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Abstract 

While thermal spraying has long served as an industrial 

mainstay for protective and functional coatings, the reliance on 

powder feedstocks has imposed inherent limits on 

microstructural refinement and compositional flexibility. Liquid 

feedstock thermal spraying, mainly encompassing suspension 

plasma spraying (SPS) and solution precursor plasma spraying 

(SPPS), is redefining these boundaries by respectively enabling 

either delivery of submicron or nano-sized powders into a 

plasma jet or their synthesis in flight. These approaches bypass 

challenges in feeding ultrafine powders while offering 

unprecedented control over coating architecture and chemistry. 

Recent advances in axial feed capable plasma torches appear 

well-placed to accelerate interest in the above approaches by 

ensuring efficient heat transfer, higher throughputs, and 

reproducible coating quality, positioning liquid feedstock 

spraying closer to industrial viability. Moreover, hybrid powder–

liquid strategies now allow layered, composite, and functionally 

graded coatings that combine the robustness of powders with 

the versatility of liquid feedstock routes. This talk will highlight 

how liquid feedstock spraying can bring together chemistry, 

plasma physics, and process innovation to unlock the next 

frontier in advanced coatings. Recent examples from our group 

will be presented to Illustrate the promise of suspensions and 

solution precursors to reshape the landscape of thermal spray 

science. 


