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Synthesis and investigation of the crystal structure of NiO-Ni:S;@rGO
nanocomposite
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Abstract

In the present study, Ni»S3 nanoparticles were synthesized and uniformly loaded onto a reduced graphene
oxide (rGO) substrate via a hydrothermal method. Subsequently, the resulting Ni»S3;@rGO composite was mixed
in an equal weight ratio with nickel oxide nanoparticles prepared by a co-precipitation method followed by high-
temperature calcination, leading to the formation of a NiO-Ni,S3@rGO heterostructure. The crystal structures of
NiO, Ni,S; and NiO-Ni,S;@rGO were investigated by X-ray diffraction (XRD) patterns. The XRD pattern of the
NiO-Ni;S;@rGO composite exhibited diffraction peaks corresponding to both Ni,S; and NiO, confirming their
coexistence as the main components of the composite. Moreover, the lack of noticeable peak shifts compared to
the pure Ni»S; and NiO samples indicates that the crystal lattices of both components were preserved in the
composite. Finally, the presence of broad diffraction peaks in the 20 ranges of approximately 23° and 40° confirms
the existence of rGO in the structure and the successful loading of the composite onto the carbonaceous substrate.
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