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Experimental study on recovery of catalyst for high aluminum coal char

gasification with water leaching method
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Abstract: The deactivation mechanism and recovery characteristics of gasification catalyst are investigated through
the recovery of sodium-based catalyst from Na,CO,-catalyzed gasification residues of Sunjiahao (SJH) high-aluminum
coal char with water leaching method combined with ICP and XRD characterization. Na, CO; reacts with the minerals in
coal char to form NaAlSiO, during the catalytic gasification process of high-aluminum coal char, leading to the
deactivation of Na,CO, catalyst. The recovery rate of sodium-based catalyst increases with the increment of Na,CO,
loading amount in gasification process when water is used as recovery solvent to recover sodium-based catalyst from ash
residues generated in the catalytic gasification of SJH char with different Na,CO; loading amount. The recovery rate is
remarkably higher when diluted hydrochloric acid is used as extraction agent, suggesting that substantial sodium forms
NaAlSiO, that is water insoluble but soluble in hydrochloric acid. Moreover, the deactivation amount of sodium catalyst
reaches saturation level when the catalyst loading amount is 9% on the basis of the dry char mass.
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