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Novel thermoelectric devices with nanoscopic scale are synthesized and physical properties of these devices are
established by the Harman method. We have already succeeded in synthesis of submicron-size material of
BizTes by chemical procedure and reported the enhancement of the figure of merit in Bi-microwire
arrays. These obtained results are made a development to nanoscopic thermoelectricity in the present
research. It is expected that high energy conversion efficiency is achieved by control of thermal
conductivity in devises with nano-scale grains and by control of the crystal orientation and quantum
effect in the nanowire arrays. Main themes are the establishment of the synthesis procedures and the
physical properties in some devices which consist of the materials with nano scale particles and
nanowires. On the basis of the obtained results, a practical application ( ex. dehumidification system
which has possibility of the successful application of nanoscopic thermoelectricity in Vietnam.) is tried
that is suitable in the climate of Vietham and is useful in Vietham human life. This research is promoted
by collaboration between JAIST and VNU. Optimization of thermoelectric module configuration, device
size and form, and surface structure of the module are also examined in order to make high conversion
efficiency. These examinations are quite important in the practical application.

The whole flow of this research is schematically summarized as follows,
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Establishment of the synthesis procedure
and the physical properties
Nonoparticles : coprecipitation of the oxides deoxidization reaction
Nanowires : forcing method of melting materials into the nono-scale holes in glass mold
Evaluation of thermoelectric properties
measurements by the Harman method
(determination of resistivity, Seebeck coefficient, thermal conductivity and figure of merit)

High conversion efficiency
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Optimize Module configuration
Device size and form
Surface structure

- Climate of Vietnam
Practical appl hot and humid

! : : (humidity ~90%)
using nanoscopi (temperature ~30 )




