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Development of Technology for Solar Fuels Using Photoelectrochemical Cell
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Toshiba is promoting the development of a technology for solar fuels using a photoelectric conversion device as one of the future technologies
for the realization of a hydrogen society that efficiently uses renewable energy. This technology, known as artificial photosynthesis, has the potential
to generate carbon compounds including useful chemical resources and carbon-based fuels with high transportation and storage performances from
water and carbon dioxide (CO,) by means of solar energy. It has been attracting considerable attention in recent years as a countermeasure against

the future depletion of fossil fuels and global warming caused by increased demand for energy worldwide.
By applying a photoelectrochemical cell, we have developed a technology to continuously convert CO- into carbon monoxide (CO) that achieves a

high CO. photoreduction efficiency of 2.0%.
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Photoelectrochemical cell for solar fuel and mechanism of photoelectro-
chemical CO reduction
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Changes in efficiency of photoreduction of CO. to CO and Faraday efficiency
of CO generation over time
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Relationship between current density and voltage calculated by photoelec-
trochemical reaction theory
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Changes in electrolytes with different pH values with and without pH adjust-
ment over time
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Relationship between current density and voltage calculated by photoelec-
trochemical reaction theory with chemical bias
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