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Research Progress on Silane Protective Coatings of Cementitious
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Abstract: Silane coatings provide a variety of superior surface protection to cement substrates by corrosion transport
inhibition and crystallization induction, improving the durability and safety reliability of concrete structure. The
physical and chemical properties of silane coatings, the binding mechanisms for cementitious materials were
summarized , while the effectiveness of silane coatings in improving the durability of cementitious materials were
comprehensively reviewed. Additionally, the main issues and future development trends in engineering applications
were analyzed and proposed, aiming to provide significant theoretical guidance and engineering reference for the
in-depth research and application of durability protection of cementitious material.
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Fig.1 Schematic diagram of silane and siloxane molecular structure
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Fig.2 Surface adsorption and fusion of polysiloxane

components with cement hydration products™™”’
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Fig. 3 Pore sealing and crystallization induction of

hydration products by polysiloxane "
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Table 1 Chloride resistance of concrete treated with silane coating
. . Chloride ion diffusion
Coating type Concrete strength Curing age/d .. Reference
coefficient decrease/ %
C30 28 72.20 [35]
C40 28 31.63-89. 06 (26, 36-39]
Conventional polysiloxane coating C45 28 85.00 [40]
C50 28 33.67-88.78 [26-27, 35, 37-39]
C60 28 58.40 [41]
C40 28 72.64-87.61 (34, 42-44]
Nano-modified silane coating
C50 28 83.34-85.87 [27, 34]
€30 28 83.30 [35]
C40 28 66.76—88.97 (29, 32, 37-39, 42, 44-45]
Siloxane copolymer coating
C50 28 70.45-85.94 [32, 35, 37-39, 45]
C60 28 50.79-78.48 [41]
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Fig.5 Enhancement effect of polysiloxane on interfacial transition zone in concrete™”
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