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Improvements in activity, selectivity and durability of catalytically active electrode materials are of large in-
terest to boost the application of renewable and clean energy conversion and storage systems like polymer
electrolyte fuel cells and electrolyzers. Generally, electrochemical reactions like oxygen reduction/evolution
reaction or electrochemical CO2 reduction reaction can be seen as complex multiple proton-electron reactions.
In most cases, the relationship between structure and activity as well as the electrochemical processes of these
electrocatalysts are poorly understood to date. Therefore, operando studies are needed to design efficient and
robust electrocatalysts under realistic operating conditions.
In this talk, I will give several examples to uncover the electrochemical processes on multi-metallic nanoma-
terials for the oxygen reduction reaction and CO2 reduction reaction probed by in-situ and operando XAS
technique. In combination of unique and advanced characterization techniques, we will provide fundamental
insights into the reaction mechanisms and kinetics of electrochemical processes on multi-metallic nanoma-
terials. This knowledge helps to improve the design of efficient and robust electrocatalyst materials for the
applications of fuel cells and electrolysis.
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