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Abstract

Electrocatalytic carbon dioxide (CO:z) reduction is a core technical pathway to achieve the “dual car-
bon” goals and carbon resource recycling, which can convert greenhouse gases into high-value-added
multicarbon (Cz:) products such as ethylene and ethanol, possessing both environmental and eco-
nomic values. Copper-based catalysts, due to their unique electronic structure, can efficiently catalyze
C-C coupling reactions and are the only metal catalytic system capable of selectively producing Cz-+
products. However, pure copper catalysts suffer from drawbacks of poor selectivity and insufficient
stability. The construction of copper-based composites provides an effective solution to these issues:
by introducing composite components such as heteroatom doping and metal oxides, and forming
Cuf/Cu*/Cu?* multivalent interfaces, it can synergistically optimize the adsorption behavior of inter-
mediates, reduce the energy barrier of C-C coupling, and significantly enhance catalytic performance.
This paper systematically summarizes the mainstream construction strategies (high-temperature py-
rolysis, etching, solvothermal method, electrochemical method) of copper-based composites and
their application advantages in electrocatalytic COz reduction, focusing on analyzing the core mecha-
nisms of stabilizing Cu* active sites and tandem catalysis for enriching *CO intermediates, so as to pro-
vide theoretical references and technical insights for the design and development of efficient and sta-
ble copper-based composite catalysts.
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Figure 1. Main electrocatalytic CO2 reduction pathways on copper-based catalysts
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Figure 2. Key steps of electrocatalytic CO2 reduction
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SAEMEL, T BB IB RARL e SRR R S M S AR E . B, Yang S NJE
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HBEZ PR TRIG , DAR AR ST 7 AR, 8 TR TR E M S 454, REHER IR CuAg H & 90KM kL
R T A G & SRR & R S A B AR, SEIL T O R EE R A A 23]
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YRS TR, AMNZEEEZ 1.5 nm ERFERA CeOx 722, HAtEMFEE I Cu/Ce FLli. HIEJFET
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[FI A2 HE COL WEAL SRR, A FFE K IR FE N Co P WINERL S R IAF 81.8%, HARILH 50 /)
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SR P S DR % Au/Cu AT, A BRI P E B s i, T S R LER A AT 4
RIS . SRR FIES R T MK COL BN CO, TERURHEIRE CO MdrEE, {2ik*Co #
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