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Abstract: To resolve the conflict between environmental sustainability and performance in traditional adhesives, a
bio - based adhesive (NRL -S-TA) composed of natural rubber latex (NRL), starch, and tannic acid (TA) was
developed. Under ammonium persulfate initiation, the double bonds of NRL chains underwent free-radical grafting
with the phenolic hydroxyl/quinone groups of the starch - tannic acid prepolymer, forming “starch - tannin” side
chains. These side chains further esterified with the carboxyl groups of NRL proteins, and together with hydrogen
bonding and hydrophobic entanglement, constructed a dense three - dimensional network. This dual cross-linking
mechanism can significantly enhance cohesion and interfacial adhesion. When the TA content was 5%—15% (based
on NRL mass), the shear strength remained at ~1.20—1.27 MPa, reaching 1.27 MPa at w(TA)=7%, which was 2.1
times higher than that of the uncrosslinked system. The water contact angle of the adhesive film decreased
monotonically with increasing TA content, from 110° to 56°, expanding the wetted area on polar substrates by ~
120%. Meanwhile, residual phenolic hydroxyl groups in the grafted network imparted antibacterial activity of 99.3%
(E. coli) and 98.7% (S. aureus), as well as antifungal resistance. After being stored at 50 °C for 30 days, viscosity
variation was <5%, meeting the requirements of high-speed coating.

Key words: natural latex; starch; water-based adhesive; tannic acid; antibacterial
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