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Fig. 1. X-ray diffraction patterns of Al Fe,,0, at room temperature.
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Fig. 2. Variation of the lattice parameter of the AlFe, O,
as a function of Al-substitution x at room temperature.
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Fig. 3. Mossbauer spectra of AlLFe,,0, at room temperature.
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. Mossbauer spectra of Al Fe,,0, at room temperature.
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Table I. Magnetic hyperfine field(H), isomer shift(IS),
quadrupole shift(QS), and relative area(RA) of subspectra
for AlFe, O, at room temperature. For a quadrupole
doublet, QS corresponds to the quadrupole splitting. IS is
relative to Fe metal.

X Site  H(kOe) IS(mm/s) QS(mm/s) RA

00 A 492 028 —001  1.00
B 461 0.68 000 190
ol A 488 0.30 003  1.00
B 451 0.64 001 227
A 486 0.28 002 100
02 B 453 065 001 247
A 489 0.28 0.01 1.00
03 B 457 0.66 -0.01 1.90
04 A 471 037 —003 100
B 429 0.62 008 179
A 464 037 -003 100
0.5 B 428 0.61 002 174
B ok 0.64 192 008
A 486 0.26 002 100
0.6 B 455 064 -001 256
B ko 0.88 192 067
A 481 0.24 004 100
0.7 B 450 062  -002 337
B a% 0.83 1.66  0.94
A 465 032 -001 100
0.8 B 425 060 —003 349
B *x% 0.85 140 164
A 451 0.40 001 100
0.9 B 409 0.61 002 183
B *xx 0.76 18  1.06
(Error) +3  +£002 4002 +0.03
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Fig. 6. Cation distribution for Al .Fe; ,O,.
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We have studied AlFe;,0, produced by direct composition method using X-ray diffraction and Mssbauer
spectroscopy. The cation distribution for AlFe,,0, was determined by the ratio of sub-spectra absorption area. The
charge state of Fe atoms in octahedral site(B-site) is Fe*™ based on electron hopping, Fe** < (Fe*, AI*) without

dependency of substituted Al amounts.



