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Preparation of Bi, Te; Nanopowder by Direct Current Arc Plasma

DUAN Xing-kai, JIANG Yue-zhen
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[Abstract] Starting from elemental bismuth and tellurium, Bi, Te; nanopowder was successfully prepared
by direct current arc plasma evaporation technique. Microstructure and morphology of the samples were
characterized by X-ray diffractometry (XRD), transmission electron microscopy ( TEM) and selected area
electron diffraction (SAED). Compositional analysis was carried out by X-ray energy dispersive spectroscopy
(EDS). Average particle size of as-synthesized Bi; Te; nanopowder is about 35 nm. Irregular polyhedrons, flake
and rod-like structures are consistent with high anisotropy of Bi, Te; semiconductor compound. With increasing
arc current or Ar gas pressure, particle size and yield rate of the Bi, Te, nanopowder increase, but the variation
of yield rate is not obvious,
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Table I Atomic percentage of Bi and Te
Atomic percentage/at. %
Element
a b c d e {
Bi 40 45 50 55 60 65
Te 60 5h 50 45 40 35
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Fig. 1 XRD patterns of nanopowder prepared with different Bi : Te
atomic ratios. (a) 4 : 65 (b) 4.5:5.5; () 5:5; (d) 5.5+ 4.5;

(e) 6:4; () 6.5 3.5.

M EDS 2 R4 T Bi: Te; AKK R 24
. B 2 Bi, Tes Ak 43 K EDS 3% , EDS g1+
HET Bi.Te.Cu M, Mo CuligR § TEM 1)
Cu M ,EDS REi&#F — B UESE T A M =¥ 4 Bi, Tes .
K2HTEDS LB ai R, LRERE Bi, Te, IbH
ok A=y R v i

P 3 4 Bi, Te, 44K#3 K H#y TEM &, A& a3
FLH] — Lo R BN ) 20 TR S5 4 L 5B — 28 R AR R
[ 2544, 3 ) Bi, Teq 2 3 A4k 6 90 B4 85 BE 45 1) 53 1 2

1.8 LSecs: 50
1.4+ Cu
_LIE
5 Bi
o .
07k fe
e .
04 Cu Bi )
Te Bi
0

0 2.00 4.00 6.00 8.00  10.00 1200 14.00 16.00
B 2 Bi, Te; KK KA EDS fEif%

Fig. 3 EDS plot of Bi; Te; nanopowder



02 BOECOODOOOEBDSOOOO
Table 2 EDS resUtS of BizTe3 nanopowder

Weight Atomic
E xpected atomic
Element percentage percentage
percentage/ at. %
Iwt. % / at. %
Bi 49.0 37.60 40
Te 50. 30 62. 40 60

03 BzZTek3OOOOO TEMOOOOOODOOO
Fig. 3 TEM image of Bi2Te3nanopowder and corresponding
SAED mttan
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Fig.4 Variation of yield rate and average particl e size of
BiZT €3 nanopowde with arc aurrent
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Fig.5 Variation of yield rate and average particle size of

BiZT €3 nanopowde with Ar gas pressure
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