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Abstract

Graphene, a single layer of carbon atoms arranged in a two-dimensional honeycomb
lattice, possesses exceptional mechanical, thermal and electron transport properties that
give it a wide range of applications [1,2]. However, its high production cost and processing
challenges have driven extensive research intfo cost-effective alternatives such as graphene
oxide (GO) [3,4] and reduced graphene oxide(rGO) [5,6]. Herein, efficient synthesis and
exfoliation methods for GO and the hybrid material, reduced graphene oxide@graphene
oxide (rGO@GOQO) are proposed. Their successful synthesis and exfoliation, as well as their
layered structure were confirmed by advanced characterization techniques such as XRD,
Raman spectroscopy, XPS, FE-SEM and HR-TEM. Various electrochemical studies, revealed
their great capacities to act as recognition elements, charge storage materials, catalyst
support and hence, their strong potential for the development of sensors and Energy storage
devices.
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Figure 1: (a and b) As synthesized GO, (c and d) exfoliated GO, (e) single layer GO (SLGO), (f) SLGO
supported multiwalled carbon nanotube (MWCNTs) for sensing applications.

Figure 2: (a and b) As synthesized reduced graphene oxide@graphene oxide hybrid material
(rGO@GO), (c and d) r~GO@GO supported manganese oxide nanorods for energy storage
application.
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