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Abstract:

Carbon dioxide (CO,) is one of the major contributors to the greenhouse effect. The power and
industrial sectors combined account for about 60% of the global CO, emissions [1]. CO2 capture and
storage (CCS), which involves the processes of capture, transport and long-term storage of carbon
dioxide, is a technology aimed at reducing greenhouse gas emissions from burning fossil fuels during
industrial and energy-related processes. However, CO, capture is a bottleneck where efforts have to

be applied in order to develop technically and economically available processes.

Monoethanolamine (MEA) is described as a well know absorption liquid for the chemical absorption of
CO, and its use in combination with a membrane device is being studied in the recent literature [2,3]
because of the number of advantages of membrane processes [4]. However, the volatile character of
MEA produces solvent losses due to their evaporation into the gas stream. Thus, the use of solvents
with lower vapour pressure such as ionic liquids as absorption liquids may contribute to the
performance of a zero solvent emission process. In addition, ionic liquids have been found to have

higher solubility capacity of CO, [5].

A fundamental question in the assessment of the feasibility of applications involving ionic liquids and
gases is to understand the structure-property relationship of the system ionic liquid and gas. Several
research groups have already addressed the question the anion or the cation role in determining the
gas solubilities [6-9]. In this work, solubilities of CO, in ILs reported in literature at room temperature
and atmospheric pressure are studied. Because of the numerous ways of combining counter ions to
form ionic liquids, this data is used in the development of a predictive method based on a group
contribution for the solubility of CO, in ionic liquids in order to design a tailored cation/anion ionic

liquid absorbent.
References:

[1] Intergovernmental Panel on Climate Change (IPCC). IPCC special report on carbon dioxide capture
and storage. Cambridge University Press 2005.



[2] S. Katja., K.Nijmeijer., M.Wessling. Gas-Liquid membrane contactors for CO2 removal. J.
Membrane Sci. 340 . 2009, 214-220

[3] J. Albo, P. Luis, A. Irabien, Carbon Dioxide Capture from Flue Gases Using a Cross-Flow Membrane
Contactor and the lonic Liquid 1-Ethyl-3-methylimidazolium Ethylsulfate, Ind. Eng. Chem. Res., 49,
(2010), 11045-11051.

[4] A. Gabelman, S. Hwang, Hollow fiber membrane contactors. J. Membrane Sci., 1999, 61-106, 159.

[5] A.N. Soriano, B.T.Doma, JR. Meng-Hui Li. Carbon dioxide solubility in some ionic liquids at
moderate pressures. J. of the Taiwan Institute of Chemical Engineers.2009, 40, 387-393.

[6] J.L Anthony, J.L Anderson, E.J. Maginn, J.F. Brennecke, Anion effects on gas solubility in ionic
liquids. J. Phys. Chem. B 2005, 109.

[7] J. Jacquemin, P. Husson, V. Majer, M.F. Costa Gomes, Influence of the cation on the solubility of
CO, and H2 in ionic liquids based on the bis(trifluoromethylsulfonyl)imide anion. J. Solution Chem.
2007,36, 967-979.

[8] G. Hong, J. Jacquemin, M. Deetlefs, C. Hardacre, P. Husson, M.F. Costa Gomes, Solubility of
carbon dioxide and ethane in three ionic liquids based on the bis{(trifluoromethyl)sulfonyl}imide
anion. Fluid Phase Equilib. 2007, 257, 27-34.

[9] S.N.V.K. Aki, B.R. Mellein, E.M. Saurer, J.F. Brennecke, High pressure phase behavior of carbon
dioxide with imidazolium-based ionic liquids. J. Phys. Chem. B 2004, 108, 20355-20365.



