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Nanostructured carbon materials with controlled texture, structure, morphology and surface chemistry offer a large pallet of applications such as absorbents, electrodes for batteries and supercapacitors, catalysts, fuel cells or gas sensors. Particularly, nanoporous carbon spheres have recently attracted considerable attention owing to their potential for tuning particle size/shape, improving pore accessibly or achieving faster molecular diffusion [1,2]. Although several approches have been proposed to synthesize carbon particles, most of them involve hydrothermal reactions, toxic precursors and long synthesis. We have just developed a simple, fast and eco-friendly synthesis strategy to design carbon microporous spheres with controlled particle shape and size and investigated their formation mechanism [3] (Figure 1). Green polymer resins are used together with a catalyst in water to form at room temperature polymer particles, which are subsequently transformed in microporous carbon particles. However, the formation of mesoporous carbon particles (pores comprised between 2 nm and 50 nm) has been rarely reported, although they highly sought after for many applications. This implies the use of surfactants/templates which must be preferentially localized inside the particles to drive self-assembly, and a compromise between mesoporosity developement and the particle shape conservation must be found.
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The aim of this doctoral project is to design mesoporous carbon particles with controlled porosity and particle size by developing an innovative robust synthesis in dispersed media (precipitation, emulsion, dispersion). Such approches are of great importance as attested by the industrial exploitation of emulsion polymers at very large scale. The understanding of the involved synthesis mechanisms, i.e., self-assembly resin/tempalte, resin cross-linking, resin particle formation, resin carbonization is a key part of the proposed project as well. Once optimized, such approches will be extended to hybrid carbon materials, containing metal nanoparticles within their structure.
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Figure � SEQ Figure \* ARABIC �1� : Schematic representation of the sustainable synthesis route of carbon particles [3]. 
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