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Electrochemical controlled proton penetration activity by
grafting of aryl groups to electrode of graphene on Au
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Department of Chemistry, Faculty of Science, Hokkaido University, Japan

[ Abstract] Here we show that electrochemical treatment of graphene on Au (G/Au)
electrode can provide the controlled defect formation in the presence of phenylhydrazine.
Cyclic voltammograms (CV) of G/Au showed increased oxidation current in the presence of
phenylhydrazine. Presences of defects were indicated for electrochemically-oxidized G/Au
electrode from Raman spectroscopy. Underpotential deposition of Cu proved that there was
no exposure of gold surface even in the presence of defect sites. These results suggest that
phenylhydrazine derivatives are oxidized and surface-deposited to form sp’ defects. On the
other hands, vacancy-type defects were created even from the same electrochemical treatment
without the phenylhydrazine derivatives. These established techniques can be useful for the
precise control of the graphene structure with defects even for the proton transport across the
graphene.
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0.1 V. (b) Line height profile of black line in (a).



