Abstract

Development of high performance CO, adsorbent
using response surface methodology

The response surface method (RSM) was used to optimize the conditions for the impregnation of blended amines into mesostructured cellular silica foam (MSU-F) to pre-
pare effective solid sorbents for CO, capture. The effects of the amounts of tetraethylenepentamine (TEPA), diethanolamine (DEA), and MeOH 1n the wet impregnation
mixture on the amounts of CO, adsorbed were investigated. The optimum sorbent was characterized by N, adsorption-desorption, FT-IR spectra, and CO, adsorption. Under
the adsorption conditions 40 °C and 100 kPa CO,, the optimum sorbent showed fast kinetics and an excellent CO, adsorption of 5.64 mmol/g. We also found that the

amounts of CO, adsorbed
and 100 kPa. The FT-IR s

by the optimum sorbent depended substantially on the adsorption temperature. The highest CO, adsorption, 6.86 mmol/g, was obtained at 50 °C
pectrum 1ndicated that CO, was adsorbed into the adsorbents through the formation of carbamate species.
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In-situ FT-IR analysis

H H
|-|2N/\/N\/\H/\/N\/\NH2 TEPA

IR bands assignments:
Silica:
3740 cm! (isolated OH);
1645 cm ! (water bending)
TEPA-impregnated:
3292,1589 cm* (NH)
2920,2821 cm™(CH, stretching)
1460 cm™! (C-

Amines were loaded into the support.

Response surface plots
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Conclusions

e TEPA44-DEA28/MSU-F i1s the optimum sorbent was developed based on
the surface optimization methodology;
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e Optimum temperature: 50 °C (6.86 mmol/g);

Wavenumber (cm) e TEPA44-DEA28/MSU-F showed a good cyclic stability;

e Excellent selectivity for CO,/N,

e CO,was adsorbed on to the sorbents through the formation of carbamate species.
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