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Study on moisture characteristic and aesthetic change
of surface protective materials on mortar under
various accelerated aging tests
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ABSTRACT

Concrete buildings become stained and deteriorate when dust particles, gases and other particles in
rainwater adhere to the concrete, causing aesthetic and durability problems. There are two mechanisms
by which surface protective materials can improve stain resistance: hydrophilicity and hydrophobic.
It based hydrophilicity on increasing the affinity of the coating to water rather than to dirt, water will
enter the space between the dirt and the coating, and rainfall will wash the dirt away. Hydrophobic
makes it more difficult for the dirt itself to adhere. Hydrophilicity and hydrophobicity can be evaluated
by measuring the contact angle. However, until now, the durability of many surfaces protective
materials has been estimated, but there has been little research on the factors that prevent staining in
the evaluation of aesthetics. Therefore, the aim of this study was therefore to evaluate the moisture
properties and aesthetic changes of concrete coated with silane-based, fluor-resin-based, and silicate-
based surface protective materials by changes of surface appearance (color difference, gloss, contact
angle, roughness), moisture permeability, water absorption and anti-soiling test after warm water
immersion aging, humidity, and cool-heat cycling aging and xenon-arc light radiation weathering.

After three accelerated degradation tests, we found that silane-based, fluor-resin-based, and silicate-
based surface protective materials have been effective in reducing water penetration. In particular, it
is silane-based which keeps it hydrophobic. In terms of aesthetics, silane-based and silicate-based are
more likely to change in appearance after warm water immersion aging and xenon-arc light radiation
weathering. After warm water immersion aging, humidity, and cool-heat cycling aging, the fluor-
resin-based were found to be more susceptible to changes in appearance. Fluor-resin-based have a
significant anti-soiling effect after warm water immersion aging, which can be attributed to the
property of fluorine atoms to reduce the surface energy and reduce surface contamination. After
humidity and cool-heat cycling aging, the anti-soiling effect of the silane-based is higher because of
its hydrophobic. After xenon-arc light radiation weathering, the anti-soiling resistance of silane-based,
fluor-resin-based, and silicate-based have high effect and are almost the same, which because of the
increased surface roughness and high hydrophilicity caused by xenon-arc light radiation.

In this study, we found that before and after the accelerated weathering, the hydrophobic and
hydrophilicity of the surface protective material influenced the anti-soiling performance of the surface
protective material as the surface roughness and contact angle changed. In order to quantify the anti-

soiling results, the pollution area fraction was subjected to a multiple regression analysis after



considering all the test conditions, and it was found that the predicted and experimental results were

somewhat correlated.
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