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Evaluation of CO, absorption efficiency using amine / ionic liquid mixed absorbents for
combustion flue gas

(Department of Chemistry and Biochemistry, Waseda University) (OHyunyoung Jung,
Nobuhiro Kanomata

Carbon capture and storage (CCS) technology is a key countermeasure for mitigating global warming.
To advance CCS technology, we have designed an efficient CO, capture system using diethylenetriamine
1 mixed with hydroxyl-functionalized ionic liquids HEMIMBF, or HEMIMTEFSI. In particular, the 1:1
mixed absorbent of 1 and HEMIMTFSI exhibited a CO, absorption of 0.633 mol-CO,/mol-amine,
exceeding that of the neat amine (0.449 mol-CO,/mol-amine). Furthermore, at a 1:5 ratio of 1 to
HEMIMTFSI, the CO; absorption reached 1.03 mol-CO,/mol-amine. This enhancement is attributed to
(1) the moderate increase in solution viscosity during CO, absorption in the ionic liquid, assisting gas—
liquid mass transfer, (2) the carbonate formation of CO, with the hydroxyl group in the ionic liquid, and
(3) the effective solvation of the CO, adducts, suppressing association of the carbamate generated with
unreacted amine 1. These factors contribute to the superior CO, absorption efficiency of amine 1.
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