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Research on the surface synergistic functional modification of

UHMWPE fibers based on phenol-amine coatings
YANG Yang',FARUK Omar',LU Jiaojiao' s DONG Xinting' WU Jindan"*
(1. Zhejiang Provincial Engineering Research Center for Green and Low-Carbon Dyeing & Finishing,
Zhejiang Sci-Tech University, Hangzhou 310018, China; 2. Zhejiang Provincial Innovation
Center of Advanced Textile Technology, Shaoxing 312030, China)

Abstract: To solve the poor interfacial adhesion caused by the low surface energy and inert nature of
ultra-high molecular weight polyethylene (UHMWPE) fibers, a surface phenol-amine coating was applied
using catechol (CAT) and 1,6-hexanediamine (HDA). Cu®*", Zn*", and Ag" were further deposited via
metal coordination to endow the surface of coating. The surface morphology and chemical composition of
UHMWPE fibers were analyzed by Fourier transform infrared spectroscopy, X-ray photoelectron
spectroscopy, scanning electron microscopy, contact angle test, and so on. The interfacial shear strength
(IFSS) between modified UHMWPE and epoxy resin and the antibacterial properties against Escherichia
coli and Staphylococcus aureus were evaluated by single filament pull-out test and antibacterial test,
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respectively. The results demonstrated that the phenol-amine modification could form a stable coating on
the surface of UHMWPE fibers, effectively regulating the surface roughness of the fibers and significantly
enhancing their wettability, thus greatly improving the interfacial adhesion between the fibers and the
resin. When the mass concentration ratio of CAT to HDA was 1:2, the modification effect was optimal,
with the upper contact angle increasing from 0° to 23.1° and the IFSS increasing by more than 136 %.
Moreovers the phenol-amine coating could provide stable anchoring sites for Cu*", Zn’" and Ag',
endowing the fibers with excellent antibacterial properties. Among them, the antibacterial rate of the
Ag " -modified fibers exceeded 90%. This study provides a theoretical basis and technical guidance for the
development of functional UHMWPE fiber composites.

Key words: ultra-high molecular weight polyethylene; phenol-amine coating; catechol; antibacterial

properties; interfacial shear strength (IFSS)
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