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Development of metal-enzyme hybrid electrodes by using a microforming
technologies
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Producing hydrogen by water electrolysis is a promising solution to store
the renewable energy. However, water electrolysis requires catalysts containing platinum. Purpose of
this study is development of new catalytic electrodes for water electrolysis without platinum, but
with bio-molecular catalysts that called hydrogenases. Hydrogenases are enzymes which catalyze the

reversible oxidation of dihydrogen into two protons and electrons. However, there are many
technological problems, i.e., hydrogenases with their diameter of about 10 nm must be fixed on
electrodes in very large quantities. In this study, development of new catalytic electrodes with
nanoporous surface structures of nanocrystalline Ni-W alloys by electrodeposition and also Zr-based
bulk metallic glasses that may be suitable to fix the h{drogenases in very large quantities. In
addition, development of our proposed new liquid-type electrode for producing hydrogen gas that
contains large amounts of hydrogenases.
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