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Pulsed electrochemical method has emerged as a simple and responsive knob to increase catalyst durability
and improve product selectivity. However, mechanistic understandings mostly come from traditional exper-
imental techniques or theoretical calculations, only providing ex situ information and preventing accurate
analysis of electrode processes. Herein, we developed a novel pulsed modulation XAS (EM-XAS) acquisition
system for operando observation of dynamic evolution of Pt nanocatalysts in pulsed electrolysis at molecu-
lar level. The near-surface layers of the Pt catalyst are oxidized and reduced periodically with maintained
metallic core structure in pulse chemistry. Besides, the oxidation state could be tuned by varying parameters,
containing pulse potential and during times. The present study provides a new mechanism of the pulse elec-
trochemistry reaction, and the strategy developed in this work offers a promising approach to unravel the
reaction mechanisms of diverse and complex pulsed process.
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