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Fig. 4. Lattice parameters of BaFe,, ,,Co Ti,Oy.

Table 1. Lattice parameter a and ¢, volume V] and x-ray density p,
of BaFe,;.2,Co,Ti,O09 powders

X a (A) c (A) vV (AY)  p (gfem’)
0.0 5.882 23.215 803.2 5.305
02 5.883 23.240 804.3 5.293
0.4 5.886 23.250 805.5 5.280
0.6 5.887 23.285 807.0 5.266
0.8 5.890 23.290 808.0 5.254
1.0 5.895 23.295 809.5 5.240
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Fig. 5. Mossbauer spectra of BaFe,;.2,Co,Ti,O1y at room temperature.
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Table 2. Mdssbauer parameters for BaFey, 5,Co,Ti,Oyo powders. Hygis
magnetic hyperfine field in unit of kOe, AE, is the quadrupole splitting
and & is the isomer shift relative metallic iron in unit of mmy/s at room
temperature

Massbauer Site

parameters  4f, 2a+4f; 12k 2b

Hyg 515 490 417 405

0.0 AE, 0.08 0.04 0.25 1.70
é 0.26 0.18 0.24 0.20

Hys 501 480 409 400

0.2 AE, 0.07 0.08 0.20 1.70
) 0.26 0.17 0.23 0.17

Hyg 494 469 402 393

04 AE, 0.07 0.03 0.18 1.72
) 023 0.14 0.21 0.16

Hys 477 458 388 370

0.6 AE, 0.04 0.04 0.15 1.75
o 0.21 0.12 0.21 0.14

Hyg 465 431 377 353

0.8 AEg 0.06 0.04 0.16 1.69
) 0.21 0.11 0.15 0.12

Hig 421 399 350 320

1.0 AE, 0.07 0.01 0.15 1.65
o 0.20 0.10 0.15 0.10
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Fig. 11. Anisotropy constant K, anisotropy field H, for BaFe,,.,,
Co,Ti,O,4 powders.

Table 3. Magnetization Ms, coercivity He, anisotropy field H,, anisotropy
constant K, and Curie temperature Tc of BaFe,, ;,Co,Ti, O powders

Ms Hc Hy K Tc

(emu/g) (Oe) (kOe)  (10%rg/em®)  (K)

0.0 60.6 5014 14.0 25 780
0.2 58.3 3672 13.5 2.1 705
0.4 58.0 2415 12.0 1.7 675
0.6 57.8 1410 8.4 1.1 655
0.8 56.7 596 7.0 0.7 630
1.0 54.6 228 5.7 0.5 565
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Fabrication and Magnetic Properties of BaFe;; ,,Co,Ti,O;9 Powders
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M-type hexagonal BaFe ,,C0,TixO19 (0<x=<1.0) ferrite powders prepared by a sol-gel method. The crystallographic and magnetic
properties were characterized with a x-ray diffraction (XRD), thermogravimetry (TG), differential thermal analysis (DTA), Fourier
transform infrared spectroscopy (FT-IR), vibrating sample magnetometer (VSM), and Mossbauer spectroscopy. The result of XRD
measurements show that the a and c lattice parameters increase with increasing x from a=5.882 and ¢=23.215 A for x=0.0, to a=5.895
and ¢=23.295 A for x=1.0. From the Méssbauer results, the Co>*-Ti*" site occupancies have been affected the changes in the
magnetization and in the coercivity. The Curie temperature linearly decreases with increasing Co?*-Ti** concentration x.

Key words : Sol-gel method, Ba-ferrite, Mssbauer spectroscopy



