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A new paradigm of mechanism/kinetics of carbon gasification
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The rate of steam/CO2 gasification of lignite/biomass-derived char consists
of those of non-catalytic gasification and catalytic one. This study has proven experimentally that
the non-catalytic gasification obeys first-order kinetics with respect to the amount of gasifying
char while the rate constant is steady over the entire range of conversion, independent of changes
in char properties. This study has also developed comprehensive kinetic models that describes the
rate of gasification catalyzed by inherent or extraneous metallic species over the range of
conversion of 0 to 0.999 on the basis of behaviors of metallic species (alkali and alkaline earths)
and deactivators such as silica. A new experimental approach developed in this study revealed that
many orlmost of previous studies failed in measuring rates of gasification and rate profiles
correctly.
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