HR nf

Power to Chemicals ®DER|cm I}
CO, EBEffILOSERZEAL

CO; Electrolysis Cell Operating at High Current Density for Power-to-Chemicals CO, Utilization

FEATURE ARTICLES

INBE B KOFUJIYusuke — fHIFY4E % MIKOSHIBA Satoshi 3kl RX KITAGAWA Ryota

R ZMHIT2EHORIONS, BEMRARXZHHULRVRRBHIZEET HDORIMNKDHENTNS,
RZld, BERRIRILE— (UT, BIXREEE) ZAWTEREENICCTEbRKRSR (CO,) ZBMYINEERT S
&T, CO,ZHlIF Y% Power to Chemicals (P2C) HEiiOREFKICEDEATND, LHL, INETIECO, DEHRE
MEVNZEY, KREDIXANPEREEBENAEZGD%GE, ERETEDOIOMENH e 22 THE, CO NRZERE
RIS E2BEEILZAFE Uz, CO,HANBIBISROMNCHIGSIN TEREN R LI BERAKFIC, HY—RNEEZ%
ALETZIETCO IR ES N, BECO ERMIEZMRLILICHERTH A0 EDOEEER ENRRTEl,
Znickh, ZEDCO, ZHIRI 2EBMNV AT LOBENEFINS,

The recent heightening of awareness regarding global warming mitigation has led to the development of technologies aimed at achieving a
decarbonized society by reducing greenhouse gas emissions. The electrochemical conversion of carbon dioxide (CO,) into chemical feedstocks
such as carbon monoxide (CO), ethylene, ethylene glycol, and so on using renewable energy has been attracting increasing attention as one of the
promising candidates for economically reducing CO, emissions.

Based on the power-to-chemicals (P2C) concept, Toshiba Corporation has been working on the development of a CO, electrolysis cell with a
catalyst electrode aimed at realizing a practical system for the rapid treatment of large volumes of CO, gas. We have now developed a new CO,
electrolysis cell that overcomes several problems in conventional cells, such as their low reaction rate due to the limitation of CO, diffusion in
an aqueous solution, large footprint, and high cost. The newly developed CO, electrolysis cell realizes a dramatic improvement in reaction rate
through the direct electrochemical conversion of CO, gas and facilitates the diffusion of CO, gas in large volumes through the application of a

porous cathode catalyst layer. As a result, the reaction rate is improved by approximately 450-fold compared with that of conventional cells.
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Solid polymer CO, electrolysis cell and its cross-sectional outline
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Reaction in cathode catalyst layer
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Differences in internal structure of conventional and porous cathode
catalyst layers
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Results of evaluation of faradaic efficiency of cells using conventional
and porous cathodes
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Changes in faradaic efficiency of cell over time in case of CO and molecular
hydrogen (H,) production using simulated environmental gases
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