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CO; capture, release and utilization as carbon resource using light
(Graduate School of Engineering, Tokyo University of Science,) Shuhei Uno, Tatsushi Imahori

To address global warming, CO- capture and utilization (CCU) that prevents increase of
atmospheric CO, attracts much attention in recent years. The studies of CCU have been
developed separately in two areas, capture of CO» and utilization of CO,. However, in order to
utilize captured CO,, processes of release and concentration of CO, are generally required,
which involves energy consumption and CO; emissions. Our group has developed CO, capture
and release with sunlight using photo-responsive CO- absorbent 1 that transforms the structure
and changes the CO, absorption ability by photoisomerization of the azobenzene core.? In this
study, we will develop the system that CO, is supplied directly to CO> utilization technology
by light, eliminating the release and concentration processes and thus saving energy and
reducing CO emissions. In addition, as a CO, utilization, we developed a photoredox-
catalyzed carboxylation of alkynes using CO; as C1 source. By combining capture and release
of CO; by sunlight with this photoredox catalytic reaction, we will establish a sustainable CCU
technology that can do everything from CO; capture to utilization with energy savings and
reducing CO, emissions.
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