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Abstract: As a greenhouse gas, CO,is a precious C, resource. In order to achieve the strategic goal of “carbon
peaking and carbon neutrality” , it is imperative to vigorously develop carbon dioxide utilization and storage
technologies. lonic liquids are green solvents composed of organic cations and organic or inorganic anions, while
deep eutectic solvents (DESs) are a novel kind of green solvent formed by hydrogen bond acceptors (HBAs) and
hydrogen bond donors (HBDs) via hydrogen bonds. Tonic deep eutectic solvents (iDES) are new green solvents. They
not only have similar chemical properties with ionic liquids, such as low vapor pressure, wide liquid temperature
range, high thermochemical stability, and tunable structure properties, but also have the characteristics of hydrogen
bonds. In recent years, a series of iDES containing choline, quaternary ammonium salts, and quaternary
phosphonium salts were reported as green sorbents, solvents, and catalysts for highly efficient capture and

transformation of CO,. However, the application and mechanism of iDES in the direction of CO, conversion have not
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been systematically summarized. Therefore, this article reviews iDES for CO, conversion during the last two decades

(2003—2023), focusing on the thermal catalysis, biocatalysis, electrocatalysis of CO, to obtain a variety of high—

value chemicals, such as cyclic carbonate, carbamate, methanol, CO and CaCO,. Additionally, the mechanism of

iDES on the catalytic reaction of CO, is discussed. Moreover, the development directions and challenges of DESs for

CO, conversion are discussed.

Key words: ionic liquid; deep eutectic solvent; carbon dioxide; catalysis; thermal catalysis; electrochemistry;

biocatalysis
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Fig.6 The proposed mechanism of CO, capture and conversion into nano CaCO, by CaCl, in DES™”
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Fig.10 A plausible reaction mechanism for CO, chemical fixation with epoxide co—catalyzed by lignin—[Ch][C]]-PABA and TBAB'*”
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