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Fig.1  Crystal structures of Bi,Tes (a) (the blue atoms are Bi and the
pink atoms are Te®) and Bi,Se; (b) ( big: Bi, small: Sef)
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Electrochemical Assembly of Thermoelectric Bi, Tes/Bi,Se; Nano-Spring Materials

Li Xiaolong, Di Youying, Hou Xiaojie, Li Yanyi, Chen Fengying, Zhou Chunsheng, Yuan Chunmei, Huang Na, Wei Wei

(Shaanxi Key Laboratory of Comprehensive Utilization of Tailings Resources, Shangluo University, Shangluo 726000, China)

Abstract: Bi,Tes/Bi,Ses multi-layered nanowire arrays with the spring morphology were fabricated by pulsed current electrodeposition. Also, the
deposition course was monitored by electrochemical workstation connected with a computer. It is found that the whole resistance of the
three-electrode electrochemical system gradually increases, but the increase amplitude of the resistance becomes smaller and smaller with the
extension of electrodeposition process. And then, the electrodeposited products were annealed, and the template was dissolved for XRD test. XRD
results analysis show that the as-deposited multi-layered nanowire arrays are Bi,Tes/Bi,Se; nanowires. Meanwhile, there are some “satellite peaks”
appearing in the XRD pattern, conforming that the as-fabricated materials has superlattice structure. The phase structure and morphology were
characterized by FE-SEM and TEM, and the possible growth mechanism of multi-layered nanowires was simulated. The morphology of the
as-prepared materials is spring-like multi-nanowires, maybe was controlled mainly by kinetics factors. By adjusting the pulse time, the period of
the multi-layered nanowires can be modulated. The HRTEM and SAED results show that the multi-layered nanowires are single crystal materials
composed of Bi,Te and Bi,Ses.

Key words: thermoelectric materials; pulsed-electrodeposition; multi-layered nanowires; spring; mechanism
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