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Abstract

In this paper, strontium spinel ferrite nanoparticles (SrFe;O4) were synthesized by sol-gel
method. Also, in order to investigate the effect of sintering time on the structural, magnetic and
dielectric properties of strontium spinel ferrite nanoparticles a gel of metal nitrates with proper
molar ratios was first prepared and then the powder was sintered at 700 °C at different times. To
investigate structural properties from the X-ray diffraction pattern, Fourier transform infrared
spectroscopy and field emission scanning electron microscopy were used. Furthermore, to
investigate magnetic and dielectric properties from of the vibrating sample magnetometer and an
LCR meter were used. The results of X-ray diffraction patterns indicated the formation of the
main phase of spinel-strontium ferrite with increasing sintering time. The results of field emission
scanning electron microscope showed that the particles size is nano, but particles are stacked
together. The results of the Fourier transform infrared spectroscopy confirm the spinel structure
in the samples. Hysteresis curve of the samples showed that with increasing sintering time,
saturation magnetization and magnetic coercivity increased which is due to change in the
distribution of ions and the anisotropy of nanoparticles. Also, the dielectric measurement of the
samples shows that the dielectric constant and the dielectric loss decrease while ac electrical
conductivity with increasing the frequency increases. These changes were studied by the
Maxwell-Wagner model.

Keywords: Strontium spinel ferrite, Sol-gel, Sintering time, Structural properties, Magnetic
properties, Dielectric properties
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