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Abstract: To improve the permeability and aging resistance of concrete protective coatings and enhance their practical
application effectiveness in concrete structures, silicate sol (SS) prepared from tetraethyl orthosilicate (TEOS) and
waterborne polyurethane dispersion (WPU) were used as base materials to prepare composite coatings with different
contents of y-glycidoxypropyltrimethoxysilane (KH560). The permeability and aging resistance of the composite coatings
were systematically investigated. The results showed that the addition of KH560 significantly improved the performance
of the composite coatings. At a KH560 mass fraction of 1.0%, the coating formed a dense crosslinked network, achieving
optimal overall performance. Its 24 h water absorption was reduced to 3.0%, the 48 h penetration depth was only 0.6 mm,
the 28 d mass change rate in 5% NaCl solution was 1.15%, the tensile strength retention rate after 700 h of salt spray
exposure reached about 85%, and the mass retention rate at 600 °C was 90%. Under this formula, the permeability and
aging resistance of the coating were most reliable, providing effective material support for the long-term protection of
concrete structures.
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Tab.1 Formula of composite coatings
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oo 0

g g Yo g mL
WPU/SS-KH560-0 80 20 0 0 8
WPU/SS-KH560-0.5% 80 20 0.5 0.4 8
WPU/SS-KH560-1.0% 80 20 1.0 0.8 8
WPU/SS-KH560-1.5% 80 20 1.5 1.2 8
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Fig.1 Water absorption of composite coatings
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Fig.2 Penetration depth of composite coatings
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Tab.2 Stability of composite coatings against medium immersion
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Fig.3 Retention rate of tensile strength of composite coatings
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Fig.5 Thermal stability of composite coatings
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