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ABSTRACT

by a "grafting through" approach using reversible addition-fragmentation chain
transfer (RAFT) polymerization. For this purpose, a double-bond-containing
modifier (MD) was prepared. After edge-functionalization of graphene oxide (GO)
using two different amounts of MD and preparation of modified graphenes (LFG and
HFG), RAFT polymerization of styrene was applied to achieve functionalized GO
with different densities of polystyrene chains. Fourier transform infrared spectroscopy
showed that MD and polystyrene chains were grafted at the edge of GO. The gas
chromatography results showed that conversion decreased by increasing the modified
GO content and grafting density of the MD. The number-average molecular weight
and polydispersity index of polystyrene chains were derived from gel permeation
chromatography data. A greater content in modified graphene resulted in lower
polystyrene, molecular weight of the attached polystyrene chains and an increase in their PDI value.
Increase of grafting density of MD resulted in lower molecular weight of polystyrene
chains with no considerable variation in PDI value. The thermogravimetric analysis
grafting through, results showed that char residues were about 45.1 and 46.8% for LFG and HFG,
reversible addition- respectively. The amount of degradation ascribed to polystyrene increased with
increase of grafting density of MD and decreased with increase of modified graphene
content. The X-ray diffraction results were used for evaluation of interlayer spacing
of graphene layers after functionalization process and studying the nanocomposites
grafting density structure. The results of scanning electron microscopy and transmission electron
microscopy analyses showed that graphene layers with high clarity turned opaque

with lots of creases by oxidation and attachment of polystyrene chains.

Edge—functionalized graphene nanolayers with polystyrene chains were prepared

graphene nanolayers,

fragmentation chain transfer

polymerization (RAFT),
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