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Abstract 

The continuous exhaustion of natural resources, increase of energy demand, and global warming, makes it fundamental for 
mankind to use and explore renewable energy sources. In this context, thermoelectric generators (TEG’s) are very attractive 
since they can directly convert waste heat into electricity. These devices can work continuously for long periods, with very 
little maintenance and without emission of toxic or greenhouse gases. They have high modularity, and don’t require moving 
parts, being very easy to install and use. Despite their great advantages, the TEG’s market is limited to small scale 
applications, especially due to the low resource’s availability and environmental concerns caused by the presence of rare 
and/or toxic thermoelectric (TE) materials (with elements like Te, Bi, and Pb) in most of the commercially available devices. 
To change this tendency, the TEG’s market is boosting the search for more greener and cost-effective materials. 
Among several TE materials being studied, ones seen to have great potential for applications are the tetrahedrites               
(Cu12-xMxSb4S13, with M = Mn, Ni, Zn, Cd, etc.). These materials are cheap (~7 USD), highly abundant (can be found in 
nature or synthesized), have low toxicity, and can have good TE properties (average zT ≥ 0.4 between 350 K and 650 K). 
However, the use of TEG’s based on tetrahedrite legs are still in their early stages, being the fabrication of good electrical 
contacts (between the tetrahedrites and the copper electrodes) one of the biggest challenges to produce efficient and 
commercially competitive generators. Since high electrical and thermal contacts resistances can ruin the performance of TE 
devices, it is fundamental to use effective diffusion barriers and identify the most suitable joining materials and methods. 
In this work, the effectiveness of using graphite as diffusion barrier for Cu11Mn1Sb4S13 tetrahedrites is studied, being also 
evaluated the efficacy of using different materials and preparation techniques in the assembling of tetrahedrite based legs. 
Several contacts were prepared by joining tetrahedrite legs to copper plates using Ni and Ag water-based resins, paints, and 
a Zn-5Al wt% solder. The joining techniques were based in the application of high pressures (typically ~20 MPa or higher) 
while using Hot-pressing (HP), Cold-Pressing (CP), and a manual methodology (to apply lower pressures ~2.5 MPa). The 
contact resistances measurements were based on the tree-points pulsed current method, being performed in a custom-made 
set up. The leg interfaces were characterized by optical and electronic microscopy (OP and SEM), complemented by EDS, 
and X-ray diffraction (XRD). The main results on the effectiveness of the graphite diffusion barrier and how the different 
fabrications methods and joining materials affect the contact resistances will be presented. To get a better understanding on 
how high electrical contacts affect the performance of TE devices, computer simulations using the COMSOL software were 
made. In this context, several simulated cases (based on the measured contact resistances) will be presented and discussed. 
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