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Fig. 1. X-ray diffraction patterns of BaFe;;O,o powders annealed at
(2) 700 °C, (b) 800 °C, (c) 900 °C, (d) 950 °C for 6 hours in air.
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Fig. 2. Mossbauer spectra of BaFe ,0,9 powder at various temperatures.
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Fig. 3. Mossbauer spectrum for BaFe ;0,9 powder at Curie temperature.

Table 1. Mossbauer parameters for BaFe ;0. Hy; is magnetic
hyperfine field in unit of kOe, E is the quadrupole splitting and is
the isomer shift relative metallic iron in unit of mmy/s at various
temperatures

Temperature Mossbauer Site

(K)  Parameter  4f, 2a 4f; 12k 2b
Hy, 549 535 529 517 422

15 AL 0.08 0.06 0.14 0.18 0.90
é 0.37 0.31 0.29 0.33 0.26

Hyy 546 533 525 511 419

77 AE), 0.08 0.02 0.13 0.19 09
8 0.36 0.29 0.26 0.34 0.23

Hyy 537 528 512 473 412

180 AE, 0.08 0.05 0.10 0.20 0.10
1) 0.32 0.30 0.20 031 0.25

Hy  S17 504 491 417 3%

300 AE, 0.08 0.03 0.11 0.20 1.30
1) 0.26 024 0.15 0.25 0.24

Hy 492 485 468 363 383

400 AE, 0.08 0.04 0.11 0.20 1.10
1) 0.27 0.24 0.13 0.24 0.23

Hyy 455 439 425 323 345

500 AEy 0.07 0.05 0.08 0.20 1.15
1) 0.16 0.13 0.06 0.15 0.15

Hy 391 379 369 251 300

600 AE, 007 0035 0.09 0.19 1.12
1) 0.14 0.10 0.04 0.10 0.10

Hyy - - - - -

780 AE, - - - 040 209
6 -0.05 028 053 -0.14 -097
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Fig. 4. Dependence of magnetic hyperfine fields of BaFe;,O,y powder
on the temperature.
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Fig. 5. Functional change of the average magnetic hyperfine fields as
a function of (7/T)*? for BaFe ;0o powder.

80

60 |
40|

2OL

Magnetization (emuw/g)

295K
0 N 1 1 . I N 1 N
-15 -10 -5 0 5 10 15
External Field (kOe)

Fig. 6. Magnetic hysteresis loop of the BaFe ;09 powder at room

temperature.
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Fig, 7. Temperature dependence of the magnetic moment under an
applied field of 15 kOe for BaFe ;0,4 powder.
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Fig. 8. Initial curve of BaFe;;O,y powder annealed at 950 °C for 2 h.
Inset shows M vs. 1/H? curve of BaFe,,0,9 powder.
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Fabrication and Magnetic Properties of Ba Ferrite Powders by Sol-gel Process
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M-type hexagonal BaFe ;0,4 ferrite powder was prepared by sol-gel process. The M-type hexagonal structure with a = 5.882 and
c=23215 A and its Curie temperature 7 was determined 780 3 K. The isomer shifts of 4f,, 2a, 4f), 12k, and 2b were indicated
0.26, 0.24, 0.15, 0.25, and 0.24 mmy/s, therefore, the valence states of the Fe ions were ferric (Fe™*). By the law of approach to
saturation (LAS), the effective anisotropy field H, and crystalline anisotropy constant K; were estimated. The value of K, and H, were

K| =2.5X10° erg/em® and H, = 14 kOe, respectively.

Keywords : magneto-crystalline anisotropy, Mossbauer spectroscopy, sol-gel method, Ba-ferrite



