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Fig. 1. The BaFe,O, crystal structure illustrating the S and
R blocks and the cation coordination polyhedra.

Table I. The five crystallographically distinct Fe sites

Site Coordination Population Spin  Block
12k Octahedral 6 ) S/R
4f;, Tetrahedral 2 ! S
4f,; Octahedral 2 ) R
2a Octahedral 1 7 S
2b  Trigonal bipyramidal 1 i R
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Fig. 2. X-ray diffraction patterns for BaFe,;,,Co,Ti,O at
room temperature.
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Fig. 3. Variation of the lattice constants with x in BaFe);.
COxTixolg.
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Fig. 4. Variation of the saturation magnetization and the
coercivity with x in BaFe 5 5Co,Ti,O,5 at room temperature.
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Fig. 5. Mossbauer spectra for BaFe;;,,Co,TixOy9 at room
temperature.
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Table IL. Variation of isomer shift (IS), and quadrupole splitting (QS) of 2a and 2b sites for BaFe ,.,,C0,Ti,O)9 versus x at room

temperature
x=0.0 x=02 x=04 x=0.6 x=0.8 x=1.0
2 sit 1S(mmy/s) 0211 0216 0.245 0232 0300 0.295
asie QS(mmy/s) —0.043 0.137 0.087 0.252 0.281 0.234
b sit IS(mm/s) 0.187 0.138 0.154 0.101 0.045 -0.032
stte QS(mm/s) 2.249 2.133 1.755 1.856 1.636 1591
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Fig. 6. Variation of magnetic hyperfine fields (H,) of each
site for BaFe ,.,,Co,Ti Oy9 versus x at room temperature.
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Crystallographic and magnetic properties of the Co and Ti-doped BaFe;;.,4Co,Ti 0,6(0.0 <x <1.0) system have been
investigated by means of x-ray diffractometry, Mossbauer spectroscopy, and vibrating sample magnetometer. The structure
of the system was found to be the magnetoplumbite structure, and the lattice parameter a is nearly constant and c increase as
the doped Co-Ti contents increasing. We found that the saturation magnetization nearly unchanged but the coercivity rapidly
decreased between x = 0.0 and x = 0.2 with increasing x in BaFe,.,,C0,Ti,015. From the Mossbauer spectra analysis Co-Ti
ions prefer 12k, 4f,; and 2b sites.



