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Electrochemical performance enhancement by using graphene for energy storage and catalysis
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etal oxide or sulfide nanomaterials have been developed for energy storage (supercapacitor), photo catalysis and sensor applications.

Their performances have not been satisfactory and are being improved by several different ways. Two or three transition metals
have been employed or reaction conditions have been tuned to get the best results. Transition metal oxides or sulfides have low thermal
conductivities that result in low super capacitive and catalytic performance. To overcome this limitation, various materials that can
improve the conductivity such as graphene and carbon nanotubes have studied extensively. Owing to their large surface area and high
electrical conductivity, synergistic effects of excellent conductivities of graphene and high electrical properties of metal oxides or polymers
have improved the overall electrochemical performances tremendously. In this study, graphene (natural or synthesized), graphene oxide,
reduced graphene oxide, highly reduced graphene oxide have been tested for improving performances as a super capacitor, sensor and
photocatalyst. Other methods have also been used such as doping of graphene with nitrogen or sulfur, using metal sulfides instead of
metal oxides and using highly porous materials as substrates. In the synthesis of these materials, a cleaner technology has been employed.
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Scheme 1: Mechanism of the
photodegradation of dyes and
& illustration of electron transfer
between the RGO sheets and ZnO
under UV light in the presence of
the ZnO/RGO catalyst.
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