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Abstract: Amphiphilic Janus sheets (o-Janus-f) were synthesized from one-step sol-gel reaction via
interface-induced phase separation of oil-in-water emulsion with 3-aminopropyltriethoxysilane (APTMS)
providing hydrophilic amino groups (—NH;) and phenyltriethoxysilane (PTES) providing hydrophobic
phenyl (—Ph), and added as functional filler to water-based epoxy resin (WEP) to obtain a-Janus-f/WEP
composite coatings, which were then characterized by FTIR, Zeta potential, SEM and EDS. The
amphiphilicity of the Janus sheets was evaluated via analysis on their emulsification performance in water
and oil. The effects of the mass ratio of APTMS to PETS on the protective properties of a-Janus-f/WEP
composite coatings were analyzed by salt spray corrosion resistance, electrochemical and water contact
angle tests. The results showed that ay-Janus-f, prepared from 0.40 g APTMS and 0.20 g PETS displayed
the best properties. The 3% o4-Janus-5/WEP composite coating having a4-Janus-$, accounting for 3% of
the mass of WEP, exhibited the best protection properties such as hydrophobicity and corrosion resistance,
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with the water contact angle of 90°, and the electrochemical impedance still reaching 3.70x10” Q-cm? after

30 d. In addition, the composite coating remained protection property after 60 d of salt spray testing.

o4-Janus-p, displayed good dispersion in WEP, and the hydrophobic side was self-oriented to build a

protective barrier layer, which significantly improved the hydrophobicity and corrosion resistance of WEP

coating.

Key words. amphiphilic Janus sheets; water-based epoxy coating; functional fillers; hydrophobic properties;

corrosion resistance; building chemicals
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Fig. 1 Schematic diagram of preparation process of a-Janus-f
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Fig. 2 FTIR spectra of a4-Janus-§, and raw materials
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Fig. 3 SEM images of ay-Janus-f, at different magnifications
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Fig. 8 Emulsification test results of Janus sheets
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Fig. 9 Photos of water contact angle tests of Janus sheets
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