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Abstract

Electrochemical reduction reactions of carbon dioxide (eCO2RR) is an important way to 

realize carbon neutrality. However, the atomic understanding of eCO2RR mechanism at 

the interface between catalysts and electrolytes remains obscure. We combine constant-

potential simulations and molecular dynamics modeling to systematically investigate the 

dynamic evolution of active sites and chemical space under reaction conditions, as well 

as their influence on eCO2RR performance. We unraveled the activity origin of eCO2RR 

to C2+ products and clarified the importance of intermediate CO coverage on product 

selectivity. Besides, we also developed the coarse-grained modeling framework to 

explore the effect of mass transfer of electrolyte components on electrochemical 

performance.
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