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Abstract: Lead (Pb?” ) substituted cobalt ferrite (Cor - Pb.Fez: O+, x = 0.1-0.5) nanoparticles were
synthesized via the sol-gel autocombustion method to investigate the impact of Pb?’ concentration on
structural and optical properties. X-ray diffraction (XRD) confirmed phase purity, with an increasing
lattice parameter due to the larger ionic radius of Pb?* . UV-Visible spectroscopy revealed an absorption
edge shift (690-703 nm), and band gap values were determined using both absorption edge and Tauc’s plot
methods. The band gap decreased up to x = 0.3 due to impurity band formation and grain size effects but
increased at x > 0.3, attributed to the Burstein—Moss effect. The findings highlight the tunability of
CoFel 1001 properties through Pb** substitution, making them promising for optoelectronic applications.
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