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Long-Term Stable Formic Acid Production via Electrochemical

Reduction of CO,Using Boron-Doped Diamond Electrodes

@ A W ZF % A Ik W ok H B
Sari ARAKI Masanori YUMURA Yohei NAGATA
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Photographs of CO, electrolysis cell (a) and diamond electrode (b) ¥ Both photographs were newly

taken by author specifically for this report.

RxrFLASORRICHET T, BFHShZZBExFE
(CO) #BIBEELTHBHAT2H—KR> U1 7ILE
PEEHSh TS, ER{EFZHCOIRTT (CO.EMHE) (,
BAFREIXIVXY—HROEHZFERAL TERLLES
BETEHIHLLEFETHD, BONBILEHDEDLT
b, $FIC, BETERYHEVOPTOXE (HCOOH) [dkFE
Xy UZ7EVLTOIRADPEHFSINTVS, XHTIE, K
OYRF—7RK44¥E> N (BDD) Efiz AL /=COE
BICHWT, REEGHROMREHERE 1 4 > HExd
BRDSRBERL, 1 F EXFIEICK Y RISRIEEZRE
T 2FEERELE. COFHEGEEEZHELAD
CETI264BICh -2 ERTBER EERELEE
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L7
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MDHXEHREL-BEXERTH 5, Z1EHEIL2025
American Chemical Society(CIRBT 3.
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Toward the realization of a decarbonized society,
carbon recycling technologies that convert emitted
carbon dioxide (CO,) into valuable resources are
attracting increasing attention. Electrochemical
CO; reduction is a promising approach because it
enables the production of useful chemicals using
electricity, which can be supplied from renewable
energy sources. Among the possible products,
formic acid is particularly attractive due to its liquid
state, ease of handling, and potential application
as a hydrogen carrier. This report describes long-
term CO; reduction using boron-doped diamond
electrodes and clarifies the mechanism of performance
fluctuation from the viewpoint of ion transport in the
electrolyte. By controlling cation concentration to
stabilize the reaction environment, continuous formic
acid production for 1264 hours and concentration
enhancement were achieved. The results provide
practical design guidelines for stable and durable CO»
electrolysis systems.

This report is a Japanese version of the article cited
in Reference (1), adapted with permission from the
American Chemical Society. Copyright 2025 American
Chemical Society.
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Schematic illustration of two-compartment flow cell used for electrolysis
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Changes in (a) faradaic efficiency of formic acid production,
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(b) pH of catholyte, and (c) K*

concentration in anolyte (&) and catholyte (M) during long-term CO, reduction with a boron-doped

diamond (BDD) electrode
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