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CO; capture and utilization with sunlight based on control of molecular space (‘'Graduate
School of Engineering, Tokyo University of Science) OTatsushi Imahori'

To accomplish carbon neutral by 2050, carbon-recycle that captures CO» and utilizes it as a
resource must be put to practical use. In particular, CO, capture and transformation to chemicals
doubly reduce atmospheric CO; through CO; capture and replacement of use of fossil carbon
resource. However, development of the carbon-recycle technologies to chemicals is limited.
While various CO; capture technologies have been developed and are under development, the
technologies include heating and/or high-pressure process with high energy, which is likely to
emit CO; in the energy production process. CO; transformations to chemicals with less CO»-
emmition process are also limited. Our group is developing carbon-recycle technologies using
sustainable sunlight. CO, capture and release technology with sunlight has been developed
based on control of molecular space with photo-responsive structural changes. CO»
transformations forming a C-C bond with sunlight has also been developed with visible-light-
redox catalysis, which constructs nuclei of chemicals by the C-C bond formation and enables
synthesis of various chemicals. Sustainable carbon-recycle technologies with sunlight could
expand the application and accomplish practical use.
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