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In this study, the goal was to establish a photoenergy conversion system that stores chemical energy and to
construct an artificial photosynthesis system, which combines the photooxidation of water molecules and the
photoreduction of CO,. As key technologies, graphene-like carbon nitride with improved visible light absorption, a
light-harvesting dye arrangements on inorganic nanosheets through electrostatic interactions, and noble metal
clusters with CO, photoreduction activity were synthesized. Additionally, the establishment of an electron
microscopy technique capable of observing complex structures at the atomic level was conducted simultaneously.
Successful development of these key technologies and the conjugation of photochemical reactions led to the

molecular-level reproduction of essential aspects of natural photosynthetic reactions.
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