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Fig. 1 (A) Schematic configuration of H-cells; (B) comparison of CO, gas diffusion paths in H-cells (left) and flow cells (right)=?,

(C) schematic configuration of flow cells® and (D) schematic configuration of membrane electrode assembly cells.
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Tab. 1 Comparison of three different types of CO,RR electrolyzers
Reactor type Characteristic Advantage Disadvantage
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Flow cells of CO,, catholyte and anolyte compatible with alkaline electrolytes, impurity deposition or
2 suitable for liquid product production carbonate precipitation
MEAS No catholyte,zero-gap Low impedance,suitable for Usually challenging to

configuration

high-pressure operation

extract liquid products
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Fig. 2 (A) Schematic illustration of the flow cell configurationt; (B) Chronoamperometric responses of NTD-Bi at different poten-
tialsin 1 mol-L* KHCO; or 1 mol-L* KOHM™: (C) Schematic illustration and (D) cross-sectional SEM image of the graphite/
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ages of the electrode after 150 h.
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Fig. 3 (A) Schematic flow cell configuration with a zoomed-in schematic of the electrode-electrolyte interface®™; (B) Total cur-
rent density, and (C) C,. product partial current density and Faradaic efficiency of nanoporous Cu catalyst under different
potentials®™; (D) Faradaic efficiency of C,, products at different working potentials on halogen-modified Cu catalysts®”;
(E) Formation rate of C,, product over fluorine-modified Cu catalyst at different KOH concentrations®".
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Electrochemical Carbon Dioxide Reduction in Flow Cells

FAN Jia, HAN Na’, LI Yan-guang"
(Institute of Functional Nano & Soft Materials (FUNSOM), Jiangsu Key Laboratory for
Carbon-Based Functional Materials and Devices, Soochow University, Suzhou 215123, Jiangsu, China)

Abstract: Electrochemical carbon dioxide reduction (CO,RR) is an appealing approach to convert atmospheric CO, to value-

added fuels and industrial chemicals, and may play an important role during the transition to a carbon-neutral economy. In order to

make this technology commercially viable, it is essential to pursue CO,RR in flow reactors instead of conventional H-type reactors,

and to combine electrocatalyst development with system engineering. In this review, we overview the cell configurations and

performance advantages of the two types of flow reactors, analyze their shortcomings, and discuss the effects of their different

components including gas diffusion electrode and ion exchange membrane. A brief perspective is offered at the end for the possible

future research directions in this emerging field.

Key words: CO, reduction; electrocatalysis; flow cell; current density
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