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Study on the hydrophobic performance of the geopolymer
coatings modified with PMHS-TEOS

HU Yuan, JIN Zuquan™, PANG Bo
(School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: The hydrophilicity of geopolymer coatings renders them susceptible to the penetra-
tion and damage from water and soluble ions, thus impacting their durability. This study in-
vestigates the impact of a mixed solution containing polymethylhydrogensiloxane (PMHS)
and tetraethyl orthosilicate (TEOS) as surface penetrating modifiers on the hydrophobicity
of geopolymer coatings. The hydrophobic effect is analyzed through tests on surface contact
angle, water absorption rate and abrasion resistance. Following PMHS-TEOS modification,
the surface contact angle of the geopolymer coatings reaches 136. 8°, with a 62. 9% reduction
in water absorption rate, and the coatings exhibits good hydrophobicity after 21 m of cumu-
lative abrasion. Microscopic tests including scanning electron microscopy (SEM), X-ray dif-
fraction (XRD), Fouriern transform infrared spectroscopy (FTIR) and Mercury intrusion
porosimetry (MIP) reveal that TEOS and PMHS contribute to the filling of surface pores
and the construction of hydrophobic film structure in geopolymer coatings. Additionally, a

good chemical bond is formed between PMHS-TEOS and the geopolymer coatings, ensuring
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excellent hydrophobic performance even after surface abrasion damage.

Key words: geopolymer coatings; hydrophobic; microstructure; modification
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