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Abstract

In this research, a novel nanocomposite with a hierarchical architecture, consisting of nickel oxide
(NiO) nanocubes anchored on reduced graphene oxide (rGO) sheets, was synthesized via a facile,
template-free, and surfactant-free hydrothermal method. Morphological investigations by Field
Emission Scanning Electron Microscopy (FESEM) confirm the formation of nanocubes with well-
defined facets and sub-micron dimensions, which are uniformly stabilized on the two-dimensional rGO
substrate. This hierarchical structure prevents the restacking of graphene layers and enhances access to
nanometric porosities. Energy Dispersive Spectroscopy (EDS) mapping analysis proved the
homogeneous distribution of Ni, O, and C elements throughout the composite structure. Furthermore,
Raman spectroscopy analysis, marked by the appearance of characteristic D and G bands, along with
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FTIR results, indicates the successful removal of oxygen-containing functional groups, the restoration
of the sp2 carbon network (effective reduction of GO), and the formation of metal-oxide (Ni-O) bonds.
The synergistic interaction between the high specific surface area of rGO and the porous structure of
the hierarchical nanocubes has led to a significant increase in the density of chemically active sites.
This synthetic strategy provides a reproducible and cost-effective pathway for producing NiO-based
nanostructures with high potential for application in high-sensitivity gas sensors and advanced energy
storage devices.

Keywords: rGO/NiO nanocomposite; Hierarchical structures; Template-free synthesis; Morphology;
Raman spectroscopy.
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