AgAuCuPdPt MOR catalyst: improved activity despite sluggish CO oxidation
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Fuel cell catalysts can be used to convert chemical energy of small organic molecules directly into electricity. Pt is a well-known catalyst for these reactions, but suffers from poisoning by CO, a strongly adsorbed intermediate, and/or side products of organic molecule oxidation.[1] The ability of the catalyst to oxidize adsorbed CO is often linked to its activity.[1-4] The mechanism for both ethanol and methanol electro-oxidation in acidic media was investigated on an AgAuCuPdPt high-entropy alloy (HEA) and Pt. Both catalysts were synthesized by electrodeposition. The HEA was found to be a counterexample: CO oxidation was slower and had a later onset potential on the HEA compared to Pt. Despite this, it showed superior methanol oxidation activity by comparing capacitance-normalized peak currents during CV. The structure of the HEA was confirmed by XRD and XPS. No evidence for a different mechanism on the HEA compared to Pt was found, with CO as an intermediate in both reactions. Further studies will be required to determine the origin of the improved activity of the HEA in spite of sluggish CO oxidation kinetics.
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