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Nano-objects offer an opportunity to address fundamental questions pertaining to the relationship between 
solid formation, crystal structure, surface states, solids reactivity and properties. Most nano-objects currently 
accessible rely on relatively common solids, like eg. binary oxides, metals and alloys. On the opposite, more 
complex compositions and crystal structures are mostly known in bulk solids despite their unique properties. 
For instance, the specific (electro)catalytic properties of metal-metalloid compounds for the production of 
dihydrogen from water could be enhanced by controlling composition, size, shape and surface states [1,2]. 
Because these solids are traditionally obtained by conventional high-temperature solid-state reactions, their 
synthesis as nano-objects is a challenge and is intimately linked to the development of synthesis methods.  
In this talk, I will show that by revisiting long-known reaction media, namely inorganic molten salts 
traditionally used in flux syntheses of bulk crystals [2,3], and by interrogating reaction mechanisms, we can 
lay out pathways towards nano-objects of original compositions, structures, and then properties. I will 
especially focus on the development of silicon [4,5], boron [6,7] and phosphorus chemistry in molten salts, 
to address several questions: how to tune the reaction pathways to reach nano-objects of selected solids? 
How to trigger deviations to ideal compositions and structures within original nanocrystals? How to adjust 
surface reactivity and develop efficient water splitting electrocatalysts? How to process molten salts-derived 
nanoparticles into nanostructured bulk materials to tune mechanical, charge and heat transport properties? 
(Top left) NaB5C structure and nanocrystal.  
(Top right) Crystal structure of a new mixed anionic compound: Zn4Si2O7Cl2 (Cl atoms, ZnO3Cl and SiO4 
tetrahedra are shown in green, blue and purple, respectively) efficient for photocatalytic water splitting.  
(Bottom) o-Ni2Si structure (Ni and Si atoms in blue and orange, respectively) and nanoparticle, providing an 

efficient electrocatalyst for alkaline water oxidation.  
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