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S1. Formation and Characterization of surface functional silica nanoparticles
First, sodium metasilicate is hydrolyzed to form the silicic acid under the existence
of HCI. Condensation polymerization happens by hydration among the hydroxyls of
silicic acids at three dimensions and the Si and O are bonded to each other to form
nanosilica clusters. Large numbers of hydroxyls are left on the surface of the
nanoclusters. In the meantime, KH560 is hydrolyzed to produce trimethylsilyl. As soon
as the nanoclusters are formed, the trimethylsilyl reacts rapidly with the hydroxyl of
nanosilica to form the modification layer on the surface of the clusters. Here, the
trimethylsilyls substitute a majority of active groups of silica, which prevents silica
from continuously growing up or agglomerating. Thus, the surface of hydrophilic silica
nanoparticles was endowed reactive groups and could further cure along with the epoxy
resin. From the XRD spectrum (Fig. S1a), it can be seen that there is a broad peak which
indicates the obtained silica is amorphous. Fig. S1b shows the SEM image of the silica
nanoparticles and it can be seen that the size of silica nanoparticles are several tens of
nanometers and aggregate with each other. XPS analysis shows that the coating mainly

consists of C, O, Si and do not contain any other elements. The white powder has a
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good dispersion in organic solution and can form a clear solution when dispersed into

ethanol (Fig. S1d inset).
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Fig. S1. (a) The XRD spectrum and (b) TEM images of the silica particles; (¢)XPS
analysis; (d) Photograph of the obtained silica powder and the powder dispersed into
ethanol solution (inset).
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Fig. S2. The relationship between water contact angle, sliding angle and the curing
temperature.
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Fig. S3. The optical transmittance of the coating with different thickness.
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Fig. S4. The relationship between water contact angle and the mass fraction of SiO,
nanoparticles in the solution.
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Fig. S6. The mapping of the coating before and after abrasion test.
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Fig. S7. Plot of water contact angle and retention ratio as a function of sandpaper
abrasion times on SiO,/epoxy network coatings. Photograph of a water droplet sitting
on the coating before and after abrasion with water contact angle about 158° (before
friction) and 151° (after friction).



