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Fig. 1. (a) Preparation process of superhydrophobic fabric. (b) Spreading image of different droplets on the surface of superhydro-
phobic fabric. SEM images of different fiber surfaces: (c¢) Untreated; (d) PET-g-PDMS; (e) PET-g-PDMS@ZnO. AFM images of
different fiber surfaces: (f) Untreated; (g) PET-g-PDMS; (h) PET-g-PDMS@ZnO.
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Fig. 2. Effects of (a) gas pressure, (b) power, (c) discharge time, and (d) washing times on the WCA of PET-g-PDMS@ZnO fabric;
SEM images of fiber surface treated with different discharge time: (e) 15 s; (f) 100 s.
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Fig. 3. (a) Relationship of WCA and sliding angle to friction cycle; (b) self-healing flow chart; relationship of WCA to the number
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of (c¢) plasma and (d) heating self-healing cycles.
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Fig. 4. SEM images of PET-g-PDMS@ZnO fiber before and after self-healing: (a) PET-g-PDMS@ZnO fiber; (b) 400 rubs;
(c) plasma treatment; (d) heating (80 °C, 30 min). (e) Nanoindentation of PDMS film on the surface of PET-g-PDMS fiber.
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Fig. 5. XPS images of C 1s elements on the fabric surface before and after self-healing: (a) Fabric; (b) PET-g-PDMS@ZnO fabric;

(c) rubbing 400 times; (d) plasma repairing; (e) heating repair.
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Table 1.  Surface element content of different samples.
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SPECIAL TOPIC—Several problems in plasma physics and material treatment

Self-healing super-hydrophobically coated fiber
prepared by plasma treatment”
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( Received 29 March 2021; revised manuscript received 5 April 2021 )

Abstract

The ultra-durable, self-healing superhydrophobic polyester fabric based on ZnO@PDMS nanoparticle
composite coating (PET-g-PDMS@ZnO fiber) is prepared by low-temperature plasma polymerization. The
influences of the preparation process on the superhydrophobicity, self-healing property, durability and stability
of the coating are studied. The results show that the water contact angle on the surface of PET-g-PDMS@ZnO
fabric can reach 162.7°, and the sliding angle is 7.5°. After 300 washing cycles and 1300 rubbing cycles, the
superhydrophobic property is still maintained. Both plasma method and heating method are used to repair the
worn coating, and it is found that the repair effect of plasma is obvious, while the heating repair is effective
only in the case of small loads. Moreover, scanning electron microscope, nanoindentation and X-ray
photoelectron spectroscopy measurement are used to explore the self-healing mechanism. This research provides
the theoretical and technical support for the development and application of plasma technology in the

preparation of superhydrophobic fabrics.

Keywords: plasma, polyester, superhydrophobic, durability, self-healing
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