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Fig. 1 The XRD of Y and Ho doped powder samples
(x=0.05~0. 20) by hydrothermal method
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ceramic samples at room temperature
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Effects of rare earth elements yttrium and holmium doping on
magnetic properties of bismuth ferrite

XU Jun, HE Xiao-ping
(School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; Bismuth ferrite is a kind of typical single phase multiferroic material, its macro magnetic
property is poor. To improve the magnetic performance, rare elements yttrium and holmium were used
to replace A-site of bismuth ferrite. The yttrium-doped and holmium-doped powder samples were
prepared using hydrothermal method, and the ceramics were fabricated using these powders by
conventional solid state reaction. When 12, 5 mol/L potassium hydroxide was used as a mineralizer, the
reaction temperature was 240 ‘C and reaction time was 24 h , yttrium-doped and holmium-doped
bismuth ferrite particles were synthesized. The X-ray diffraction patterns reveal that a pure
rhombohedral bismuth ferrite phase can only be obtained at doping amount £<C0. 05, with the increase
of doping, more and more impurities appear. Magnetic measurement shows saturated magnetization and
hysteresis loop for all the doped samples, indicating enhanced magnetism by yttrium and holmium
doping. The yttrium-doped samples possess larger saturation magnetization comparing to the holmium-
doped samples on the same doping amount. As yttrium ion and holmium ion in the similar size are
nonmagnetic and magnetic respectively, the results suggest that the magnetic moment of the doping
ions may not be the major impact factor for the magnetic enhancement of doped bismuth ferrite.
Key words: bismuth ferrite;magnetic properties;rare earth doping
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