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Fabrication of graphene oxide/nickel nanocomposite by electrooxidation
method and investigation of concentration on its structural and magnetic
properties
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Abstract

With the advancement of technology, the development of novel materials with enhanced physical and chemical
properties—especially those with high strength and low weight—has attracted significant attention. Among these,
nanocomposites have emerged as promising candidates due to the presence of nanoscale reinforcements, which
offer a high surface area and distinct properties compared to microcomposites. Graphene, as a two-dimensional
structure with excellent conductivity, combined with nickel nanoparticles exhibiting magnetic properties, provides
an effective combination for the fabrication of magnetic nanocomposites. Among various synthesis techniques,
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electrooxidation is considered a suitable method due to its simplicity, low cost, and controllability. The aim of
this study is to investigate the effect of synthesis parameters, including applied electrolyte concentration, on the
magnetic properties of graphene oxide/nickel nanocomposites. In this study, graphene oxide/nickel
nanocomposites were synthesized using the electrooxidation method at various applied electrolyte concentrations
(0.05, 0.1, and 0.75 M). To investigate the structural, physical, and magnetic properties of the samples, various
characterization techniques including X-ray diffraction (XRD), scanning electron microscopy (SEM), Fourier-
transform infrared spectroscopy (FTIR), and vibrating sample magnetometry (VSM) were employed. XRD
analysis indicated an increase in crystallinity, the appearance of new nickel phases, and the formation of nickel
oxalate phases at different concentrations. FT-IR spectroscopy and SEM/EDX images also confirmed the increase
in nickel-oxygen bond formation, nickel crystal growth, increased surface roughness and the creation of denser
and more heterogeneous structures with increasing electrolyte concentration. Vibrating sample magnetometry
(VSM) test showed There is a nonlinear relationship between nickel concentration and magnetic properties. This
research showed that using the electrooxidation method and by adjusting the solution concentration, the magnetic
properties of graphene oxide/nickel nanocomposites can be effectively controlled, and concentration changes
played a key role in controlling the crystal structure, surface morphology, and magnetic properties of GO/Ni
nanocomposites.

Keywords: Electrooxidation method, graphene/nickel oxide nanocomposite, magnetic properties, crystal
structure
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