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Nuclear Hydrogen Production Systems
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Hydrogen is now attracting attention as a future energy carrier.  Toshiba is engaged in research and development of hydrogen
production using nuclear energy. We have selected three hydrogen production technologies according to the heat source temperature.
Steam reforming of dimethyl ether (DME) can utilize the low-temperature heat of approximately 250 ‘C produced by a light-water reactor.
High-temperature steam electrolysis can be realized with higher temperature heat sources exceeding 500 T such as a gas reactor or a fast

reactor.
temperature gas-cooled reactor, are applicable.

At high temperatures of more than 900 C, thermochemical processes such as the iodine-sulfur (IS) method, using a high-

Our R&D efforts are focused on the development of a high-performance catalyst for steam reforming of DME, cell development for
high-temperature steam electrolysis, and efficiency improvement as well as material development for the IS method.
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Nuclear hydrogen production methods
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Hydrogen production by steam reforming of DME
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Catalyst
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Reaction mechanism of steam reforming of DME
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Results of hydrogen production test using catalyst developed by Toshiba
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Basic principle of high-temperature steam electrolysis
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Technical issues in high-temperature steam electrolysis unit
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Cylindrical electrolysis cell
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Testing equipment for cylindrical electrolysis cell
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Basic reaction in IS method
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Test loop for IS method
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Conceptual figure of heat exchanger and sample of SiC block
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