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Abstract:  Bi,Te;_Se, thermoelectric films were prepared by potentiostatic electrodeposition on stainless steel
substrates. Relationship between Se content in the electrodepositing solution and in the film was studied. The ef-
fect of electrodepositing potential on the performance of Bi,Te;_Se, films was also investigated. The morphology,
composition and structure of the films were characterized by ESEM, EDS and XRD. These results indicate that
bismuth, tellurium and selenium could be co-deposited to form Bi,Te; Se, semiconductor compound by electro-
chemical deposition technique in the solution containing Bi**, HTeO," and Se*. The doped concentration of Se in
the Bi,Te; Se, compound can be controlled by adjusting electrodepositing solution composition. The surface mor-
phology of the film deposited at potential of -0.04 V is comparatively compact and smooth, and the composition
is Bi,Te,;Seqs. The Seebeck coefficient of the films can be increased by anneal treatment and the annealed film

deposited at potential of —=0.04 V possesses the Seebeck coefficient of =123 wV-K™.
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Fig.1 Cathodic polarization curve of the electrodepositing
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Fig.2 Cyclic voltammogram of the gold substrate in

the electrodepositing solution
2.2 HI Bi,Te3,, Se, HiEHI 51 & AR
S 5I7E-0.04 V,-0.08 V il 45 T Bi,Te, Se, i
5%, FER LS 3 PR oA BRIEAS [R] B AT ol 45
(¥ BiTes,Se, 5 i) J5 BEAH [F], 92 56 v o o 42 il A
[7] F) Fi, 5ok PR BT SR T R ORI [ 7T DA Y, 7

T

(b) E\Iepus:lium =-ORV

K3 R[E AT BT BiTes Se, Wi 1Y ESEM JE 41
Fig.3 SEM images of Bi,Te; Se, films electrodeposited at
different potentials
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Fig.4 EDS spectrum of Bi,Te; Se, film electrodeposited
at -0.04 V
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Fig.5 XRD pattern of Bi,Te;_Se, film electrodeposited at
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Fig.6 Relationship between Se concentration in the

electrodepositing solution and Se content in

the film
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Fig.7 Relationship between Seebeck coefficient of

Bi,Te;_Se, electrodeposited films and
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