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Abstract: To improve the morphology regularity and hydrophobicity of silicon dioxide (Si0),) aerogel
microspheres, a nano-Si0O), sol dispersion was synthesized by alkali catalysis with methyltrimethoxysilane
precursor (MTMS) as the precursor, polyethylene glycol (PEG) as the soft template, water and ethanol
as the solvent, ammonia as the catalyst and the regulator for the hydrophily and hydrophobicity of PEG,

and finally SiO, aerogel microspheres were prepared by maturing, drying and calcining the SiO, sol
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dispersion. The effects of weight and dosage of PEG molecular, dosage of ammonia, dosage of MTMS and
alcohol-water volume ratio on morphology and thermal conductivity of microspheres were studied, and the
preparation conditions were optimized; the properties of the prepared microspheres were characterized by
scanning electron microscope, thermal constant analyzer, specific surface area and aperture analyzer, and
video water contact angle measuring instrument. The results showed that PEG could form micelles in the
mixed solution of ethanol and water, solubilize the MTMS, provide space for hydrolysis and condensation
of MTMS, and prevent the adhesion of the microspheres effectively. When the molecular weight of PEG
was 2000, the dosage of PEG was 5.0 g, the dosage of ammonia was 4. 5 mL, the dosage of MTMS was
5.0 mL, and the ratio of alcohol to water by volume was 7:3, regularly shaped SiO, aerogel microspheres
could be prepared with an average diameter of about 1 pm, and almost no adhesion with each other. The
specific surface area of the SiO, aerogel microspheres was as high as 432. 817 m”/g, the pore volume was
0. 281 cm’/g and average pore size was 2.5 nm. Meanwhile, its water contact angle was 137.0°40. 81°,
and the thermal conductivity was 0. 0380 W/(m<*K). The study can provide technical support for the
preparation of hydrophobic SiO, aerogel microspheres.
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