Supporting Information

Table S1: Solubility of CO,, CH; and CO,/CH, in [Cymim]*[Tf,N]~ and molar
volume (V*(cm?®/mol)) of CO,- [Cymim]" [Tf,N]~, CH,-[Cymim]* [Tf;N]~ and
CO,/CH4-[Cymim]|" [Tf,N]~ mixtures at different pressures and 333 K.

P(bar) Xcm,  Xco, V¢ Ve/VIiL
1 - 0.021, 288,  0.97,
2 - 0.044; 281, 0.95
5 - 0.0959 269, 0.91;
10 - 0.17, 248,  0.84
20 - 0.26, 2275  0.769
20 - 0.5023 165,  0.55;
80 = 0.5527; 153,  0.524
P(bar) xcm,  Xco, V¢ Ve/VIL
5 0.0175 - 290;  0.98¢
10 0.028; - 287, 0.96¢
20 0.0614 - 280;  0.94¢
20 0.114 - 2631  0.88
75 0.13; - 258,  0.87
100 0.17, - 248,  0.84¢
P(bar) xcn,  Xco, V¢ Ve/VIiL
100 0.18;  0.0443 236, 0.8¢
100 0.1523 0.092; 231, 0.78
100 0.14, 0.1635 215, 0.73;
100 0.073,  0.33; 191, 0.65;
100 0.031p 0.5045 1575  0.53¢
100 0.01615 0.556; 1483  0.50;

VL is IL molar volume



Table S2:Self-Diffusion Coefficients (D x 10 m?/s) of CO- [Cymim|" [Tf,N],
CH,-[Cymim]" [Tf,N]~ and CO,/CH,-[Cymim]*[Tf,N]~ mixtures at 333 K.

P(bar) =xcm, xco, CO, cation anion

1 - 0.021 549 0434 0.305

2 - 0.044; 4.89 0462 0.32;

5 - 0.0959 544 0463 0.33
10 - 0.167g 6.06 0.60¢ 0.424
P(bar) xcm, Xco, CHy cation anion
20 0.0614 - 447  0.42¢ 0.305
20 0.105¢ - 4.9, 0.525 0.355
100 017, - 56+ 052 041,

P(bar) =xcm, xco, CH; COy cation anion
100 0.18; 0.0445 6.1 6.4¢ 0.57¢ 0.424
100 0.14, 0.1635 8.1y 7.4 0.76, 0.544
100 0.0732 0.33; 9.06 9.05 0945 0.705
100 0.031, 0.504, 12, 1215 1.5, 1.1




