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We have studied high-pressure synthesis of Mg2Si thermoelectrics using a
piston-cylinder apparatus and a clamp-type high-pressure cell. In order to improve productivity,
which is a drawback of high-pressure synthesis, we have combined our research and development with
an SPS apparatus suitable for mass production.

As a result, productivity was dramatically improved, and thermoelectric performance and durability
of the synthesized thermoelectric elements were also improved. Furthermore, by integrating the
electrode and element during SPS synthesis, the contact resistance between the electrode and element
was successfully reduced significantly.

On the other hand, a thermoelectric property measurement system using a 6-axis multi-press was
developed to measure the thermoelectric properties of SPS-synthesized Al-doped Mg2Si under high
pressure.
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Fig.1 Durability experiments of
MgoSi  thermoelectric  devices
synthesized in a high-pressure
clamp cell. The devices are stable
even after prolonged exposure to
high temperature conditions.
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Fig.2 Durability experiment of
Seebeck coefficient and resistance
of Mg2Si thermoelectric
synthesized by SPS. This stability
lasted for more than 30 days.
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Fig.3 Photograph (left) and SEM
image  (right) of MgsSi device
synthesized with electrode.

—— with electrodes (y=-0.33x + 32.51)
—— without electrodes (y=-1.23x + 31.83)
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Fig.4 I-V characteristics of elements

(Orange) and elements with

electrodes (Blue). The slope of each
line  represents the
resistance.
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Fig.5 Photograph of a high pressure
cell for thermoelectric
measurement developed for a 6-
axis multi-press.
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Fig.6 Pressure dependence of the
power factor of Al-doped MgaSi
thermoelectric material. For all
temperatures, the power factor
shows a maximum around 1.5 GPa.
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