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	Abstract:       Aerogels are advanced structural materials based on their low density, high porosity and meso-microstructure with high specific surface area. Thanks to their excellent characteristics, aerogels are attractive for various applications such as thermal insulation, energy storage, drug delivery, chemical adsorption, etc. However, due to their highly cross-linked network topology, recycling of organic aerogels is a scientific challenge[1][2]. To overcome this issue, we are focusing on designing novel polymeric structures that are more amenable to recycling. To this end, we introduce reversable chemical bonds into the aerogel network which can be selectively cleaved on demand (depolymerization step). This approach allows us to recover the monomers and thus achieve closed-loop chemical recycling of organic aerogels, which will contribute to reducing the environmental impact.

     In this work, we created recyclable organic aerogel networks by employing Schiff-base chemistry or imine linkages. The aerogels were prepared by aldehyde and amine polycondensation via a sol-gel process [3]. To further improve thermal stability and fire retardancy of polyimine aerogels, we introduced cyclophosphazene moieties to the polymeric network. To this end, we synthesized phosphazene containing aldehyde precursors with bio-based monomers (vanillin and 4-hydroxybenzaldehyde) and used them in the polycondensation reaction [4]. The resulting polyimine organic aerogels show low shrinkage, high porosity, high surface area, and excellent thermal stability. Above all, our polyimine aerogels can undergo closed-loop chemical recycling under ambient acidic condition with significant recovery rate, thereby paving the way for more environmentally friendly and sustainable aerogel materials.
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