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Development of thermoelectric conversion materials filled with noble gas and new
insight into rattling effect

NIWA, Ken
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The high-pressure generation technique was applied to develop new
thermoelectric conversion materials. First of all, we have developed and optimized the piston
cylinder apparatus for the single crystal growth experiments under high pressures. After the several

trials for single crystal growth experiments, we succeeded in the growth of Mn-doped CoP3 single
crystals. In addition to the single crystal growth experiments of CoP3, we also succeeded in the
synthesis of new transition metal phosphides above the pressure of 20 GPa. Newly synthesized NbP2 is
found to crystallize in MoS2-type structure while it gradually transform into another phase after
release of the pressure under ambient pressure. Although the ambient metastability of new NbP2 is
low, it would offer new insight as the functional materials including the properties of
thermoelectronic conversion, superconductivety and catalysis, and further studies will be conducted.
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