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Figure 1 (a) Mechanism for electrocatalytic single-site water oxidation in water. (b) Mechanism for electrocatalytic reduction of CO, to CO in
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Copyright 2012, PNAS. (c¢) Simultaneous reduction of CO, and splitting of H,O by a single immobilized cobalt phthalocyanine
ol Copyright 2016, American Chemical Society (color online).
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Figure 3 (a) Structure of PeNi-Co—O. Color: Ni, green; Co, purple;
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online).
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Abstract: Electrochemical CO, reduction reaction (eCO,RR) is increasingly recognized as one of the most attractive
strategies for achieving carbon neutrality. Consequently, a plethora of research has been devoted to developing efficient
catalysts for eCO,RR. However, the anodic reaction, a crucial component of the electrolytic cell, is often overlooked.
The cell energy efficiency and the value of the catalytic products depend fundamentally on the combined overpotentials
of both the cathode and anode. Unfortunately, most reports on bifunctional catalysts for the €CO,RR and anodic reaction
show very low current densities, far from what is required for commercial applications. Recently, integrating oxidation
and reduction sites into a catalyst has been proven to be a feasible strategy for improving cell energy efficiency of
electrochemical CO, reduction reaction. This article reviews some representative recent reports relevant to the above
strategy and discusses potential opportunities for future research.
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