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High-pressure synthesis of high performance Mg2Si thermoelectric material
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Equipment for the measurement of the Seebeck coefficient at high temperature
and high pressure by means of 6-axis multi-anvil press was developed.

The high pressure cell consists of pyrophyllite cube as pressure medium, ZrO as thermal insulation,
and graphite disk as heater. The two graphite disk heaters put on top and bottom the sample, were
controlled individually. The thermoelectric property of Mg2Si under pressure was measured by using
this system.
On the other hand, thermo-electric material of Mg2Si with high performance was synthesized by using
the clamp cell for high pressure synthesis was designed by ourselves. The compound was evaluated by
XRD analysis and thermoelectrical properties. Moreover, the prototype thermoelectric module was
produced, and we can get the high thermoelectromotive force to be 600 mV.
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Fig.1 Schematic image of high-pressure cell for the
measurement. Top and bottom heaters made by graphite
sheet are controlled individually.
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Fig.4 Photograph of the Thermoelectric module
by using the Mg,Si pelets synthesized under
pressure.
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temperature.



3 1 0 1

Yoshino Takashi Wang Ran Gomi Hitoshi Mori Yoshihisa

91

Measurement of the Seebeck coefficient under high pressure by dual heating

2020

Review of Scientific Instruments

035115 035115

DOl
10.1063/1.5143525

Richaud Myriam Le Goff Emilie Cazevielle Chantal Ono Fumihisa Mori Yoshihisa Saini Naurang 10

L. Cuqg Pierre Baghdiguian Stephen Godefroy Nelly Galas Simon

Ultrastructural analysis of the dehydrated tardigrade Hypsibius exemplaris unveils an 2020

anhydrobiotic-specific architecture

Scientific Reports 4324 4324
DOl

10.1038/s41598-020-61165-1

C. Sekine, Y. Mori 56

Development of thermoelectric materials using high-pressure synthesis technique 2017

Jpn. J. Appl. Phys. 05FA09 1-6

DOl
10.7567/ JJAP.56.05FA09

19 3 10

, , , Ran Wang,

5GPa

67

2020




60

2019

60

2019

Mg2Si

60

2019

80

2019




Y.Mori, N.Nakano, T.Yoshino

The Measurement of Seebeck coefficient under Pressure using Six-axis Multi-Anvil Press

Internationa symposium in Misasa 2019 & CMC

2019

H. Yusa, N. Hirao, Y. Mori, and Y. Ohishi

Latest remodeling of multi-axis DAC system for radial XRD experiments

Internationa symposium in Misasa 2019 & CMC

2019

N. Nakano, Y. Mori, T. Yoshino

Thermoelectric measurement of Al-doped Mg2Si under pressure

56th European High Pressure Research Group Meeting (EHPRG-56)

2018

R.Tobo , R.Harada , Y.Mori

High pressure synthesis using a clamp type piston cylinder and metal pack

56th European High Pressure Research Group Meeting (EHPRG-56)

2018




Hitoshi Yusa, Naohisa Hirao, Yoshihisa Mori, Yusuke Seto, Yasuo Ohishi

A multi-axis diamond anvil cell oscillation system for powder X-ray diffraction to improve statistics and analyze deviatoric
stress

56th European High Pressure Research Group Meeting (EHPRG-56)

2018

Y.Mori

High-pressure synthesis and thermoelectric properties of Mg2Si

International Congress on Pure & Applied Chemistry-2018

2018

N. Nakano, Y. Mori, T. Yoshino

Development of Thermoelectric Measurement at High-temperature and High-pressure using Six-axis Multi-Anvil Press

The 18th International Conference on High Pressure in Semiconductor Physics & The 2nd Workshop on High-pressure Study on
Superconductors

2018

S. Fujiwara, Y.Mori, K. Takarabe, H. Sugawara, Y. Hara, J. Gouchi, Y. Uwatoko

High Pressure Study of Hall Effect in Thermoelectric Mg2Si Semiconductor.

The 18th International Conference on High Pressure in Semiconductor Physics & The 2nd Workshop on High-pressure Study on
Superconductors

2018




Y.Mori, N.Tamannoi, N.Sugimoto, T.Yoshino

Solid-phase reaction of Mg2Si under pressure

EMN Meeting TM2017

2017

N.Sugimoto, R.Tobo, N.Tamanoi, S.Matsuda, Y.Mori

Synthesis of high purity Mg2Si thermoelectric material by hot-pressing method

EMN Meeting TM2017

2017

N.Nakano, Y._Mori, T.Yoshino

The measurement of the Seebeck coefficient at high temperature and high pressure using 6-axis multi-anvil press

AIRAPT-26

2017

58

2017




Mg2Si

58

2017

58

2017




