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Development of a platinum-free fuel cell by using a hydrogenase model as an electrod
e catalyst

Takahiro, Matsumoto

3,600,000 1,080,000

®

We have achieved development of a platinum-free, molecular fuel cell by means of a
hydrogenase enzyme model as an electrode catalyst in this research project. This is the first example of
construction of a fuel cell with a molecular catalyst. The hydrogenase is an enzyme that activates not onl
y dihydrogen but also dioxygen, which corresponds to anode and cathode reactions of the fuel cell. We have
modeled the function of hydrogenase and its active site structure to produce various molecular catalysts
such as nickel-iron and nickel-ruthenium complexes to oxidize dihydrogen and reduce dioxygen. We have appl
ied these molecular catalysts to anode and cathode of the fuel cell to generate power output. Although the
power density from the molecular fuel cell is lower than platinum-based fuel cell at the present, we beli

ve that this new technology developped in this project is quite promising in future.
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