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Abstract

In this study, Mno.2sC0o.25Zno.sFe204 (MCZF) mixed ferrite nanoparticles were synthesized via
chemical co-precipitation method and subsequently incorporated into a polyvinyl alcohol (PVA) matrix
at different weight percentages (2, 4, 8, 10, and 20 wt%) using solution casting technique. The effect of
nanoparticle concentration on the crystalline structure and optical properties of the nanocomposites was
systematically investigated using X-ray diffraction (XRD) and UV-Vis spectroscopy. XRD results
confirmed the formation of a pure spinel phase with Fd-3m space group and its stability after
incorporation into the polymer matrix; however, a decrease in crystallite size from 25.7 to 19.4 nm and
induced lattice strain were observed due to interfacial interactions between nanoparticles and PVA
hydroxyl groups. Optical analysis revealed that the optical bandgap decreased from 5.3 eV for pure
PVA to 3.1 eV for the sample containing 20 wt% MCZF, which is attributed to the formation of
intermediate energy levels resulting from surface interactions and the gradual dominance of the
semiconducting nature of the nanoparticles. These findings confirm the tunability of optical properties
in PVA/MCZF nanocomposites through control of nanoparticle concentration and demonstrate the high
potential of these materials for applications in optoelectronic devices, optical sensors, and UV shielding.

Keywords: Ferrite/PVA nanocomposite, Mn-Co-Zn nanoferrite, UV-Vis, Optical band gap, XRD,
Solution casting.
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