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Insulating, Flame-Retardant, Mesoporous
Bio-Composite Aerogel
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Abstract: Aerogels have emerged as ideal alternatives to traditional thermal insulation materials and have received exten-
sive attention. Silica aerogels have the advantages of high specific surface area, low density and low thermal conductivity,
making them suitable for a wide range of applications. However, they have the disadvantage of low mechanical strength. In
this study, ethyl silicate was used as the silicon source and cellulose nanofibrils as the reinforcing material to prepare a bio-
mass composite aerogel through aging, modification and supercritical drying processes, and the resulting material was ana-
lyzed and characterized. The results show that the biomass composite aerogel exhibits low density, high specific surface area
and porosity , and a mesoporous structure , and also demonstrates advantageous properties including low thermal
conductivity, superhydrophobicity, good thermal stability, and flame retardancy. These features position the material as a
promising candidate for applications in aerospace,environmental protection, energy, chemical engineering, construction,
textiles and related fields.
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Fig. 1 Schematic diagram of preparation of bio-
composite aerogel
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Fig. 4 Pore size distribution curves of different aerogels
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Fig. 5 Stress-strain curves of different aerogels
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Fig. 6 Thermogravimetric curves of different aerogels
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Fig.7 Water contact angles of different aerogels
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