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Molecular modification of graphene on metal surface for
catalytic activity control
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[ Abstract] Here, we show that graphene metal interaction can be modulated by the
molecular modification at surface. Graphene on gold surface was synthesized by chemical
vapor deposition. Crystallinity of graphene was characterized by Raman spectroscopy.
Molecular modification of graphene/gold was accomplished by the electrochemical oxidation
phenylhydrazine under electrochemical potential control. Successive introduction of defective
sites were confirmed from Raman spectroscopy and Cu under potential deposition. It was
found that gold surface was not exposed even after electrochemical modification, suggesting
the formation of sp> defect site. These defects can introduce the strain of graphene at metal
surface and modulating the interaction between graphene/metal interface. Importantly, we
found that molecular modification at graphene/metal surface resulted in the control of
electrocatalytic activity. Rate-limiting step for electrocatalytic hydrogen evolution reaction
can be modulated after the molecular modification confirmed from steady-state Tafel plots.
These results showed that importance of the electronic interaction of graphene/metal and
catalytic activity, which can be controlled by molecular modification.
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Figure 2. Tafel plots of graphene/Au (black square), 0.4
mC-cm”-deposited Ph-graphene/Au (red circle), and 0.9



