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Abstract We report the effect of plastic deformation on the thermoelectric properties of n-type Bi,Te, sSeq s
compounds. N-type Bi,Te,sSeys powders are synthesized by an oxide-reduction process and consolidated via spark-
plasma sintering. To explore the effect of plastic deformation on the thermoelectric properties, the sintered bodies are
subjected to uniaxial pressure to induce a controlled amount of compressive strains (-0.2, -0.3, and -0.4). The shaping
temperature is set using a thermochemical analyzer, and the plastic deformation effect is assessed without altering the
material composition through differential scanning calorimetry. This strategy is crucial because the conventional hot-
forging process can often lead to alterations in material composition due to the high volatility of chalcogen elements.
With increasing compressive strain, the (001) planes become aligned in the direction perpendicular to the pressure axis.
Furthermore, an increase in the carrier concentration is observed upon compressive plastic deformation, i.e., the donor-
like effect of the plastic deformation in n-type Bi,Te,sSeys compounds. Owing to the increased electrical conductivity
through the preferred orientation and the donor-like effect, an improved ZT is achieved in n-type Bi,Te,sSes through
the compressive-forming process.
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2. Experimental
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Fig. 1. XRD patterns of the raw powders (Bi,O;, TeO,,
SeO;), their amorphous mixture by mechanical milling,
crystallized mixtures by heat-treated in air, and Bi,Te,sSe 5
powder fabricated by the oxide reduction process.
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Fig. 2. TMA and DSC results of the Bi,Te,sSe) s compounds.
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Fig. 3. LVDT results of the Bi,Te,sSe)s compounds with
controlled compressive strain values of -0.2 (S2), -0.3 (S3),
and -0.4 (S4).
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-0.4 9.0 82.2 0.846 0.780
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