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ABSTRACT

This research studied electrical and magnetic properties of co-doped bismuth ferrite
ceramics. At first, effects of Nd,O, dopant on structure and properties of (Bi,_Nd )FeO, ceramics,
i.e. (Bi, Nd )FeO, (BNFO) when x = 0, 0.05, 0.10, 0.15 and 0.20 mol fraction were studied. The
ceramics were prepared using a mixed-oxide method. The mixed powders were calcined at 800
°C for 2 h. Chemical composition of the powders were investigated using X-ray diffraction
(XRD) technique. The powders were then pressed and sintered at temperature in between 825-900
°C for 2 h to form ceramics. It was found that the optimum sintering temperature was 850 °c
where maximum density was achieved. Chemical composition was examined using XRD
indicated the existence of mostly polycrystalline rhombohedral phase for BNFO ceramics. At
high Nd,O, doping content (x = 0.2) showed the structure of BNFO was changed from
rhombohedral-rich to orthorhombic-rich phase. Increase in Nd,O, content increased densification
of the ceramics. Increasing Nd-doping content decreased grain size and electrical conductivity
values which resulted in an increase in dielectric constant of the ceramics. Ferroelectric
measurement of these samples showed that remanent polarization and coercive field were
improved with increasing of doping content. Magnetic properties investigation of the ceramics
indicated the magnetization depended on the doping content of Nd,O,.

It was found that the optimum condition of BNFO was BNFO_, . where improved

electrical properties of BFO ceramics were observed, but the magnetic properties were not well



enough. The effects of Co,0, dopant on structure and properties of (Bi,,.Nd, ,)(Co Fe, )O,
ceramics, i.e. (Bi,,Nd,,)(Co Fe, )O, (BNFCO) when x = 0, 0.03, 0.05 and 0.07 mol fraction
were also studied. The ceramics were prepared using a mixed-oxide method. The mixed powders
were calcined at 800 °C for 2 h. Chemical composition of the powders were investigated using
XRD technique. The powders were then pressed and sintered at temperature in between 825-900
°C for 2 h to form ceramics. The optimum sintering temperature was found to be 850 °C where
maximum density was achieved. Chemical composition was examined using an XRD indicated
the existence of polycrystalline rhombohedral phase for BNFCO ceramics. Increase in Co,0,
content increased densification of the ceramics. Increasing Co-doping content decreased grain
size and electrical conductivity values, but resulted in an increase in dielectric constant.
Ferroelectric measurement of these samples showed that remanent polarization and coercive field
were improved with increasing of doping content. Magnetic properties investigation of the
ceramics indicated that ferromagneticity, remanent magnetization and coercive magnetic field

were improved with increasing of doping content.



