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Fig. 1 TEM image (a), SEM image (b), FTIR spectrum (c) and EDS spectrum (d) of superamphiphobic nano-powders.
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Fig. 2 Measurement results of the surface contact angle of superamphiphobic powder coatings: (a) the process of static
contact angle testing for water, (b) scrolling screenshot of water droplet, (c) the static contact angles of four low surface

energy liquids, (d) the existence states of four low surface energy liquids on the surface of superamphiphobic powder coatings.
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Fig. 3 Appearance and microscopic images of the phase transition system. (a) Before ultrasonic treatment; (b) After ultrasonic
treatment.
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Fig. 4 SEM images of epoxy resin/superamphiphobic powder multi-layer core/shell microspheres coating. (a): x2000; (b): x5000;

(c) Elemental mapping image of the coating; (d) Elemental mapping images of C, O, F, Si.
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Fig. 5 Liquid-repelling and wearable performances of (a) the neat supenamphiphobic powder coating, (b) pure epoxy resin
coating and (c) epoxy resin/superamphiphobic powder composite coating; SEM images of composite coating after sanding

(d) 30 cycles, (e) 50 cycles and (f) 60 cycles.
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Fig. 6 SEM images of (a) coating thickness and (b) interfacial
adhesion to the substrate.
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Fig. 7 SEM images of pure epoxy resin coating after sanding
60 cycles. (a) x100; (b) x1000.
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Fig. 8 Schematic diagram of the mechanism for preparing wear-resistant superamphiphobic coatings by phase transition

method.
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Research Article

Preparation and Characterization of Wear-resistant Superamphiphobic
Surface Based on Epoxy Resin Phase Transition

Wei-hong Zhang”, Wu-wu Li, Shi-ying Zhang, Jing Cao, Wen-li Cao
(School of Chemistry and Chemical Engineering, Xianyang Normal University, Xianyang 712000)

Abstract Superamphiphobic surfaces that are both hydrophobic and oleophobic represent an important trend in
the development and application of liquid-repellent surfaces. However, when subjected to external friction, the
micro-nano rough structure of such surfaces causes a rapid decline or even loss of their superamphiphobic
properties owing to wear. The addition of high-molecular-weight adhesives to superamphiphobic powders to
construct composite coatings is the most commonly used method for enhancing the wear resistance of
superamphiphobic surfaces. However, the effect is often not good because the superamphiphobic powder can be
embedded in the adhesive. To address this issue, in this study, superamphiphobic nanopowders with superior
performance were synthesized. Then, taking advantage of the property that high-molecular-weight adhesives
dissolved in good solvents undergo phase transition and form spherical morphologies when added to poor
solvents, an epoxy resin solution was dropped into a poor solvent in which superamphiphobic nanopowders were
dispersed to trigger the phase transition. Subsequent ultrasonic treatment promoted the tight coating of
superamphiphobic nanopowders on the surface of epoxy resin phase-transition droplets, forming fine and stable
Pickering emulsion droplets. A superamphiphobic coating composed of multiple core-shell microspheres was
obtained after spraying and curing. The superamphiphobic powder was located on the surface of the core-shell
microspheres, ensuring that the superamphiphobic properties of the coating did not decline in the presence of the
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adhesive. The multi-layer self-similar structure also endowed the coating with good wear resistance
characteristics. Tests showed that a coating with a thickness of approximately 60 pm could withstand 60 cycles of
friction on a 400# sandpaper surface under a 200 g weight without significant loss of superhydrophobicity and
retained a certain degree of oleophobicity. This method can be applied to any polymer adhesive that undergoes
phase transformation in poor solvents, providing a reference for the preparation and application of wear-resistant
superhydrophobic/superamphiphobic coatings.

Keywords Epoxy resin; Superamphiphobic surface; Wear resistance; Phase transformation; Pickering emulsion;
Self-similar structure



