Graphene and few layer graphene (FLG) synthesis methods
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Three new different synthesis methods of graphene and few layer graphene (FLG) materials were
developed.

Two of them were based on the use of the microwaves irradiation, the first one: to induce the catalytic
unzipping of the carbon nanotubes and an exfoliation of the expanded graphite in the second one [1, 2].
The last method, very recently developed, was based on the use of the mechanical thinning of graphite
based materials [3]. All methods have different advantages: unzipping of the carbon nanotubes allows
the control of the number of the graphene sheets in the final products, the FLG obtained from the
expanded graphite consist of big size (up to few tenth micrometers) sheets and finally the third method
results in high yield (up to 60%), low cost and process simplicity which make it very promising for the
industrial scale applications. The obtained graphene and FLG were characterized by different
microscopic and spectroscopic techniques such as TEM, TEM-SAED, TEM-DF-SAED AFM, XPS, IR.
The theoretical simulations using Reactive Forcefields show that the presence of the catalyst
nanoclusters and oxygen at the carbon nanotubes decreases the energy barrier during their unzipping
process. An example of the TEM of few micrometer size graphene sheets and TEM-DF-SAED are
presented on the figure below.
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Figure: TEM (left) and TEM-DF-SAED (right) images of the graphene materials obtained by exfoliation of the
expanded graphite under microwaves irradiation.
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