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Preparation and properties of SiO,-Al,O, composite aerogel

self-cleaning thermal insulation coated fabrics
LI Jinzhe" . ZHAO Yonghuan'® . ZHENG Changyong® » XU Baoliang® » SU Juanjuan™<. HAN Jian"*

(1a. School of Materials Science &. Engineering; b. College of Textile Science and Engineering
(International Institute of Silk); c. Zhejiang Provincial Key Laboratory of Industrial Textile Material
Preparation Technology Research, Zhejiang Sci-Tech University, Hangzhou 310018 China;

2. Zhejiang Hengfeng Top Leisure Co., Ltd., Huzhou 313200, China)

Abstract: In order to satisfy the needs of anti-fouling and thermal insulation of textiles during use, a
self-cleaning thermal insulation coated fabric was prepared. SiO,-Al, O, composite aerogel was prepared by
sol-gel method with tetramethyl orthosilicate (TEOS) and aluminum chloride hexahydrate (AICL, «6H, )
as precursors. Then the SiO,-Al, O, composite aerogel was dispersed in polydimethylsiloxane (PDMS)
solution, to get a finishing fluid. Then the finishing fluid was used to finish the polyester fiber fabric with
impregnation method. The structure and properties of the coated modified polyester fiber fabric were
systematically analyzed via field emission scanning microscope, water contact goniometer, thermal
conductivity tester, self-cleaning performance test and other techniques. The results showed that the

optimum self-cleaning performance of the coated polyester fiber fabric was achieved when the mass
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fractions of both PDMS and composite aerogel in the fluid were 10% ., the composite aerogel formed a

multi-level coarse structure on the surface of the fabric and the water contact angle was up to 153°. In

addition, due to the uniform loading of composite aerogel on the surface of the fabric and inside fiber

voids. the thermal conductivity of the finished fabric decreased to 0. 0411 W/(m+*K), and the temperature
difference between the obverse and reverse sides reached (5.0+0.4) °C at 40 °C. The fabric based on

Si0,-Al, O, composite aerogel finishing has an excellent thermal insulation effect. The use of this method

endows self-cleaning and thermal insulation properties to the coated modified polyester fabric

Key words: composite aerogel; coated textile; self-cleaning; thermal insulation; multi-functional
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