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Abstract—Indonesian lignite and Chinese bituminous coal were pyrolyzed under different heating rates be-
tween 1C /min and 150C /min, and the chars obtained thereby were steam-gasified in a fixed-bed micro-reactor
at temperatures between 800 and 1000C and under the steam partial pressures between 0.26 and 0.57 atmo-
spheres. The chars obtained by fast pyrolysis at the heating rate of 150C /min exhibited higher gasification
rates than the chars pyrolyzed at the heating rates lower than 25T /min, but the apparent activation energies
of gasification of the two samples were almost same: 114 KJ/mol and 113 KJ/mol. The char surface areas esti-
mated by gas adsorption exhibited opposite results depending on the adsorption gas, N2 or CO,. The surface
areas estimated from CO, adsorption were higher for the fast-pyrolyzed chars than for the slowly-pyrolyzed
ones. Formation of many micropores in the fast-pyrolyzed chars, evident from transient pressure change in
the.adsorption experiment, was responsible for the relatively high gasification rates.
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Fig. 1. Production of gases by additional pyrolysis of Indonesian lignite chars at the heating rate of 25°C/min up to 950°C.
The initial charring conditions were (a) 25°C/min to 500°C, (b) 25°C/min to 700°C, (¢) 5°C/min to 700°C, and

(d) 150°C/min to 700°C,
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Fig. 2. Production of gases from Indonesian lignite char
obtained by pyrolysis at the heating rate of 150°
C/min up to 700°C. (a) The sample char was pyrol-
yzed in nitrogen stream at 950°C. (b) The sample
char was steam-gasified at 950°C under the steam
partial pressure of 0.5 atm.
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Fig. 3. The steam-gasification rates of Indonesian lignite
chars at 1000°C under the steam partial pressure
of 0.5 atm. Symbols in the figure designate the py-
rolysis conditions for the sample chars.
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nous-coal chars at 1000°C under the steam partial
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Table 1. Surface areas of various coal chars measured
with N, and CO; at different temperatures
(unit : m?/g)

Chars Surf. area N;(77K) CO0,(195K)
Indonesian Slow char 110 349
lignite (25C /min)
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Fast char 14 286
(150°C /min)
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Table 2. Relative diffusivities of gases in the coal chars
estimated from transient behavior of CO; adsorp-

tion at 195K
Chars Diffusivity Mw /D*
Indonesian lignite Slow char 1(reference)
(25T /min)** '
Fast char 0.086
(150C /min)**
Chinese bituminous Slow char 1(reference)
(25C /min)**
Fast char 0.32
(150C /min)**

*For derivation, refer to eq. (2) in the text.
**Heating rate during coal pyrolysis.
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