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Graphene and its derivatives, such as graphene oxide (GO) and reduced graphene oxide
(rGO), have alarge surface area, which, in combination with the oxygen-containing
functional groups within the GO structure, makes them excellent materials for covalent or
noncovalent bonding of various molecules, polymer chains, or nanoparticles. The hybrid
nanocomposite materials prepared this way often manifest superior properties than their
components [1,2]. In this study, we synthesized GO/platinum nanoparticle (Pt-NP) composites
in a single step using low doses of gamma irradiation (1-20 kGy), starting with
hexachloroplatinic acid as a precursor. Spectroscopic and microscopic techniques were
used to evaluate the structural and morphological properties of the produced composites,
along with density function theory (DFT) to examine the nature of the interactions between
platinum clusters and graphene oxide sheets. GO-PtNP composites prepared at doses of 10
and 20 kGy showed homogeneous coverage of GO sheets with PINPs, while the GO-PtNP
sample prepared at the lowest applied dose showed islands with scarce populations of
PtNPs and areas where PINPs appear large and grouped. The estimated crystallite size was
~20 nm for the PINPs prepared at 1 kGy and around 14 nm for the ones prepared at 10 and
20 kGy. The binding energy calculations suggested significant noncovalent binding between
GO and platinum nanoparticles. The electromagnetic shielding efficiency of all composites
was investigated in the frequency range from 8-12 GHz. The interfacial polarization, which
originates from the difference in electrical conductivity of the materials in the interface,
contributed to the dissipation of electromagnetic waves.
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