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Study on performance of Pd/Ce catalyst coupled low temperature plasma in
treatment of methane
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Abstract: This study investigates the performance of low-temperature plasma combined with Pd/Ce catalyst for
treating with radioactive' C methane (' CH,).Through preparing and characterizing y-Al,0, , Pd/Al,0, and Pd/Ce/
Al, O, catalysts,and conducting methane conversion experiments in a low-temperature plasma environment, the impact of
plasma voltage and gas flow rate on CH, conversion rate and CO, selectivity are systematically evaluated. The results
indicate that Pd/Ce/Al,O; catalyst exhibits the best methane conversion rate and CO, selectivity under high voltage and
low flow rate conditions, significantly outperforming Pd/Al,0, and y-Al,O, catalysts. The characterization results reveal
the synergistic mechanism of Pd and Ce.The addition of Ce promotes the formation of high oxidation state Pd, which

enhances the catalyst’s redox ability greatly. The study provides a new technical approach and theoretical basis for the

application of low-temperature plasma combined with Pd/Ce catalyst in degrading methane at low temperature.
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