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Thermoelectric materials have been the topic of intensive research due
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to their unique dual

capability of directly converting heat into electricity or electrical power into cooling or heating. Bismuth

telluride (BisTes) is the best-known commercially used thermoelectric material in the bulk form for
cooling and power generation applications In this work we focus on the large scale synthesis of
nanostructured  undoped  bulk  nanostructured  BivTe: materials by employving a novel bottom-up

solution-based chemical approach. Spark plasma sintering has been employed for compaction and sintering

of BivTes nanopowders,

resulting in relative density of g - ecm

while preserving the nanostructure. The

average grain size of the final compacts was obtained as 200 nm after sintering. An improved NS bulk

undoped BixTey is achieved with sintered at 400°C
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for 4 min holding time.
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Fig. 1. SEM micrographs of reduced Bi-Te; powder.
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Fig. 2. XRD patterns of (a) calcined (O and # are oxide

phases  of  bismuth and tellurium nanopowder,

respectively) and (b) reduced BivTe; nanopowder.
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Fig. 3. fractographs of compacted

samples under

reduced Bi-Te; powder: sintered powders at 400C for a

holding time of (b) 0 min, (¢) 2 min, and (d) 4 min.
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Table 1.
average grain size of SPSed BibTey samples.

Sintering  conditions, relative densities  and

Sample Sintering Holding Grain size
no. Temperature time after sintering
1 400°C 0 min 90+5nm
2 400°C 2 min 160+5nm
3 400°C 4 min 2005 nm
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Fig. 4. XRD Patterns of (a) reduced bulk BizTes

sintered powders at 400C for (h) 0 min, and (¢) 4 min
holding time.
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