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Abstract; Focused on the demand for anti-fouling and self-cleaning performance of building
membrane structure materials, silicon dioxide (SiO,) was modified by chemical grafting. Modified
Si0,( M-Si0,) filled fluoroole-fin-vinyl ether copolymer ( FEVE) resin composite coating ( M-SiO,/
FEVE@ PVC) was prepared based on polyvinyl chloride (PVC) membrane structure material. The
influence of the test parameters of KH-570 silane coupling agent modified SiO, (including the mass
fraction of KH-570, reaction temperature and reaction time) on the modification effect, as well as

the influence of the mass fraction of M-SiO, on the coating performance was systematically studied.
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The properties of SiO, before and after modification were characterized by methods such as FTIR,

XPS and SEM. It was proved that the alkane (C—H) organic functional groups were successfully

grafted onto the surface of M-SiO, after treatment with KH-570 modifying agent. The test results

showed that when the mass fraction of KH-570 silane coupling agent relative to Si0, was 25. 0%, the

reaction temperature was 100 °C, and the reaction time was 6 h, the modification effect of M-SiO,

was optimized, and its water contact angle reached 130.47°. On this basis, it was applied to the

preparation of FEVE resin hydrophobic coating. When the mass fraction of M-Si0, relative to FEVE

resin was 50. 0%, the water contact angle of the prepared M-SiO,/FEVE@ PVC hydrophobic coating

reached 131. 02°,

showing excellent anti-fouling and self-cleaning performance.

Keywords: membrane structure material ; modified silicon dioxide ( M-Si0O, ) ; hydrophobicity ; self-

cleaning
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