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Graphene, a new class of two-dimensional sp2 carbon nanostructure, holds great promise
for potential applications in many technological fields such as optoelectronics [1]. In addi-
tion to mechanical cleavage of graphite [2] and chemical vapour deposition methods [3], the
most common preparation method of graphene starts from the oxidation and exfoliation of
graphite to graphene oxide (GO) [4-6]. Graphene oxide consists of sheets decorated with
hydroxyl, carbonyl and epoxy functional groups [7,8].
These functional groups render GO intrinsically hydrophilic and its dispersion in water is
easily achieved [9]. The treatment of GO together with water-soluble groups can lead to the
derivatization of both the edge carboxyl and surface epoxy functional groups; for example
soluble alkylated reduced GO nanosheets can be easily used as fillers in nanocomposites with
polymeric materials [10,11]. The main motivation to this method is due to the fact that from
an industrial point of view, wet-chemistry approaches are the most desirable methods for the
large scale integration of reduced GO-based polymeric nanocomposites. For this approach
the critical issue in terms of physical properties and coating uniformity remains the reaggre-
gation of the reduced GO sheets after the dispersant evaporation. This issue is very critical
mainly when the addition of such fillers have not to be detrimental for the optical trans-
parency and conductivity of graphene/polymer composites as in the case of the development
of transparent electrodes for applications in the area of optoelectronics. Along this line, the
current interest is designing new soluble polymer-modified reduced graphene oxide materials
that can be directly used to fabricate graphene-based molecular photoresponsive devices.
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