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Metal-free organic electrocatalysis for conversion and storage of renewable
electricity
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Sustainable rare metal free hydrogen bonding conductive ﬁolymer
electrocatalysts were developed from various abundant elements and synthetic methods to realize
on-demand use of renewable energy by conversion of electricity surplus from renewable sources such
as solar, into storable chemical energies. Electropolymerized poly-dopamine (PDA) has achieved an
overpotential of ca. 100 mV for hydrogen evolution reaction, as active as a high performance Pt
catalyst, and far better than the PDA obtained by previously developed oCVD method. Electrocatalytic
CO02 reduction has also been achieved by electrochemically self-assembled CuSCN/neutral red hybrid
thin film. Electrodeposition also yielded Co-doped ZnO thin film which was active as a catalyst for

water oxidation.
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