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Abstract Carbon-nanotube-embedded bismuth telluride (CNT/Bi,Te;) matrix composites were fabricated by
a powder metallurgy process. Composite powders, whereby 5 vol.% of functionalized CNTs were homogeneously

mixed with Bi,Te, alloying powders, were successfully synthesized by using high-energy ball milling process.

The powders were consolidated into bulk CN'T/Bi,Te, composites by spark plasma sintering process at 350°C for

10 min. The fabricated composites showed the uniform mixing and homogeneous dispersion of CNTs in the

Bi,Te; matrix. Seebeck coefficient of CNT/Bi,Te, composites reveals that the composite has n-type semicon-

ducting characteristics with values ranging -55 pV/K to -95 pV/K with increasing temperature. Furthermore, the

significant reduction in thermal conductivity has been clearly observed in the composites. The results showed that

CNT addition to thermoelectric materials could be useful method to obtain high thermoelectric performance.
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Fig. 1. (a) TEM image of multiwalled carbon nanotubes used in this study after purification, (b) raw Bi,Te; powders fab-
ricated by melting and crashing method, (c) SEM image of CN'T/Bi,Te, composite powders after high-energy ball milling
process and (d) XRD graph of the fabricated composite powders.
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Table 1. Sample photos and comparison of relative density
between Bi,Te, and CNT/Bi,Te,

Bi,Te, CNT/Bi,Te,

Sample photo

Relative density 99.5 98.5
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Fig. 2. (a) Fracture surface of sintered Bi,Te,, (b) low-magnification SEM image of CNT/Bi, Te, composite, (c) high magnification
surface morphology of CNT/Bi,Te, composite and (d) XRD graph of the sintered Bi,Te; and CNT/Bi,Te, composite.
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Fig. 3. Seebeck coefficients and electrical resistivities of (a)
Bi,Te, and (b) CNT/Bi,Te; composites.
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