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Abstract

Chitosan nanoparticles and their modified derivatives, particularly when combined with epoxy resins, have shown a
remarkable impact on improving the morphological, mechanical, and thermal stability properties of epoxy
nanocomposites. These nanoparticles, through uniform dispersion and strong interfacial interactions, enhance tensile
strength, Young’s modulus, toughness, and thermal resistance. Surface modification of chitosan with compounds such as
polysiloxanes and ammonium phytate leads to the formation of denser char layers during heating, thereby improving
flame resistance and thermal stability. The incorporation of chitosan into epoxy resin enhances thermal stability by
creating stronger cross-linked networks and robust molecular bonds that increase resistance to thermal degradation.
Moreover, optimized nanoparticle distribution and prevention of agglomeration ensure structural homogeneity and higher
material performance. The biocompatibility, antibacterial activity, and biodegradability of chitosan make it an
environmentally friendly and versatile candidate for various industrial applications.In this study, the effects of modified
chitosan nanoparticles on the morphology, mechanical properties, thermal stability, and degradation behavior of epoxy
nanocomposites are analyzed and discussed. In addition, recent advancements in epoxy nanocomposites containing
modified nanoparticles are reviewed, and the key insights and findings are comprehensively summarized.

Keyword: Epoxy resin, Modified chitosan nanoparticles, Morphology, Mechanical properties, Thermal
degradationFibroblast
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