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 Flame synthesis has been applied for several 
decades for the large-scale manufacturing of metal 
oxides such as silica and titania. Recent 
developments including flame spray pyrolysis have 
allowed the large scale production of functional 
nanometerials starting from nano-gypsum[1], calcium-
phosphate[2] for bio applications, to non-noble 
metal[3, 4] nanoparticles, complex alloys[6] and 
metallic / ceramic[7] nanocomposites for mechanical, 
magnetic, electronic or sensor applications[8]. 
 Here we present how thermodynamics 
allowed us to further extend the principle of flame 
synthesis for the production of sulfide nanoparticles. 
The oxygen-limiting conditions in collaboration with 
sufficient amounts of a sulfur source allowed the 
production of zinc sulfide nanoparticles (10 to 40 nm, 

Figure 1) at much higher production rates (in a lab-
scale reactor: 5 to 10 g h-1) than typical wet-based 
processes of quantum dots. The zinc sulfide 
nanoparticles could be further doped with other 
elements to further enhance its electrical properties 
such as photoluminescence. We demonstrate how 
versatile gas phase processes are and how 
thermodynamic and chemical reactions in high 
temperature flames could offer an interesting 
alternative for the large-scale production of 
photoluminescent materials. 
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Figure 1. The principle of flame spray pyrolysis has been further extended for the preparation of zinc sulfide 
nanoparticles.  Transmission electron microscopy images of zinc sulfide nanoparticles show that the as prepared 

particles have an average size of 10 to 40 nm (left) and exhibit high crystallinity (right). 
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