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Control of Structure and Thermoelectric Properties of Chalcopyrite Compounds by
using Room-temperature High-pressure Synthesis

KOSUGA, Atsuko
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The effect of room-temperature high-pressure (RTHP) treatment on the
transport properties, crystal structure, and electronic structure of chalcopyrite compounds were
investigated. The thermal conductivity of RTHP-treated chalcopyrite compounds is greatly reduced,
which is attributed to the point defects, stacking faults, and increased grain boundaries. These
defects also decrease the carrier mobility and increase the carrier concentration, resulting in
lowering the electrical conductivity and Seebeck coefficient. RTHP-treated chalcopyrite compounds
contains microstrains, which partially arises from a series of disorder at the cation site with a
variety of degrees and geometries. Such disorder can be induced as a metastable structure by the
RTHP-treatment. Electronic structure calculations clarify that such disorder at the cation site
changes orbitals hybridization, which can partially explain the experimentally observed transport
properties of RTHP-treated samples.
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