AABESRE Aol 7 L — b ver.3

LEOFEL LT, LTFTOMOH—2&BIR L T ZE0.

() s BRSO, () R (be=—im30, (O ) il (w0, () Hffese (e =—im30

HERERS 2 2 Sb B —7"% LE Mga(Si,Sn) DR T5ik & BV R
Thermoelectric properties and manufacturing method of
Sb-doped porous Mg>(S1,Sn) using pressure-less sintering

(0]

O ZEST CZE FIEY, BE OOUEEY, 9 BELY, RE @9
Hiroaki Takahata ®*, Kazumasa Yasuda ¥, Takeshi Toyoda ?, Akinari Matoba, Mikio Koyano ¢

Corresponding Author: h.takahata@hakusan-mfg.co.jp

a) R &AL, T920-8203, A)IIRAIRTH#H 2-2
b) AR T 2B, T920-8203, )l &iRH#H 2-1
) JbkieiiBl AR RSB RSE, T923-1292, A)IRAEETIES 1-1

a) 2-2 Kuratsuki, Kanazawa, Ishikawa 920-8203, Japan, Hakusan Inc.
b) 2-1 Kuratsuki, Kanazawa, Ishikawa 920-8203, Japan, Industrial Research Institute of Ishikawa.
¢) 1-1 Asahidai, Nomi, Ishikawa 920-1292, Japan, Japan Advanced Institute of Science and Technology.

Abstract

For thermoelectric power generation using waste heat, thermoelectric materials with a high figure of merit (z7) below 473 K are suitable. Mg»(Si,Sn) is a
potential option; however, since it shows high performance around 700 K, it is desirable to achieve a higher z7 at lower temperatures. In this study, Mg,(Si,Sn)
was developed to achieve a higher zT at lower temperatures through porous treatment. For the widespread use of thermoelectric conversion technology, a
scalable manufacturing method for thermoelectric materials is needed. Our group developed manufacturing methods for “Sb-doped porous Mg(Si,Sn)”
using pressure-less sintering, which is relatively inexpensive and improves productivity compared to hot pressing or spark plasma sintering. The maximum

2T of “ Sb-doped porous Mg2(Si,Sn)” obtained by the developed manufacturing method is 0.95 at 423 K.
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Fig. 1 Flow diagram of the manufacturing process for
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Fig. 2 Temperature settings for the 1st sintering.
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Fig. 3 Temperature settings for the 2nd sintering.



Fig. 4 Appearance of the sample after 1st

Sintering, pressed with (a)160 MPa, (b)65 MPa.
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Fig. 5 XRD patterns of the sample after the 1st

sintering, pressed with (a) 160 MPa, (b) 65 MPa
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Fig. 6 Secondary electron SEM image of the sample

after the 2nd sintering sample with (a) PVA, (b)

Cellulose.
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Fig. 7 XRD pattern of (a) the sample after the 2nd
sintering and (b) the sample after the 1st sintering. (c)
and(d) enlarged view around Mg:(Si,Sn) (220) peak in
(a) and (b), respectively.
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