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Table S 1: Isotherm models employed in the work

Isotherm Model Equation R? coefficient
Langmuir Wco, = M 0.86-0.87
1+ 1Py pco,
Freundlich weo, = IP1-Pge 0.95-0.97
- - IP1-IPyppg -€'"/"
Langmuir-Freundlich Wco, = 1+ 1Pep ?;)3 r TP/ >0.99
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Figure S1: 77K N, adsorption/desorption isotherms of empty SiO, of three

different sizes used in this work
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Figure S2: TGA analysis of empty silica (SiO;) and SILP [bmim][acetate] of three

different particle sizes (SILP 500 — 9 pum). Analysis carried out with a temperature

increase of 10 °C-min™! under 50 mL -min™!' of Ns.
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Figure S3: Comparison of CO, sorption isotherms on SILP of different particle
sizes and on neat IL at 299 K.
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Figure S 4: CO, adsorption isotherm of empty SiO,-500 pm.
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Table S 2: Additional Aspen Adsorption input required to simulate in dynamic

mode.

Bed characteristics

Inter-particle porosity (m? void/m? bed) 0.5

Sorbent properties

Intra-particle porosity (m? void/m? bed) 1-10-10
Sorbent solid bulk density (kg/m?) 810
Sorbent particle radius (mm) 2.5-107-1.0-10"!

The inter-particle porosity was 0.5 in all cases due to the typical ranges in
conventional adsorbents, such as zeolites or active carbons [1-3]. Moreover, the expected
maximum inter-particle porosity considering spherical adsorbents is 0.6, so a value of 0.5
seems to be reasonably good for the estimations. The intra-particle porosity was 1-10-1
because the pores of the Si0; particles are completely filled of IL (as demonstrated with
the textural analysis by means of 77 K N, adsorption/desorption isotherms). In Aspen
Adsorption, the solid bulk density is referred to the bed apparent density [1], which was
experimentally calculated from the experimental fixed-bed tested. The sorbent particle

radius was varied from 0.5 — 1000 pm.
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