Pd/Sn-Mn-CeO2 catalyst for low temperature carbon monoxide oxidation
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Supported Pd catalysts are very active for the total oxidation of CO and hydrocarbons and are therefore an essential component of automobile three-way catalysts (TWC). However, during the cold start phase of an automobile, CO and hydrocarbons are emitted untreated into the atmosphere. It is estimated that about 80–90% of all emissions from an automobile are released during the cold start [1]. Hence, promotion of catalytic activity at lower temperatures is strongly desired to achieve complete reduction of pollutants.

CeO2 has been extensively applied in automobile CO and hydrocarbon emission control due to the high oxidation activity arising from: (i) the excellent oxygen storage capacity on the basis of the redox behavior between Ce3+and Ce4+; (ii) the relatively easy formation of labile oxygen vacancies and, (iii) the high mobility of bulk oxygen species [2]. Metallic synergistic effects could increase the amount and activity of oxygen vacancies [3]. When a secondary metal is introduced in the bulk metal, more oxygen vacancy will be produced because of the difference of their oxidation valences and atom radius. 

In this study, an oxygen vacancy enriched Sn-Mn-CeO2 solid solution was synthesized using a co-precipitation method. CO oxidation reaction test showed that this solid solution catalyst has more than 90% CO conversion at 100oC and above. By impregnating 1wt% Pd onto the Sn-Mn-CeO2, over 90% of CO conversion was obtained at room temperature. This high CO oxidation activity at low temperatures could be attributed to the high reducibility of PdO to Pd in combination with the contribution of lattice oxygen of supports having sufficient oxygen release and storage property[4] Detailed oxygen vacancy information and CO oxidation mechanism were characterized by XPS, CO-TPR and in-situ DRIFT to understand the high activity at low temperature. 
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