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Thermoelectric (TE) materials are capable of converting waste-heat to electrical energy. They can have a 

big impact on sustainable transition, if its large-area applications can be realized. This is limited due to 

the inherent limitations of materials stability, or the cost of materials and their production. 

Nanostructured TEs, are normally fabricated using a bulk process rather than a nano-fabrication process, 

which has the important advantage of producing in large quantities and in a form that is compatible with 

commercially available TE devices. 

We developed and demonstrated colloidal fabrication of some well-known TE materials as FeSb2, Bi2Te3, 

Sb2Te3, Bi2-x SbxTe3, and Cu2-xSe as nanostructures. in a matter of minutes using MW-assisted heating. We 

repeatedly demonstrated improvements in the TE performance of various materials, by designing high-

throughput, scalable, energy effective synthetic methodologies resulting in well-defined nanostructured 

building blocks. The focus was first on the Bi-Sb-Te materials (n- and p-type), which was then applied to 

p-type and earth abundant compositions including Cu2Se, Cu2S, CuFeS2. 

Our research shows the significance of the preparation route on the resultant material’s morphology, 

particle size, microstructure and transport properties. Our preliminary studies showed a successful 

intercalation of synthesized Sb-telluride and Bi-telluride nanoparticles into a PMMA matrix, during which 

we identified some key process parameters and interface modifiers (or performance boosters), causing 

strong influence on the charge transport between the two phases, reaching impressive power factor. 
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