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ABSTRACT

According to the phase diagram, 6 Bi,O; - GeO, composition melts congruently at 930C and forms a stable
6 Bi,O; - (e0, crystal phase below the melting point. But when the melt of this composition was cooled at
a rate 1-1807C/min without tapping by a glass vod or impurity addition, a metastable 8-6 B0, - Ge0, crystal
phase was formed. It is due to that as the nucleation energy barrier of §-6 Bi,0, - GeQ, crystals, which have
more open and defective structure, is lower than that of -6 Bi,0y - GeQ: crystals.

When impurities or ¢-6 Bi,O; - GeD, crystals existed in the mell, stable y-§ Bi,0, «+ GeQ, crystal phase was
formed at various ceoling rate. It is hecaunse of that the impurities or the -6 Bi,O, - GeQ, crystals role as a

seed crystal and as a resnlt the nucleation energy barrier of -6 Biz0; - GeQ, crystals is lowered.
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Fig.1. Powder X-ray diffraction pattern of the ingot
solidified at slow cooling rate less than 107/
min. Miller indeces show the planes of §-6 Bi,
Qs - GeQ, crystal.
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Fig.2. Powder X-ray diffraction pattern of the ingot

solidified at faster cooling rale than 10°C /min.
Miller indeces show the planes of -6 Bi.Q, -
GeQs crystal,
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. Powder X-ray diffraction pattern of the ingot
obtained by tapping or addition of impurity in
the solidification process. Miller indeces show
the planes of y-6 Bi,Os « GeQ, crvstal.



Table 1. Crystal Phase.

Experiment Crystal
condition identification

1| 86 Bi,0s » Ged,+a-Bi.0,

2| 86 B30, - Ge0,+ a-Bi.0y

Cooling rate 10| 8-6 B5,0, » GeO, 4+ a-B1,0,
Completely (C/min} 60| d-6 BL,O, - GeO,
molten 120 | 6-6 BL,Os + GeO,
melt 150 | d—6 Bi.Os - GeO,
Tapping 76 Biz0; « Ge(,
Impurity addition | y—6 Bi,(; - GeQ,
1| -6 Bi;0, - GeO,
Partially 2| 6 Bi;Oy - GeO,
maolten | Cooling rate 10 | -6 B0y - GeO,
melt {(‘C/min} 80| y—6Bi.0, - GeO,
120 | -6 Bi.O;s » Gel,
150 | -6 B0, - GeD,
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Fig 4. Microstructures of 6-6 Bi,O, + GeQ, crystal.
{a) transverse section
(b} longitudinal section

SFEERS

Fig.5. Microstructures of y-6 Bi:O; -
(a} transverse section
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Fig.6. DTA curves of y—6Bi0, GeQ, crystal on
heating and cooling at a rate of 10°C/min.
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