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	A two step sequence process has been adopted for PtSn@Rh/C-HT (heat treated) synthesis. Rhodium has been firstly deposited on the carbon support and then PtSn, through microwave assisted polyol method, followed by heat treatment in a reductive atmosphere. It was found that this well-designed process provided PtSn@Rh/C-HT catalyst with a more negative onset potential and high current values towards the electro-oxidation of ethanol as well as its intermediate products. Moreover, the heat-treated PtSn@Rh/C exhibited significantly enhanced activity towards the electro-oxidation of ethanol as well as its oxidation intermediate products (acetaldehyde and acetic acid) compared to the untreated PtSn@Rh/C and PtSnRh/C by the one-step method. The heat-treated PtSn@Rh/C showed quite different behavior especially for acetic acid electro-oxidation, with the disappearance of characteristic peaks for hydrogen adsorption-desorption but with significant oxidation current of acetic acid. This suggests the C-C bond cleavage occurred over the heat-treated PtSn@Rh/C. The present research work describes a promising catalyst preparation method for optimizing Pt-Sn-Rh ternary catalysts for oxidizing ethanol with high activity and high selectivity towards CO2.
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