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Artificial photosynthesis
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Artificial photosynthesis is the process of capturing solar energy and storing it in the bonds of hydrocarbon molecules at
ordinary temperatures and pressures, and is expected to be a next-generation technology for high density energy
storage.

We have recently developed a simplified artificial photosynthetic system that can generate the organic molecule formate,
utilizing only CO, water, and solar energy. The reaction is carried out by immersing a monolithic artificial photosynthetic
device, which we have termed an “Artificial Leaf,” in a single-compartment reactor filled with water and CO= under sunlight
irradiation.

A solar-to-chemical energy conversion efficiency of up to 4.6% has been achieved for the Artificial Leaf, which is
comparable to the photosynthetic conversion efficiency of plants.

Our next target is not only to improve the efficiency of the device, but also to develop technology for the synthesis of more
practical and valuable organic species.
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In September 2011, Dr. Morikawa’s research team demonstrated the world’s first artificial photosynthesis by creating
organic matter using COz, water, and sunlight without any external assists.
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CO2 conversion to organic chemicals using an “Artificial Leaf”
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2-compartment reactor for the world first demonstration of the artificial photosynthesis
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