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Abstract: The containerless solidification of the ternary Lu-Fe-O system was carried out using an
aerodynamic levitator in order to explore new metastable phases with magnetic properties. Two
kinds of new metastable phases were found in the sample with the initial composition of Lu:Fe=3:5
by the powder X-ray diffraction method. The micro-focus X-ray diffraction using the collimator
with 10 um diameter was applied to the mixed microstructure of both phases and succeeded to
separate the characteristic peaks for each metastable phase. This resulted in the determination of
crystal structure of one of metastable phases. In this paper, many information of the other

metastable phases are also shown.

1.
Kimizuka
Lu-Fe-O REFeO;
LU3F650|2 LUFCQO4 LU2FC307
[1.2] 3
[3]
[4.5]
L1 53

Temperature
% .

| | | | | | | |
Fe,0,4 20 40 60 80 Lu,O4
LusFes0,, LuFeO,

mol % Lu,O,

Fig.1 Expected quasi-binary phase diagram in the
Fe,03-Lu,0; system. Experimentally inverstigated
compositions were indicated by arrows. The phase
diagram for this system has not been reported.
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Fig.2 Schematic of aerodynamic levitation system.
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Fig.3 Typical cooling curves for samples with
different compositions; Lu:Fe=(a)1:5, (b)3:5, (c)1:1
and (d)5:3.
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Fig.4 Recalescense behavior captured by HSV for

samples with different initial compositions;
Lu:Fe=(a)l:5 (b)3:5 (c)1:5. The unit of time is
second.
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Fig.5 XRD results of samples with different
compositions, Lu:Fe=(a)l:5, (b)3:5, (c)l:1 and
(d)5:3.
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Fig.6 Cross-sectional SEM images of samples with (a) 1:1 composition and (b) 3:5 composition. The numbers
indicate the places where micro-focus XRD was carried out.
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Fig.7 Micro-focus XRD results for the 3 different  Fig.8 XRD peak patterns for metastable phases 1 and 2.
places shown in Fig.6(b).
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Fig.9 XRD results for samples with 1:5 composition.
The samples were heated in the tube furnace at 1073 4.
and 1273 K for 1 hour and at 1473 and 1673 K for 24
hour under oxygen gas flow. Lu-Fe-O
Lu:Fe=1:1 2 EDS X
micro-focus XRD Nagashio and Kuribayashi
Lu:Fe=1:3
2 1,2 1,2
45:55 2 X
Lu:Fe=1:5 1
EDS 1
EDS
YFeO, 1073 K
[8] YFeO; X
1
1 [1] N. Kmizuka et al.,, Solid State Com., 15, 1199
(1974).
LuFeO3
e [2] N. Kmizuka et al., Solid State Com., 15, 1321
. (1974).
Fig.5 unknown2, 3 [3] T. Sekine and T. Katsura, J. Solid State Chem., 17,
3,4 3 49 (1976).
1:3 4 [4] T. Sugihara, et al., J. Phys. Soc. Jpn., 54, 1139
(1985).
Lu-rich [5] J.Iida, etal., J. Phys. Soc. Jpn., 56, 3746 (1987).
[6] V. M. Goldschmidt, Geochemische
Verteilungsgesetze der Elemente VII, Die Gesetze
Lu:Fe=1:5 der Krystallochemie, Math.-Naturv. KIl., Oslo,
3 v-Fe,05 Norway, 1926.
XRD Fig.9 [7] K. Nagashio and K. Kuribayashi, J. Am. Ceram.
1073 K 1 Soc., 85, 2550 Q}?-(l)(Z) .
O-Fe,0; 3 [8] l]\-/; 18n506ue,19Tg.§\11s ikawa, and T. Inui, J. Mater. Res.,
1273 K 1 ’ ( )
3 LuFeOs

This document is provided by JAXA.





