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FIG. 1C

(57) Abstract: In one aspect, the disclosure relates to a composition and a catalyst for substantially continuous CO; capture and
reduction from dilute CO; sources including flue gas, wherein the flux of CO, captured is substantially equal to the flux of CO,
reduction. The system can comprise integrated CO, capture and reduction components. An exemplary system includes a composition
of a catalyst and electrolytes. The catalyst can comprise supported or unsupported mesh electrodes that comprise Cu, a Cu-Al alloy,
and/or a copper oxide. In one aspect, the system includes one or more membranes separating an anodic side from a cathodic side in
the system, where the one or more membranes can be a bipolar membrane, an anion exchange membrane, or both, which can reduce
or eliminate Cl, production. In exemplary embodiments, the value-added products can be selected from CO, CHy, CoHy, CoH50H,
CH;COOH, CH;0H, C3Hg, and/or Hj.
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