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 Professor Lihua Qian
School of Physics, Huazhong University of Science and Technology

Self-strengthening of bimetallic electrocatalysts for efficient CO2-to-fuel conversion

Abstract
One promising way to relieve the surging consumption of fossil energy is to accomplish electrochemical carbon dioxide reduction (CDR) toward valuable chemicals and fuels. However, high overpotential to overcome thermodynamic stability of CO2 molecules and sluggish reaction kinetics bring many negative effects, such as the catalysis deterioration and selectivity decay. In this talk, as a proof-of-concept experiment, we attempt to design bimetallic electrocatalysts with a self-strengthening behavior during the CDR procedure. Besides the long-term durability, positive evolution of surface composition in nanoporous bimetallic alloys simultaneously enhances the efficient conversion towards chemical fuels, and enables inhibiting hydrogen evolution reaction, a side reaction during the CDR. Novel protocol that can explore the self-strengthening activity on the electrocatalyst’s surface, as revealed in this study, shall offer an avenue to rationally design electrochemical catalysts that operate at high overpotential, and sustain the high activity and stability. This fundamental concept can be extended toward some other electrochemical reactions, such as hydrogen evolution reaction, nitrogen reduction reaction, and oxygen reduction reaction.
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