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Fig. 1. X-ray diffraction patterns of SrysBagsFe,0yy partticles
corresponding to the indicated temperatures (T,.,).




€ATEEY B SrBa 24 AEe|EE

Sr Ba 3(C0T|] Fe O, r

Fe 450°C
S: PSR JP\\J\JH'JL,J\_,N' ]'LW»M'\’LWW
S
-*%‘ [\ Fe 400 °C
R N N N

l k RAW
s M «\J ! kw J\J MVNJILWPMAN—JM\«vMMJLF\MIWH‘J\WM
20 I 3‘0 ‘ 4‘ o ‘ 5[0 ‘ 6‘0 ‘ 70

2 Theta (Degrees)
Fig. 2. X-ray diffraction patterns of St,;Ba, Fe.(CoTi)Oy,
particles corresponding te the indicated temperatures {Ty.q).
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Fig. 3. The lattice constants as a function of reduction
temperature for Sty ;Ba, sFe .04y,
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Fig. 4. Massbauer Spectra of hexagonal femrite S1,Ba, Fep,
Oy (v =0, 0.3, 0.75) at raom temperature.
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Table I. The sites and spin directions of Fe™ jons in a
unit cell of M-type hexagonal ferrite [8]
Sites  Coordination Number  Block Spin
12k octahedral 6 R-S up
4f, tetragonal 2 8 down
af, octahedral 2 R down
2a octahedral 1 s up
2h bipyramidal 1 R up
(trigonal)
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Fig. 6. Massbauer Spectra of Sr,.Ba,Fe,,0,, particles as
a function of reduction temperature (Toa) (Tee: 350 °C,
400 °C, 450 °C).
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Sr substituted materials for some barium in M-type barjum ferrite powder and Co-Ti substituted Sr-Ba hexagonal
ferrite powder werc preparcd by citrate sol-gel method and 2 MOE sol-gel method These hexaferrite particles were
reduced for 1hr in the hydrogen gas. The reduction temperatures were varied in the range of 250 °C to 300 °C. X-ray
diffraction patterns were measured using diffractometer with Cu K, radiation. Mossbauer absorption spectra werc
measured with a conslanl acceleration spectrometer. We have focused on studying Lhe origin of increasing M, by
Mésshauer spectroscopy. Ferrite particles which were sintered at 1050 °C were found to be fypical magnetoplumbite
structure and single phase. XRD patterns with varying the rednction temperatures in S, sBag;Fe,0y, indicates ferrites
particles become composite hexaferrites containing o-Fe at T,y =330 °C. On the otherhand, it was found that Co™
jons and Ti* ions in S1,.BagsFe,CoTi0Oy, prevent from changing Fe® 1ons to o-Fe during the H, reduction.
Comparing Mosshaver results with XRD results, we have detcrmined most of a-Fe are reduced from 4£, sitcs and
12k sites of Fe* jons, These o-Fe phase bring the induced anisotropy and incrcase saturation magnetization M.



