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Abstract: 
Radio frequency inductively-coupled plasmas (RF-ICPs) oƯer a unique platform for the high-throughput 
synthesis of advanced materials, combining electrodeless operation, high chemical purity, and extreme 
reactive environments. As precursor delivery strategies have evolved toward mixed powders, solutions, 
and suspensions, the resulting plasma-chemistry interactions have become increasingly complex. 
Recent advances in optical emission spectroscopy (OES), particularly through molecular band analysis, 
now provide powerful in situ insights into plasma reactive species and formation mechanisms. 
 
This contribution presents recent developments at Université de Sherbrooke focusing on the RF thermal 
plasma synthesis of functional materials for energy and coating applications. Solid precursors were 
successfully employed to produce Li₂S nanostructures for lithium battery electrodes, while solution 
precursors enabled the synthesis of LiFePO₄ as well as garnet-type solid-electrolyte materials. In parallel, 
complex oxide perovskites, including Ba(Mg₂⁄₃Ta₁⁄₃)O₃ with vertically oriented grains, were synthesized for 
advanced thermal barrier coatings, with OES used to elucidate phase formation pathways. Finally, the 
controlled synthesis of graphene nanoflakes and carbonaceous coatings is discussed in relation to 
plasma operating parameters, demonstrating the versatility of RF thermal plasmas for scalable 
manufacturing of advanced materials. 
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