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Abstract: To improve the morphological regularity of SiO, aerogel microspheres and shorten the
preparation cycle, SiO, aerogel microspheres were synthesized via the emulsion-templated method with
methyltrimethoxysilane (MTMS) as the silicon source dispersed phase, a mixture of water and ethanol as
the continuous phase, a cationic surfactant as the emulsifier and dispersant, and ammonia water as the
catalyst for the hydrolysis and condensation of MTMS. The effects of cationic surfactant structure and
concentration, ethanol/water volume ratio, and the amount of ammonia water on the morphology and thermal
conductivity of the SiO, aerogel microspheres were investigated. The results showed that the hydrophobic chain
length of the cationic surfactant and the Zeta potential of the MTMS emulsion it prepared played a major role in the
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morphology of the SiO), aerogel microspheres. Octadecyltrimethylammonium bromide (OTAB) was selected as

the optimal emulsifier and dispersant. When the OTAB concentration was 20 mmol/L, the ethanol/water

volume ratio was 3: 7, and the amount of ammonia water was 2.5 ml, the prepared SiO), aerogel

microspheres exhibited the best morphology, with an average particle size of 220 nm, an average pore size

of 3.595 nm, a pore volume of 0.586 cm®/g., a specific surface area of 689.636 m’/g, a thermal

conductivity of 0.0453 W/(m+K), and a water contact angle of 145.1°. This study provides technical

reference for the preparation of Si0, aerogel microspheres with well-defined morphology.

Key words: methyltrimethoxysilane; Si0O), aerogel microsphere; lotion template method; cationic

surfactant
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