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Experimental Study on Steam Gasification of Lignite Char Catalyzed
by Several Metals

Abstract

Effects of alkali, alkaline earth and transition metals (K, Ca, Ni, Fe) on the steam
gasification of a lignite char were investigated by a fixed-bed reactor, and the carbon
conversions with time of different chars were examined. Experimental results show that
K and Ca lower the gasification temperature by 110C and 70°C respectively. Ni or Fe
has some catalytic effect, but its activity is lower than that of the inherent minerals in
the raw char. Steam gasification of the lignite char is catalyzed by the inherent minerals
in raw lignite. Under a regime controlled by chemical reaction, the gasification rates of
the chars loaded with K2CO3 and the demineralized char are constant with burn-off,
indicating that the reactions are of zero order. The kinetics are well described by the
homogeneous model for the raw chars and the chars loaded with Fe, and by the
shrinking core model for the chars loaded with Ca and Ni.
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