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Abstract

BiFe1-xCrxO3 and BiFe1-xCoxO3 (x = 0.00, 0.01, 0.03, 0.05 and 0.07) nanopowder was synthesized by a facile sol-gel route. XRD confirmed the phase pure formation of all cobalt doped BiFeO3 samples. The crystallite sizes as determined by Scherrer equation were found to be 46 nm, 50 nm, 48 nm, 45 nm and 43 nm for 0%, 1%, 3%, 5% and 7% Cobalt doped BFO respectively. 
The magnetic hysteresis loop was measured at room temperature possesses a weak ferromagnetic behavior of the sample and the magnetization was enhanced with the increase in Cr and Co doping concentration. Saturation magnetization increases and coercive field decreases with the increase in Cr and Co doping concentration. Mössbauer study confirmed that the oxidation state of Fe in Cr and Co doped BFO samples to be +3 high spin states. Hyperfine magnetic field found to be decreased with the increase in Co doping concentration whereas hyperfine magnetic field found to be increased with the increase in Cr doping concentration
Cr doped BFO nanoparticle shows good ferroelectric hysteresis loop whereas Co doped BFOshows poor ferroelectric hysteresis loop. Leakage current density parameter is reduced by substituting Cr and Co ion at Fe site of Bismuth ferrite nanoparticles. Dielectric constant and loss was decreased by increasing frequency.Absorption spectra is performed by UV Visible spectroscopy in the visible region spectra. Band gap energy is calculated by Tauc Equation and also by first derivative of Absorption spectra. Band Gap energy of transition metal doped bismuth ferrite nanopowder lies between 2.07 - 2.42 eV. Band gap is enhanced by substituting Chromium and cobalt at Fe site of Bismuth ferrite. These synthesized materials are quite suitable for information storage, optoelectronic, spintronics, memory storage, magnetic sensors, FERAM, digital identity card, micro chip, magnetic resonance imaging (MRI) device application and retina treatment of human eye by using photosensitive cell in dark and bright light conditions..
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