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Abstract

This study investigates the electrochemical CO: capture and release behavior of 9,10-anthraquinone (AQ) and its
derivatives in highly concentrated aqueous lithium bis(trifluroromethanesulfonyl)imide (LiTFSI) solutions. AQ dissolved in
LiTFSI concentrations above 4 M and exhibited reversible redox behavior, particularly in 5 M LiTFSI, where Li* and TFSI~
adsorption is considered to enhance electron-transfer kinetics. Substituent-dependent shifts in redox potentials were
consistent with those observed in TBAPFs«/DMSO. Under COs-saturated conditions, halogenated derivatives such as 1-
chloroanthraquinone (C1AQ) showed significant current increases and peak shifts, indicating effective CO: binding. Charge
analysis revealed higher reversibility in concentrated LiTFSI than in the nonaqueous electrolyte. Color changes upon CO:
introduction into reduced AQ solutions further confirmed CO: capture. These results demonstrate that concentrated LiTFSI
aqueous solutions provide a safe and efficient medium for quinone-based electrochemical CO: separation.
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8686, Japan Fig. 1 Diagram illustrating the reaction mechanism of COz capture
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and release associated with the oxidation-reduction of AQ.
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