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Abstract — The present study deals with removal of CO, using various mesoporous materials impregnated with MEA
(monoethanolamine). The mesoporous materials such as MCM-41, MCM-48 and SBA-15 were synthesised and then
impregnated with 30, 50 and 70 wt% of MEA, respectively. XRD, FT-IR and SEM were used to evaluate the charac-
terization of those. From the adsorption/desorption experiments for various materials, the adsorption capacity of these
materials were found in the order of MCM-41> MCM-48> SBA-15. MCM-41 impregnated with 50 wt% of MEA
showed the maximum adsorption capacity of 57.1 mg-CO,/gr-sorbent at 40 °C. It is nearly 8 times higher than MCM-41
without impregnation of MEA. In the multiple cycle test of 20 times, MCM-41 impregnated with 50 wt% of MEA
showed a constant adsorption capacity.
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Fig. 1. A schematic diagram of preparation of various mesoporous materials; (a) MCM-41, (b) MCM-48, (c) SBA-15.
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Fig. 2. XRD patterns of MEA impregnated mesoporous materials;
(a) MCM-41, (b) MCM-48, (c) SBA-15.
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Fig. 3. FT-IR spectra of 50 wt% MEA impregnated MCM-41.



(e-1) (e-2)
Fig. 4. SEM image of various mesoporous materials; (a-1) MCM-41,
(a-1) 50 wt% MEA-MCM-41, (b-1) MCM-48, (b-2) 50 wt%
MEA-MCM-48, (c-1) SBA-15, (c-2) 50 wt% MEA-SBA-15.

Table 1. Surface area, pore diameter and Pore volume of mesoporous
materials with MEA impregnation amount

Materials MEA Surfage area Pore diameter Pore volume
amount (Wt%)  (m?/g) (A) (m*/g)
MCM-41 - 1419 27.1 1.155
30 230 90.6 0.550
MCM-41-MEA 50 174 119.2 0.614
70 98.8 110.5 0.291
MCM-48 - 829 30.4 0.867
30 77 1233 0.263
MCM-48-MEA 50 53 122.7 0.137
70 52 133.2 0.190
SBA-15 - 676 48.2 0.792
30 316 62.1 0.636
SBA-15-MEA 50 217 70.9 0.512
70 98 101.5 0.343
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