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Abstract: Cross-linked networks constitute an outstanding class of polymer materials in
which chemical bonds maintain a tri-dimensional permanent structure anchoring the
polymer chains together. In comparison to thermoplastics made of linear polymers,
cross-linked polymers display therefore far superior thermo-mechanical properties and
solvent resistance, but are essentially intractable: after curing they adopt a permanent
shape and cannot be further processed nor recycled. Vitrimers invented in 2011 and
receiving tremendous attention since then, aim at overcoming these drawbacks by
incorporating in the networks dynamic covalent crosslinks governed by reactions in
chemical equilibrium.1 At high temperatures or in the presence of catalysts, chemical
equilibriums are fast enough to enable large-scale reorganization of the network and
therefore stress relaxation and plastic deformation or welding/healing of the polymer.2

Yet, the network remains permanently cross-linked at all times. The university of Lyon is
heavily involved in developing new vitrimer-based materials,3,4 and will start coordinating
in 2020 a large European-wide consortium that combines cutting-edge research projects
and transfer of skills to the industry (VITRIMAT-Innovative Training Network - Training in
VITRImers: high performance MAterials and Trainees for cutting-edge industrial
applications). We have developed at C2P2 original methods to synthesize stable vitrimer
latexes by miniemulsion polymerization,5,6 and aim at exploring the vast possibilities
offered by combining such vitrimer nanoparticles with thermoplastics in order to yield
self-assembled, nanostructured hybrid materials. The PhD student will be
immersed in a highly multidisciplinary environment that encompasses polymer synthesis
& characterization, structural analysis of the materials and rheological mechanical
characterization. Through the development of vitrimer alloys combining fast exchange
dynamics and nanostructured morphologies, we aim at developing new thermoplastic
elastomers combining excellent solvent resistance, toughness and self-healing properties.
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