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Electrochemical reduction of graphene oxide by cyclic voltammetry
and constant potential methods on copper substrate
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Abstract: In this paper, graphene oxide (GO) was reduced using inexpensive and
environmentally friendly methods on the copper substrate. These methods included
constant potential and cyclic voltammetry. In the cyclic voltammetry method, GO was
deposited on the copper substrate and reduced. In the constant potential method, GO
was firstly deposited by a drop cast and then reduced by constant potential method.
Electrochemically reduced graphene oxide (ERGO) was characterized by using
scanning electron microscopy (SEM), X-ray photoelectron spectroscopy (XPS) and
Raman spectroscopy. In this study, the results showed that the constant potential
method was the best method for the electrochemical reducing of GO. In this way, most
functional groups had been reduced. In addition, a high density of the defects and
wrinkling of the sheets was observed. The electrochemical impedance spectroscopy
(EIS) test also proved that most of the conductivity belonged to the GO reduced by the
constant potential method. Consequently, the method can replace chemical methods for
the reducing of GO and eliminates the major weakness of chemical methods that use
toxic substances.

Keywords: Graphene oxide, Cyclic voltammetry, Constant potential, Electrochemical
methods
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