BxXc—19

FEZMREMHEE (REHREMIE) HRBRBEE
VR 2 54 5 A 2 7 HEUE

HBEES - 13302
WEIEE  EBHE (C)
e HARS : 2010~2012
SEBEEE 22510102
MERES (F130)

MERES (EX)

EHET LIV ITILBRERTDLOD Bi-Te REET / M FEBETF
BiEDRIR

Creation of a superlattice structure composed of Bi-Te
thermoelectric nanoparticles for highly-efficient flexible
thermoelectric devices
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WIEER R OMEE (J£30) :  We successfully synthesized thermoelectric (TE) Bi-Sb-Te and Zn-Sb
nanoparticles (NPs). Then, higher-order structures (superlattice structures) composed of those TE NPs as
building blocks could be fabricated. In consequence, we obtained the following results: (1) A synthesis
method for single-phase (Bi,Sb),Te; nanowires (NWs) was developed; (2) Higher-order structures
composed of (Bi,Sb),Te; NWs were created using wet-chemical processes and their TE properties were
measured; (3) a synthesis method for ZnSb NPs was developed and their TE properties were measured.
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Fig. 1 A wide range of morphology of
synthesized Bi-Sb-Te nanoparticles
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Fig. 2 EDS elemental mapping images of Bi-Te
nanowires (NWs)
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Fig. 3 Low- (left) and high-magnification (right)
STEM-HAADF images of a single Bi-Te NW

Fig. 4 TEM images of (Bi,Sb),Te; NWs
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Fig. 5 SEM images of Te/Bi,Te; composite NWs
(A), Te/Bi,Te; NPs (B), Bi,;Tes/Sb,Te; nanodiscs
(C), and flake shaped BiSbTe; NPs (D).
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Fig. 6 TEM images of ZnSb NPs collected in
different areas
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Fig. 7 (a) HAADF-STEM and (b-d) EDS
elemental mapping images of a Zn-Sb NP. (e)
The EDS line profile at the center of the NP as
indicated by a yellow line in (a).
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Fig. 8 Scaled-up synthesis of ZnSb NPs
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Fig. 9 Thermoelectric properties of ZnSb NPs
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