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Hydrogen Production Catalyzed by Dicobalt Complex

Hisaeda, Yoshio
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In recent years, molecular hydrogen has attracted much attention as a carbon free
fuel for future energy systems. Recently, the electrocatalytic activities of cobalt complexes such as
cobalt porphyrins, cobaloxime, and imine/oxime cobalt complex, for hydrogen production have been
reported. In these studies, electrochemically generated Co(l) species would reacts with proton to form
Co(I11)-H intermediate, and following mechanism for hydrogen production was discussed in many groups. We
synthesized new imine/oxime based dicobalt complex and investigated electrochemical behavior in
comparison to that of corresponding mono-cobalt complex. Using this dicobalt complex, we started to
explore its proton reduction ability to form hydrogen. We report electrocatalytic hydrogen production
from water using dicobalt complex as catalyst, and unique hydrogen evolution mechanism by dicobalt
complex with intramolecular electron transfer in the catalytic cycle is proposed.
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