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During the past decade, electrochemical technology, such as electrodeposition, has played a decisive role in the phenomenal advancement and growth of microelectronic industry.

Indeed, this technique allows the deposition of specific materials necessary for solving the thermal management of electronics devices, for example.

Currently, there is a growing need to develop thin film deposition technologies suitable for micro- and nanoscale applications, and presenting thermoelectric properties.

Bismuth telluride Bi2Te3 and its derivative compounds are considered to be the best materials for use in thermoelectric refrigeration at room temperature [1], in particular Bi2Te2,7Se0,3 and Bi0,5Sb1,5Te3 for the n‑type and p‑type, respectively. The electrodeposition process has been successfully applied to the production of bismuth telluride binaries [2,5] and Bi-Te-Se ternary [6].

The aim of this work was to produce the Bi0,5Sb1,5Te3 p-type alloy. The process of ternary alloys is based on the electro-reduction of telluride ions, in the presence of bismuth and antimony salts, according to the reaction: 

2(1-x) Bi3+ + 2x Sb3+ + 3 Te+IV  + 18 e- ( (Bi1-xSbx)2Te3
In a first stage, BiIII+, SbIII+, TeIV+ electrolyte mixture in perchloric acid (1M) - tartaric acid (0,1M) has been used for the deposition of ternary alloys at room temperature on stainless steel substrates. In order to obtain the good stoichiometry, two ratio were defined: (Bi+Sb)/Te=1 and Sb/Bi=3 with a tellurium concentration fixed at 10-2 M. The deposition potential ranging from ‑100 to –300 mV/SCE was carried out for the potentiostatic mode. The composition of the films, their crystal structure and morphology, were studied as a function of the electrochemical parameters. The ternary electrodeposited samples are polycrystalline and exhibit a single phase. However, they still present an important roughness. That is why, we decided to study the galvanostatic mode as well as the pulse electrodeposition. This technique is known to optimize the surface morphology and refine the grain size of deposits [7].
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