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Carbon Capture and Storage (CCS) have recently been attracting much attention and the
capturing existing low-concentration CO» form air, so-called direct air capture (DAC), is an
essential technology for carbon neutral society. Chemical CO, absorption method using amines
is one of the effective techniques for CCS, and a solid CO; sorbent that an amine was
immobilized on the surface of solid support such as silica is suitable for the CO; sorbent for
DAC due to easy collection and regeneration, selective CO, adsorption, and tolerance to
moisture. The sorbent with high amine loadings has been developed by a surface modification
of silica with silane coupling reagent having amino group or an impregnation of amines. In this
study, we developed a solid CO; sorbent with high-dense surface amino groups by surface
modification of silica having organic functional group with diamine. The fabricated amine-
immobilized silica possessed thermal stability up to 240°C due to chemically immobilization.
The CO, absorption property was evaluated in a fixed bed flow reactor and the fabricated
amine-immobilized silica adsorbed 400ppm CO- with >99% removal efficiency for 6 h. The
total adsorbed CO; was 4.3wt% with the terminal amine utilization efficiency of 41%. The
captured CO, desorbed at 80°C, and the capacity was not degraded by repeated use. Thus,
developed amine-immobilized silica for highly efficient adsorption of low-concentration COs.
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