2017 2019

Mat of silicon nanowires as a highly efficient thermoelectric material
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We have revealed that boron-doped silicon wires form spontaneously in the
gas phase reduction of SiCl4 with zinc vapor by introducing BCI3 in the same reactor. Silicon
nanowires also form via the same vapor-liquid-solid (VLS) mechanism, and we consider that the same
single-step synthesis of boron-doped silicon nanowires is possible. Furthermore, we have found a
hidden role of gas flows in the reactor on the selective formation of silicon nanowires. Circulation

flow around a baffle plate is one of the key issue in the formation of nanowires. We have also
examined a new measurement system for thermal conductivity of mat of nanowires. Our study shows a
possibility of easy-handling of mat of nanowires. In addition, it contributes to the basic
understanding in application of mat of silicon nanowires as a thermo-electric material.
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