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MnSi1.7+5, CoSi, CrSiz, MgaSi DR/ L 7 (KMEIR(500-900°C) TR T& 5 Z L &/R L,
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WFZepk B oE2E (Z£30) : Powder and bulk of thermoelectric metal silicides such as B-FeSis,
MnSii7+5, CoSi, CrSiz, and Mg2Si were prepared by heating mixtures of Si and metal
powders or Si powders and compact body of metal powders with Na at low temperatures
(500-900°C). Thermoelectric properties of the prepared metal silicides were characterized.
The existence of Na—Si melt above ca. 500°C was revealed by the study of Na—Si phase
diagram. It indicates that the metal silicides are prepared by a reaction of Si (liquid) in
the melt with the metals (solid). Powder of high-melting point metal silicides such as
a-MoSiz and NbSi2, and metastable phase B-MoSi2 were prepared at 800, 627, and 600°C,
respectively. NbSi2 layer, which has oxidation resistance, was fabricated on the surface of
Nb plate by heating the Nb plate with Si powder and Na. It was demonstrated that the
new preparation method using Na can be adopted for the low-temperature preparation of
metal silicides.
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Table 1. Crystalline phases in the samples prepaydieating a mixture of metal and Si powders with Na ¢

compact body of the mixture of metal and Si powders without Na for 12 h.

phase in the samples.

Thdabeltl-type shows ma

Temperature, °C Cr+2Si Mn+1.74Si Fe+2Si Co+Si
with Na
450 Si, Cr Si, MnSi; 745, MnSi e-FeSi, Si,p-FeSp Si, Co
500 CrSi, MnSiq 745, MNSi B-FeSi,, e-FeSi CoSi
550 CrSi, MnNSiq 745 B-FeSi, CoSi
without Na
800 Si, Cr Si, MnSi; 745, MnSi Si, FgSi, e-FeSi,Fe CoSi, CoSp
900 Si, CrSi MnSi; 745, Si Si, e-FeSi,p-FeSp CoSi
1000 Si, Cr;Si MnSiq 745, Si ¢-FeSi, Si,o-FeSp CoSi
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Fig 1. SEM images of Mn (a) and Fe (b) powder:

source material and MnSis (¢) and p-FeSp (b)
powders prepared using Na.
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Fig 2. Thermoelectrical properties of the Mpsi.
The dotted lines show the data of Mpsj preparec
by a conventional meth88). Reference: CR
Handbook of thermoelectrics (V.K. Zaitsev,Ed. D.M.
Rowe, CRC Press Inc. London, 1995, Chap.25.)
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Fig 3. Binary phase diagram of Na—Si system.
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