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Abstract

Nanocomposites based on graphene and Co304, M0O3, NiO and WO3 have been synthesized
by a combination of sol-geland sonochemical techniques. N,N-Dimethyloctylamine was used
for the formation and stabilization of metal-containing sols and for stabilization of graphene
suspension. The structure, morphology and composition of graphene-based nanocomposites
were investigated by means of transmission electron microscopy, X-ray diffraction, Raman
and FT-IR spectroscopy. It has been shown that the proposed method allows obtaining the
hybrid nanoparticles with 10 to 200 nm size consisting of Co304, M0O3, NiIO or WO3
crystallites coated with the graphene layers. This method enables preparing chemically
homogeneous composite nanopowders for the production of high performance
(photo)catalysts and fine-grained ceramics for the energy sector with uniform distribution of
components within a volume. It has beens proven experimentally that graphene sheets are
involved in the formation of hybrid nanoparticles based on metal oxides as structuring and
texturing agents. These results show promise in the synthesis and fabrication of well-defined
graphene-based functional materials, including graphene-ceramic hybrids, with a broad scope
of applications.

1. Introduction

Over the past decade, a growing interest of researchers has been focused on graphene-ceramic
composites [1-3]. The composites consisting of graphene or graphene oxide and metal oxide
nanoparticles are attractive as raw materials due to the fact that graphene improves their
specific strength, electrical and thermal properties [4-7]. Specific properties of such
composites are related to the formation of the chemically bonded graphene—metal oxide
interface [1, 8]. Composites based on graphene, graphene oxide or reduced graphene oxide
and nanopowders of metal oxides are promising raw products for designing new high-purity
materials with a wide range of end use: anodes for Li-ion batteries, supercapacitors,
transistors, (photo)catalysts, solar cells, sensor materials, fuel cells, electrochromic devices,
etc. [1, 5, 7, 9-12]. As known, beneficial effects of graphene addition on the physicochemical
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