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Application of P2C Using CO, Electrolysis Cells to Recycling of Emitted CO, as Resources
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Various approaches, such as the utilization of renewable energy as a major power source, conversion to non-fossil energy sources, and expanded
application of green hydrogen produced using renewable energy, have been progressing in Japan aimed at achieving carbon neutrality by 2050.
Attention has also been increasingly focused in recent years on technologies for the production of chemicals such as plastics using emitted carbon
dioxide (CO,) as a chemical feedstock.

The Toshiba Group is vigorously promoting the practical realization of power-to-chemicals (P2C) through the electrochemical conversion of
CO; contained in exhaust gases and the atmosphere into carbon monoxide (CO) using green renewable energy, as well as the production of fuels
and chemicals synthesized from CO and green hydrogen. We have obtained positive results in our efforts to increase the size of CO, electrolysis
cells through the development of a cathode catalyst with an electrode area of 400 cm? that achieves a faradaic efficiency of more than 96%. The
application of P2C to the production of aviation fuel as a replacement for fossil-derived fuel is expected to reduce the amount of CO, emitted from

this source by about 80% in the future.
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Concept of power-to-X (P2X)
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Concept of P2C
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Example of chemical products produced using P2C processes
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Solid polymer CO, electrolysis cell and its cross-sectional outline
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Development targets for large-scale CO, electrolysis module
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Prototype cathode catalyst with electrode area of 400 cm?
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Results of measurements of CO production faradaic efficiency of
five samples cut from prototype cathode catalyst
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Single-cell stacked CO; electrolysis cell with electrode area of 400 cm?
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Plan for development of large CO, electrolysis modules
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Process of sustainable aviation fuel (SAF) production using P2C
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Example of business model of SAF production using P2C
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