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Abstract

Thermoelectric materials can realize the mutual conversion between thermal energy and electric
energy, which has great application value. Bismuth telluride (Bi;Tes) is the earliest research and
most widely used thermoelectric material. In this paper, the magnetron sputtering method is used
to obtain 6 pieces of Bi,Te; thermoelectric film on the glass substrate with different sputtering
power and sputtering time. The Seebeck coefficient and film thickness of 6 films were measured
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experimentally, the surface morphology was observed, and the heat treatment was performed un-
iformly. After the heat treatment, the Seebeck coefficient and XRD pattern were re-determined,
and the surface morphology was recorded. The results show that after heat treatment, the crystal-
linity and Seebeck coefficient of the film are significantly improved, and the overall thermoelectric
performance is greatly improved. Among them, by sputtering under 80W sputtering power for 10
to 25 minutes, a bismuth telluride film with better thermoelectric properties can be obtained, and
a higher power factor can be obtained.
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Figure 1. The Atomic Force Microscope images of the samples (1#~6#) before thermal treatment
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Figure 2. The Atomic Force Microscope images of the samples (1#~6#) after thermal treatment

B 2. ARSCIRIE(14-6#) AT AFM ElfR

IR HEAT XRD 234, T DASEAFIGUERE S O SE SRR RE . LSS 3 th 6 MR XRD i, W]
PR LR i U L0 AL, 26 S#AE dh IOATI B A0 A BN AR, 4t AN se4e, T 4#. 54,
BHFE L (MR AL . 151 4 D G#FE S IR AT S B S A A B (KT bR v R AT IOX L, FLAR s AT S 0, 1K

SRATHTVERIALE . SR S AR AR A &, AT CLUE B R K )

DOI: 10.12677/amc.2021.92007 63

FOEME RIS


https://doi.org/10.12677/amc.2021.92007

o -~ Fre. . 1#
i Mttt Ay " " o#
hianra e P cae. N At DU DU S SR 3#
4#
g Y, SN 5#
6#
)
=
= | 1
3 I
< A
b I«.A" W ‘-w"\.«-" e Pttt ot s P it st v —
2 |
c
2
£ (i
‘\
(I
ﬁ (| .'"
i PPTLR L UIENRTA I "
T T 1
20 40 60 80

2theta (degree)

Figure 3. The X-ray diffraction analysis of samples (1#~6#) after the thermal treatment
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Figure 4. The comparison of the XRD spectrums of specimen 6 after treatment and the standard spectrum of Bi,Te;
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Table 1. Raw data related to the thermoelectric quality

1 AREBEMEERX R

) . Seebeck Coefficient (uV/K) Sheet
Specimen No. Ifg\:]vtgfr(l\r/]v% Tsi?];]et:t‘(ar:;?r?) Before After Thickness Resistance
Treatment Treatment (nm) (/)
1 25 5 —68.4 -118.9 45.76 6431
2 25 15 -90.9 —-126.5 92.26 1059
3 80 5 —-55.9 —-134.2 151.11 530.3
4 80 15 -52.5 -121.4 386.41 102.5
5 80 25 —49.7 -94.3 850.26 50.33
6 80 40 -52.3 -75.2 881.95
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Figure 5. Relative power factors of samples (1#~5#)
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