 0 N S Mo. VM FC Ash
45~64 6,213
70.00 524 2358 101 0.17 253 4797 4795 1.55
Table 2. Ultimate analysis of roto coal char and chemical analysis of ash.

Ultimate analysis c H N S Ash Total
dry basis (wt.%) 89.0 19 1.4 0.2 7.5 100
Ash composition AlLO, SiO, Fe,0, TiO. Ca0 MgO K.O Na,0
(Wt %) 15.15 37.93 21.47 0.73 0.2 12.02 2.57 0.98
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Table 3. Experimental conditions of char gasification in a PDTF reactor.

—~—__ CO, partial pr.

Total pressure 0.1 Mpa 0.2 Mpa 0.4 Mpa 0.5 MPa
0.5 Mpa - CO, 40% - -
0.7 Mpa - CO, 29% - -
1.0 Mpa CO, 10% CO, 20% CO, 40% CO, 50%
1.5 Mpa - CO, 14% - -
At a reactor temperature of 1300°C
Reaction temperature (°C) 900 1000 1100 1200 1300 1400

At a reactor pressure of 1.0 MPa and CO, partial pressure of 0.2 MPa.
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Fig. 2. Effect of temperature on conversion of coal
char with reaction time at CO, partial pressure of
0.2 Mpa, total system pressure of 1.0 Mpa.
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Fig. 3. Effect of temperature on conversion data (1-
(1-X)"’) with reaction time at CO, partial pressure
of 0.2 Mpa, total system pressure of 1.0 Mpa.
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Fig. 4. Arrhenius plot of the apparent reaction rate
coefficient (k) for CO, gasification of an Indonesian
subbituminous coal char.
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Fig. 5. Effect of CO, partial pressure on conversion
data (1-(1-X)"*) with reaction time at reaction tem-
perature of 1300°C, total system pressure of 1.0 MPa.
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prediction : effect of total pressure on conversion
with reaction time at 1300°C, CO, partial pressure
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