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Development of thermochemical water-splitting hydrogen production reactor
systems with a low temperature reactive ceramics to utilize concentrating solar
thermal energy
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Solar thermochemical water splitting reactor systems by a metal oxide redox
cycle, a fluidized bed reactor system for a large-scale (0.5-50MWth) application and a foam device
reactor system for a small-scale (50kWth) application, are designed as the prototypes, via 3-100 kW
reactors tests and the numerical simulation. These reactors are expected to utilize a high
temperature concentrated solar thermal energy (1100-1500 ) to produce hydrogen. Novel spherical
fine particles for the fluidized bed reactor and conical foam derives for the foam device reactor
are successfully developed using the low temperature reactive ceramics of Mn-doped ceria, which have

much greater reactivities than ones made with conventional or benchmark ceramic of undoped-ceria.
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