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Abstract — The solubility of carbon dioxide in ionic liquids and amine solvents has been investigated in gas-liquid
absorption equilibrium reactor. Absorption capacity and kinetics of CO, with CO, pressure and absorption time in 9 dif-
ferent ionic liquids and 2 kinds of amine solvents were evaluated. In order to understand the effect of ionic type, we
changed the cation or anion of ionic liquids. CO, absorption capacity and absorption rate of amine solvents were higher
than those of ionic liquids. CO, absorption capacity of [emim][Tf,N], 0.14 mol CO,/mol IL at 1 bar, was the highest
among the ionic liquids. CO, absorption capacity of ionic liquid steeply decreased with increasing temperature. Anion of
ionic liquid dominates interaction with CO, and cation plays secondary role.
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Table 1. Physical properties of ionic liquids

MW Density Viscosity Decom. Temp

[&/mol] [g/em’] [m-Pas] [°C]
[emim][BF,] 197.97 1.29 1132 280
[hmim][BF,]  254.08 1.15 194.8 290
[bmim][PF,]  284.18 137 281.0 300
[hmim][PF] 312.24 13 547.7 300
[emim][T£,N]  391.32 1.52 26.1 280
[hmim][TEN]  447.42 137 44.0 275
[bmim][OAc]  198.26 1.07
[emim][OAc]  170.21 1.06
[hmim][OAc] 22632 1.08

(emim=1-ethyl-3-methyimidazolium, ~ bmim=1-n-butyl-3-methylimidazolium,
hmim=1-n-hexyl-3-methylimidazolium, T£,N=bis(trifluoromethylsulfonyl)imide,
OAC=acetate).
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Fig. 1. Schematic diagram of a gas-liquid equilibrium reactor.
1. CO, 6. Water bath & chiller
2. CO,+S0, 7. Water bath (20-1900C)
3. Gas cylinder 8. Vacuum pump
4. Magentic stirrer 9. Diaphram pump
5. Heating circulator 10. Reactor
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Fig. 2. CO, absorption capacity of ionic liquids and amine solvents at

3 bars.
Table 2. CO, absorption capacity of ionic liquids
[emim][BF,] [hmim][BF,] [bmim][PF] [hmim][PF] [emim][Tf,N] [hmim][T,N] [bmim][Ac] [emim][Ac] [hmim][Ac]
P X P X P X P X P X P X P X P X P X

1.79 009 178 012 1.77 0.1 264 0.06 1.78
348 011 343 015 346 014 506 013 341
521 013 512 017 518 0.17 833 023 516
725 016 7.5 021 720 0.21 128 030 732
9.5 019 937 024 951 024 171 037  9.69
113 023 11.1 028 113 028 218 046 11.5
137 026 135 032 136 031 283 052 14.0

0.14 1.27 002 127 003 127 002 127 0.04
0.17 3.35 0.07 376 010 346 006 387 0.12
0.20 5.54 010 597 014 563 009 6.07 0.17
0.26 7.61 013 801 016 7.67 012 827 020
0.30 9.48 016 100 019 969 014 102 022
0.34 11.5 0.18 11.9 021 116 015 122 025
0.38 13.4 0.21 140 022 137 018 143 027
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