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Hydrogen is valuable energy carrier because it possesses high energy density per mass, and emits
no carbon dioxide on the power generation. Hydrogen is easily obtained by water electrolysis,
hence realization of technology for hydrogen production by water electrolysis with high efficiency
and low cost is quite promising to resolve present energy problems. Proton conducting solid
electrolytes is the most advantageous material for the design of hydrogen production device.
However, polymer membranes which are currently used have misgiven us on their stability. We
demonstrated the electrolysis cells containing chemically stable zeolite as a solid electrolyte
between platinum/carbon (Pt/C) and iridium(IV) oxide (IrO,) electrodes. The cells could
successfully produce hydrogen in pure water at neutral pH resulting from fast proton migration,
and crystallinity of the zeolite directly affected the proton conductivity.
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