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	Abstract: The poor mechanical properties of silica aerogels and their hydrophilic and hygroscopic nature are the main issues limiting their use in several practical applications. Therefore, there is a growing interest in developing flexible and hydrophobic silica aerogels. In this study, we prepare novel sulfur-based bridged silica aerogels with improved mechanical properties and hydrophobicity. These flexible aerogels are achieved via the incorporation of flexible organic molecular bridges within the silica network through green photoinitiated thiol-ene chemistry under mild conditions. The prepared aerogels' features are thoroughly studied, including their chemical structure, morphology, mechanical performance, thermal conductivity, thermal stability, and wettability. As a result, the obtained bridged silica aerogels exhibit low density, relatively low thermal conductivity compared to most organic and hybrid aerogels, excellent flexibility, bendability, and twistability. In fact, they are highly compressible up to 90% strain and stretchable up to 30%. Our bridged silica aerogels demonstrate also an outstanding mechanical resilience that withstands a high number of compression cycles with full recovery at a compressive strain of 80%. Moreover, our synthesized aerogels present an inherent hydrophobicity with a water contact angle of 144°. All the above-mentioned characteristics make our aerogels excellent candidates for oil/water separation with a fast sorption rate, large sorption capacity, and excellent recyclability. Key wordsFlexible aerogels, silica aerogels, molecular bridging, hydrophobic, oil/water separation 
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