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Preparation of Superhydrophobic Nonwoven Fabric Based on
Titanium Dioxide Particles and Its Oil-water Separation Performance
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(1.Key Laboratory of Eco-textiles of Ministry of Education, College of Textile Science and Engineering,
Jiangnan University, Wuxi 214122, China; 2.Hubei Key Laboratory of Biomass Fibers and
Eco-Dyeing & Finishing, Wuhan Textile University, Wuhan 430200, China)

Abstract: In this paper, OTS-KH560/TiO, sol was obtained by modifying nano-TiO, particles with
silane coupling agent KH560 as a bridge and OTS as a long hydrophobic chain structure, and then
finished on the fabric to prepare superhydrophobic fabric. The fabric structure, surface morphology and
element composition were characterized by Fourier transform infrared spectrometer, scanning electron
microscopy and energy dispersive spectrometer, and the hydrophobic properties of the fabric surface
were characterized by testing the water contact angle. The effects of TiO,/OTS dosage ratio, baking
temperature and baking time on the contact angle of the finished fabric were further analyzed. In addition,
the acid-alkali resistance, anti-fouling performance, oil-water separation performance and mechanical
property of the hydrophobic finished fabric were studied. The results showed that when the TiO,/OTS
dosage ratio was 0.3 g/0.984 g, the baking temperature was 170 °C, and the baking time was 80 s, the
water contact angle on the surface of the finished fabric could reach 166.5°. The finished fabric had good
acid-alkali resistance, anti-fouling performance, oil-water separation ability, oil absorption performance
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and mechanical property.
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Figure 1 Preparation of OTS-KH560/TiO, sol and its finishing process on nonwoven fabric
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Figure 2 FTIR spectrum of hydrophobic nonwoven fabric
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Figure 3 SEM images of (a) unfinished and (b) hydrophobic
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Figure 4 (a) EDS spectrum and (b—f) surface element point distribution of hydrophobic finish nonwoven fabric
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Figure 5 Influence of (a) baking temperature and (b) baking time on the contact angle of polyester nonwovens
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Figure 7 Anti-fouling properties of (a) untreated nonwoven fabric and (b) treated nonwoven fabric to different stains
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Figure 8 (a) Oil-water separation process of hydrophobic finishing nonwoven fabric; (b) Separation flux and separation

efficiency of hydrophobic finishing nonwoven fabric with the number of cycles
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Figure 9 (a) Underwater oil absorption process of hydrophobic finishing nonwoven fabric; (b) Underwater oil absorption

process of hydrophobic finishing nonwoven fabric treated with acid; (c) Underwater oil absorption process of hydrophobic

finishing nonwoven fabric treated with alkali
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Figure 10 Tensile stress-strain curves of untreated

nonwoven fabric and treated nonwoven fabric
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