©
2018 2020

Highly efficient hydrogen production process from water using electric field
assist and strain effect
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ApBIying an electric field to solid metal oxide catalysts with lattice
strain enabled to proceed both oxygen evolution reaction from surface lattice oxygen of the oxide
catalysts and hydrogen evolution by the reaction between lattice oxygen defects and steam, even at
350 degree-C with high reaction rate. Introducing lattice strain (strain effect) and applying the
electric field were also effective for lowering the reaction temperature of various hydrogen
producing reactions, such as steam reforming of hydrocarbons or alcohols and dehydrogenation of
hydrocarbon in the presence of steam. At which, redox reaction involving the surface lattice oxygen
of the oxide catalysts were promoted by the strain effects and the electric field assist, and
thereby the reactions proceeded with high activity even at low temperatures. These results
demonstrated the effectiveness of this research concept that low-temperature catalytic reaction
using the electric field assist and the strain effects.
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