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Tannic Acid-modified Polypropylene Melt-blown Nonwoven Fabric:
Preparation and Oil-Water Separation Performance
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(1. Xinjiang College of Science and Technology, College of Chemical Engineering and Textile Engineering,
Korla 841000, China; 2. Hebei University of Science and Technology, College of Textile and Garments,
Shijiazhuang 050018, China)

Abstract: Polypropylene meltblown nonwoven fabric (PP MB) has become a research hotspot in oily
wastewater treatment owing to its low cost, controllable fiber, and excellent chemical stability. However,
its inherent hydrophobicity limits its application in oily wastewater treatment systems. Inspired by the
adhesive properties of mussels, this study adopted a biomimetic strategy to construct a Cu?*/tannic acid
(TA) coating on the surface of polypropylene fibers, successfully preparing Cu?*/TA@PP MB composite
materials. Through systematic characterization of the microstructure, chemical structure, and oil-water
separation performance of the composite material before and after modification, and evaluation of its
stability, the results showed that when the tannic acid mass concentration was 6 g/L and the CuSO, mass
concentration was 1.2 g/L, the Cu?>*/TA coating uniformly covered the fiber surface; the water contact
angle of the composite material decreased to 27.4°, and the underwater oil contact angle reached 114.4°,
demonstrating excellent hydrophilicity and underwater oleophobicity. After 20 rounds of oil-water
separation experiments, the separation efficiency remained above 95%. Under ultrasonic treatment and
high-salt environments, the oil-water separation performance of the composite material remained stable,
exhibiting excellent cyclic stability and environmental tolerance. This study provides new insights into the
development of durable and reusable PP MB-based oil-water separation materials.
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Figure 1 Schematic diagram of the preparation process of Cu*"/TA@PP MB composites
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Figure 2 Microscopic morphologies of Cu**/TA@PP MB composites under different preparation conditions: (a) Cu**/TA@PP-1,
(b) Cu*"/TA@PP-2, (¢) Cu**/TA@PP-3, (d) Cu**/TA@PPP-4, (¢) Cu**/TA@PP-5
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Figure 10 Cu**/TA@PP-3 underwater oil droplet adhesion test
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Figure 11 Comparison of antifouling performance of Cu**/TA@PP-3 (a, b) and Cu?

treatment
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