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Developments of high efficient CO, capture from air and CO; conversion catalysts (' Graduate
School of Science, Tokyo Metropolitan University) OSeiji Yamazoe

Reduction of CO; concentration in the air and CO; conversion to useful chemical products
are essential for realizing a sustainable society. Our group developed CO» absorption system
from air (direct air capture, DAC) by diamine solutions which induce phase-separation
phenomenon! and catalytic CO, conversion using basic metal oxide clusters*®. Here, I
introduce our recent results for DAC system and catalytic CO; conversions. In the DAC system,
we found that diamine solution such as isophoronediamine, which reacts with low concentrated
CO; to form solid carbamic acid, showed high CO, removal efficiency from air compared with
other phase separation systems and the conventional amine solution method. The CO,
absorption mechanism and CO; desorption conditions at low temperature were studied. In the
catalytic CO, conversion systems, we applied basic Nb and Ta oxide clusters, which can
activate CO> on Lewis base sites, for CO, fixation reaction to styrene oxide and amine
compounds. In addition, we developed bifunctional catalysts by the combination of basic metal
oxide clusters and supported metal catalysts, which were active for N-formylation of piperidine
using COx.
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