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A comparative study of Thermoelectric Silicides by
Pack Cementation Technique

The evolution of thermoelectric materials, in order to produce electric power from waste heat or refrigeration
by applying electrical current power on them, is one of the pioneering topics of the scientific research. Recent
experimental researches on new thermoelectric materials, besides the high figure of merit, focus on the low
cost, accessibility, low environmental impact mechanical and chemical strength. Some of the most promis-
ing materials for this purpose seem to be Thermoelectric Silicides as Magnesium Silicide (Mg2Si), Chromium
Silicide(CrSi2) and High Manganese Silicide (MnSi1.7). The current work is a comparative study of struc-
ture, morphology, thermoelectric properties and thermal stability of bulk Cr-Si, Mn-Si and Mg-Si coatings
deposited on Si. All samples were grown by the method of pack cementation. Concerning the growth process
of Cr/Mn-Si and Mg-Si coatings, the Si wafers were packed and sealed in ceramic crucibles with Cr, Mn or
Mg powder, a halide activator and then were heat treated at a specific temperature and time respectively. In
particular, for Mn and Cr-Si the process was differentiated and carried out in two stages. Initially intermedi-
ate phases of Chromium-Silicon and manganese-silicon were created and then by a secondary experimental
process, we formed the thermoelectric phases. The morphology and the chemical composition of the sam-
ples were determined using Scanning Electron Microscopy (SEM) with an Energy Dispersive Spectroscopy
(EDS) analyzer. The structure determination and phase identification were performed by X-Ray Diffraction
(XRD) analysis. In addition, thermoelectric properties as Seebeck Coefficient e.t.c. were discussed. Finally,
the oxidation resistance of silicides was investigated by Thermogravimetric Analysis (TGA).
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