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1 BiFeOs Mdssbauer
Tablel Room temperature Mdssbauer parameters of BiFeO; nanoparticles with various particle sizes
D (nm) Subspectra  Relativeintensity (%)  Line width (mm/s) 1S (mm/s) AEq (mm/s) Hi (T)
”n Sixtet 82 0.61+0.04 0.43+0.02 0.08+0.01 49.0+0.1
Doublet 18 0.53+0.09 0.37+0.03 0.86+0.06 -
% Sixtet 88 0.60+0.03 0.37+0.01 0.07+0.01 49.3+0.1
Doublet 12 0.73+0.22 0.28+0.05 0.66+0.11 -
29 Sixtet 92 0.57+0.02 0.44+0.01 0.07+0.01 49.5+0.1
Doublet 8 0.65+0.25 0.39+0.06 0.58+0.13 -
Coarse-grained?  Sixtet 100 0.4 0.3 -0.13~0.4 49.9
Amorphous'” Doublet 100 0.45:0.02 0.29+0.02 0.85+0.02 -
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Fig.3 Room temperature M 6ssbauer spectra
of BiFeO; nanoparticles
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Weak Ferromagnetism in Perovskite-type Bismuth Ferrite Nanoparticles
HE Hai-ying, KOU Xin-li, LI Jan-gong

(Institute of Materials Science and Engineering, Lanzhou University, Lanzhou, Gansu 730000, China)

Abstract: A series of BiFeO; nanoparticles were prepared by the sol—gel process. X-ray diffraction analysis shows
that their rhombohedral crystal symmetry remains. However, as the particle size decreases, the edge length of the
unit cell increases markedly and the angle between the edges deviates increasingly from 60°. Magnetic measurements
show obvious weak ferromagnetism. The magnetization and magnetic susceptibility increase with decreasing particle
size. The spontaneous magnetization of weak ferromagnetism decreases linearly with T instead of T2. M&sshauer
studies reveal that the spin canting angles in the smaller particles are bigger and have a wider distribution. The
magnetic structure in these particles is a complicated uncompensated antiferromagnetic spin arrangement. The
relations between structure, magnetostructure, and weak ferromagnetism are discussed in terms of small size effect
and surface effect.

Key words: ferrite; nanoparticle; weak ferromagnetism
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