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Effects of Material Composition on Structure and Properties of Phenolic Aerogel
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Abstract A simple one—pot method for preparing phenolic aerogel (PA) was proposed. Resorcinol and
formaldehyde were mixed and added to an alkaline solution, with cetyltrimethylammonium chloride included as a
surfactant. PA was prepared by sol-gel and high—temperature aging reactions. The effects of phenolic precursor ratio
and pH on the structure and properties of aerogels were investigated. The results show that as formaldehyde content
increases, the shrinkage rate of PA decreased, while the density and thermal conductivity increases. When the ratio
of phenol to formaldehyde is 1:4, the aerogel has a typical three—dimensional network structure, with the lowest
density of 0.32 g/cm’, good thermal insulation and thermal conductivity of 0.0318 W/(m-K) , and the average
particle size of PA was 1. 059 pm. The higher the pH of the alkaline solution is, the more methylene and methylene
ether bonds are, the larger the gel particle size is, and the closer the neck connection is. The PA prepared with
ammonia as a catalyst has the smallest shrinkage, the lowest density, and the better thermal insulation performance
and thermal stability.
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Tab.1 PA aerogel sample formula and number
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Fig. 1 Ablation test device
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Fig. 2 PA preparation process and network structure
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Fig. 3 Infrared spectra of different PA
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Fig. 6 Thermal insulation at room temperature and density of PA
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Tab.2 PA sample formula and number
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