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MAIN MESSAGE: The research explores the use of Tannic Acid (TA), a bio-derived polyphenol, for improving the performance and sustainability of ultra-high 

molecular weight polyethylene(UHMWPE) fiber composites by using it both as surface coater and epoxy matrix hardener. TA enhances fiber-matrix adhesion, 

increases thermal stability, and improves mechanical and fire resistance properties, offering a promising bio-based alternative for composite materials.

TA as bio-based hardener for epoxy resin
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✓Cone calorimeter results indicated a substantial 
reduction in the Peak heat Release Rate (PHRR) and 
an extended flame-out time for TA-hardened 
samples

✓Tannic Acid promotes a slower and more controlled 
combustion process, primarily by forming a 

protective char layer

Cone calorimetry

✓ Tonset +16%

✓ Tmax +19%

✓ Intumescent behavior
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