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Abstract

Polyurethane (PUR) aerogels, characterized by their high porosity and extensive surface area, hold
significant promise across diverse applications, particularly within the realms of the construction
industry and automotive sector. Polyurethane, a polymer of high molecular weight, is synthesized
through the reaction between isocyanate and hydroxyl (polyol) functional groups. However, these
materials may present certain limitations that can be addressed through the incorporation of doping
agents, thereby augmenting their properties. In this study, polyurethane (PUR) aerogels doped with
different SiO. particles derived from a renewable source were successfully synthesized, and the
influence of SiO: content on the properties of PUR aerogels was systematically investigated.
Specifically, three types of SiOz-based particles, extracted from rice husk through varying procedures,
were assessed to improve the thermal stability of the composites, with a particular emphasis on
flame-retardant properties. The influence of the optimal SiO. particles, obtained through acid
digestion, on the physicochemical characteristics of the synthesized aerogels was comprehensively
examined across a content range of 0.5 to 3 wt.%. The results showed that increasing the doping
agent content improved the lightness, thermal stability sand flame-retardant properties of the
resulting PUR aerogels, with the best performance observed at a 2 wt.% doping level. The results
show that increasing the SiO:content, especially at a doping level of 2 wt.%, significantly enhances
the thermal stability and flame-retardant properties of PUR aerogels. The doped aerogel samples
notably improve the fire safety performance of the material, exhibiting up to an eightfold increase in
flame retardancy. This research highlights the potential of doped PUR/SiO: aerogels in advancing
material science and engineering applications.
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