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Abstract: Thermoelectric materials, which can covert heat to electric energy for power generation and conversely con-
vert electric energy to heat energy for refrigeration, thereby alleviate the growing energy crisis effectively. Bi,Te; is
currently the best thermoelectric material for room temperature applications. Materials of lower dimensions can be used
to obtain better properties, and therefore, Bi,Te; nanowires have higher thermoelectric conversion efficiencies. In this
work, we prepared Bi,Te; nanowires very conveniently by using the liquid-phase synthesis method. Firstly, we syn-
thesized Te nanowires colloidal solution, and then synthesized Bi,Te; nanowires on the basis of it. The heating tem-
perature was optimally set at 170°C, while it was found that the heating reaction time affected greatly the crystallinity of
the Bi,Te; nanowires. Three sample groups were divided according to different heating reaction time. After synthesis,
we analyzed systematically their structures and morphologies by XRD, SEM, and TEM. The crystallinity and yield of
the third sample group, whose heating reaction time is 90 min, is much better than those of the other two groups, namely
30 min and 60 min, indicating that a long reaction process is required for the liquid-phase synthesis of Bi,Te; nanowires
and thus lengthening appropriately the heating reaction time is helpful in achieving highly crystalline Bi,Te; nanowires.
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Table 1. Raw materials for synthesizing Bi, Te; nanowires
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Figure 1. Flow chart of synthesizing Bi, Te; nanowires
1. Bi;Tes %*&E‘J%ﬂ%ﬁi&
Bi,Tey 9K 26 (1) &

1) #ERIFRE 0.6 g Y1 PVP K-30,0.4788 g [ TeO,,
T 50 ml S EE, nddidE, BRI RETER
T -

2) R INIRRE T B P S T U B = B0/,
TEWE i eas b, dib s AR 170°C, REHE
BEMA 1 ml KRG, SR LRI o (A8 )y
o, RN, IBAORFFRE IS e, 18
OSR]I SN AR SN 24 20 mins

3) FREL 0.3 g (1 PVP K-30, 0.7276 g [ TL/K AR
B, 02521 g HR, T 25 ml I —lEd, SRIEH
P51, BT 10~20 min (AR, ISR HR
FeENE K BiyTes IR IR -

4) K RTIRBUMA B =J0f T, 285 LRI 1 ml
AR FEERFE 170°Chn#k. DT RIS 18] 43 BEAS R
JUH, DARSRXTEESEIRZE S, WA RN Ft (8] T
Bi, Tes KA WA FIRCR . A 18] 73 % 30 min.
60 min A1 90 min 3L =21,

5) ATERSE, B RBRA A 2 =R, RIFHA
MBI 3~4 SCRRLELOE T, HELHL 8000 #/min
B0 45 min, AR5 RETKBER K, HIBRE B
W, BRKIEVEEEE 0L 4000 #4/min 250 40 FE
10 min.

6) B LA TE G B E NG B ) L RE
SRJG AR AL 20 min, FHASWBE M AR b iE T
U = EIERORAT, WHAFARAE, RS BURNE

Open Access

Intensity (a.u.)

60 min
ncoharfiqus it sy
J\ 30 min
T T T T T T T T T T T T T
10 20 30 40 50 60 70

260

Figure 2. XRD patterns of Bi,Tes nanowires
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Figure 3. SEM micrographs of the Bi,Te; nanowires heated for 30 min

B 3. m#% 30min &K Bi,Te; 41KLEHI SEM

Figure 4. SEM micrographs of the Bi,Te; nanowires heated for 60 min

4. fm#H 60 min & REA Bi.Te; AKELA SEM
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Figure 5. SEM micrographs of the Bi, Te; nanowires heated for 90 min
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Figure 6. TEM images of the Bi,Te; nanowires heated for 90 min
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