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Synthesis of silicon nanowires using protein and gold nanoparticles for development
of thermoelectric conversion device

Isono, Yoshitada
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This research has developed a growth process of silicon nanowires (SiNWs), which
is one of promising materials as a thermoelectric conversion element, using monosilane gas with an aid of
gold catalyst particles contained in ferritin molecules. The measuring device of Seebeck coefficient,
thermal conductivity and specific resistance of individual SiNWs was also designed in order to evaluate
their performance of thermoelectric conversion. The adsorption of ferritin molecules was not uniform on a
Si substrate, which led to the variation of growth location of SiNWs. However, the direct adsorption of
gold catalyst nanoparticles produced their high density and uniformity on the substrate, which achieved a
mass growth of SiNWs. The shape and dimensions of the measuring device were determined on a basis of
finite element analyses. This device has a structure to absorb the device deformation produced by its
thermal expansion in the deformation of suspensions settled in the device.
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