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Structural and magnetic properties of zinc ferrite nanoparticles
synthesized by green sol-gel method

Shahryar, Tahani Nezhad*; Reza, Sarhaddi
Department of Physics, Faculty of Sciences, University of Birjand, Birjand

Abstract

In this research, zinc ferrite nanoparticles were synthesized by green sol-gel method using different amounts of
seedless barberry juice as chelating agent and calcination temperature. To evaluate the structural and magnetic
properties, the synthesized nanoparticles were characterized using X-ray diffractometer (XRD), Fourier transform
infrared spectrometer (FTIR), and vibrating sample magnetometer (VSM). The results of XRD analysis show the
formation of ZnFe,O4 spinel phase along with the secondary phase of zinc oxide (ZnO) for all samples. However,
by decreasing the volume of barberry juice, crystallite size of ferrite phase and the percentage of secondary phase
formation decreases, while increasing calcination temperature leads to decrease in secondary phase, and increase
of the lattice parameter and crystallite size of zinc ferrite phase. The magnetic hysteresis loop of nanoparticles
confirms the superparamagnetic behavior of all samples, so that by increasing the volume of barberry juice and
calcination temperature, the saturation magnetization of nanoparticles decreases.
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