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Amorphous oxides and ferromagnetism
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Fig. 1

X-ray diffraction patterns of 10 Zn(O-40 Bi

o550 FeaeOs and 20 Zn0- 36 BizOs+50 Fex()s
prepared by the twin-roller quenching

method. The open circles

denote

diffraction peaks assigned to spinel-type

structure.
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Fig. 2 The room temperature Mossbauer spectra
of 10Zn0+40 Bi20:-50 Fees and 20 ZnO-
30 BigQa+ 50 Fex(ds prepared by the twin-
roller guenching method. Arrows denote
the peaks due to internal field.

R DFGEOEERER > 5 L RBOBRIE, L
3, Fig. 1 {4 A fF-Bo-—~ 7 ~ETH LR
10 ZnO+ 40 B1,04+50 Fe:0: B & 18 20 Zn0O-30 Bi»
0350 Fe0: > CuK e #81 & 2 X BBEHF -+
P FIRTS 202007 X 35,20 Y-
FRLENDL ([EEOOH), Jhbidrsas—A
F B AEETER L 2SSOy -k
HLbdnTh, #HEFRAEA N EEED(220)
e (311 W enpdficHE LTy 5, Fig 2
B L OBEBOEBTHA ZOT T 227 b
ATHB, BEESTL .y ML T, RS
EnLOOBERSE -7 BEINSE (1
BARED, L FoEeld, AVAABE—REC
L5 XHBEIME— 758 T v D 20Zn0-30
Biz(04+50 FeOs iR B W T R E W, F72, Fig. 3
AT L3, ORI 20 Zn0- 30 BiOs- 50
Fe:O: Ml BE 2/ Rb TR LR IZEY
T, &N BLCHRATDL, kL THRe SR
BWETELRHNOBR THL 202 P22 b
s (Fig, 4) IS EEBRESIC £ DL E — 7 A%
CHATWE, PhoifEs3enhd y Table 1
DEHick DS, BT 5220 Zn0-30 Biz0s-50 Fey
Oy Ml THRYAABELOITDRI B NTLE
A AP e 2T R A ORERAARY - 7 (20 <

Intensity {a.u.}

H

40

50 &0 70

268

26 {degree )
Fig. 8 X-ray diffraction patterns of 20 Zn(0-30 Bi
20450 Fe:OQs  prepared by the water-
cooling method. {O : spinel-type ferrite,
{12 BiFelh, A 0 BiwZn0n)
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Fig. 4 The room temperaiure Mdsshauer spec-
tram of 20 Z2n0+30 Bia(s+50 Fe:(s prepar-
ad by the water.cooling method.

Table 1 Results of X-ray diffraction analyses, Mtisshauer measurements and
magnetization measurements for 20 ZnO-30 Biz0s-50 Fes0s prepar-
ed by several methods

Method XRD Hhif M {emu/g)

Splat-quenching® Amorphous not observed i7

Twin-roller® Spinel-type crystal weak -

(weak)
Water-cooling® Spinel-type crystal strong 200

(Strong}

a. Ota et al®  b. Present work
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Fig. 5 X-ray diffraction patterns of Bi:FesOuw.
No evident peaks due to any crystals are
observed.
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Fig. 8 Magnetization curve of amorphous BisFes Fig. 7 Magnetization curve of amorphous 35
(ha at room temperature. 4 and H denote Sr(3-65 FesOs at recom temperature, M and
the magnetization and the external field, H denote the magnetization and the exter-
respectively. nal field, respectively.
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Fig. ® Mosshauer spectrum of amorphous 35
Sr0+65 Fe,05 at 136 and 95 K. The

Fig. 8 Mdssbauer spectra of (2} amorphous 35 hyperfine structure which is not seen in the
Sr(+65 Fer(Q; and {h) amorphous BhFes spectrum at 209K (see Fig. 8) is clearly
Oz at 299 K. observed. In particular, intense peaks due
to internal fields are seen in the spectrum
at K.
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Fig. 10 Masshauer spectrum of amorphous Bis
FesOrn at 98 K.
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Abstract

Magnetism of amorphous oxides which show
ferramagnetic character with high Curie tem-
perature and large saturation magnetization is
described. As an example, magnetic properties
observed for the specimens 20 Zn0+30 Bi-(s+50
Fe:(0;, BisFesOp and 3557065 Fe:0: are
mentioned in detail. The common feature in
these materials is that hyperfine structure in
Mbsshauer spectra is barely observed at room
temperature although the magnetization curve
tends to saturate at relatively low external
fields at room temperature. The intensity of
peaks due to the hyperfine structure increases
gradually as temperature is decreased. These
phenomena are explainable in terms of the
superparamagnetic behavior of microcrystals
or clusters which exist in these materials. It is
concluded that the ferromagnetic character of
these materials arise from ferro- or fer-

rimagnetism of the clusters.
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