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Abstract:

This study focuses on the synthesis and characterization of a nanocomposite material based on zinc
oxide (ZnO) nanoparticles supported on natural clay as a carrier. Cold plasma technology was
employed as an innovative and environmentally friendly fabrication approach, aiming to investigate
its effect on the physical and chemical properties of the clay matrix and to evaluate its efficiency in
producing ZnO nanoparticles with high stability and uniform size distribution.

The experimental methodology involved treating a mixture of clay and a zinc precursor with cold
plasma, followed by drying and thermal processing steps. The structural and functional properties of
the synthesized materials were characterized using advanced techniques, including Fourier-transform
infrared spectroscopy (FTIR) and X-ray diffraction (XRD).

The results revealed a significant improvement in the adsorption properties of the clay surface after
plasma treatment. Furthermore, XRD analysis confirmed the successful formation of ZnO
nanoparticles with enhanced crystallinity and homogeneous distribution on the clay surface. This
study concludes that cold plasma technology represents an effective route for fabricating (Clay/ZnO)
nanocomposites with enhanced functional performance, making them promising candidates for
advanced environmental applications, particularly in the field of water treatment.

Keywords: Nanotechnology, Zinc Oxide, Nanoparticles, Cold Plasma, Clay, Environmental

Applications.
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