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Crystal Growth of Skutterudite Compounds under High Pressure

Bk 5UV5

Chihiro SEKINE

In this article, the experimental technique of synthesizing skutterudite compounds using multi-anvil-type high-pressure

apparatus is described in detail. We also present the experimental technique of in sifu observation for crystallization

of the compounds under high temperatures and high pressures using synchrotron radiation. Using the technique for in
situ X-ray diffraction, we determined the crystallization condition of some binary skutterudite compounds and filled

skutterudite compounds under high pressure.
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Fig. 1. High-pressure apparatus UHP-500 (a) with the [100]
guide block (b) installed at Muroran Institute of Technology.
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Fig. 2. Cell assembly for 12 mm cubic anvil.
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Kawai-type high-pressure apparatus UHP-1500 (a)
MIT II with the [111] guide block (b) installed at Muroran
Institute of Technology.
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Fig. 4. Cell assembly for Kawai-type high-pressure appara-
tus.
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Fig. 5. Cell assembly for in situ X-ray experiments (a) and
for high temperature generation (b).
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Fig. 6. X-ray diffraction patterns of Co and Sb powder at
3.5 GPa and at various temperature.
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Fig. 7. X-ray diffraction patterns of CoP; at 3.8 GPa and at
various temperature[13].

Table 1. Melting points of some skutterudite compounds at
high pressures.

Compound P(rés;g ¢ Melti(l%)point State of melt
CoP; 3.8 1350-1400 Congruent
CoSb; 2.5 820- 840 Congruent
CeFe.Sbi 23 690- 700 Incongruent
CeRusSbi 2.5 750- 800 Incongruent
PrRu.P: 34 1600-1650 Incongruent
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