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Analysis of Recent Advances in Epoxy Nanocomposites Reinforced with Modified

Graphene Oxide Nanoparticles: A Review of Morphology, Mechanical Properties,

Thermal Stability, and Thermal Degradation Behavior
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Abstract

Epoxy resins, as thermosetting polymers, are widely used in various industries such as automotive, electronics, and con-
struction due to their high strength, good adhesion, and chemical resistance. However, their inherently brittle nature, es-
pecially under mechanical stress, limits their performance. In recent years, the incorporation of nanoparticles, particularly
graphene oxide (GO) nanoparticles, has gained significant attention for enhancing the mechanical and thermal properties
of epoxy resins. This study investigates the effect of surface modified graphene oxide nanoparticles, functionalized with
polymers such as polyethylene glycol (PEG), polyvinylpyrrolidone (PVP), and other modifiers containing amine, silane,
phosphorus, and nitrogen groups, on the properties of epoxy resin. The results indicate that surface modification improves
nanoparticle dispersion, reduces agglomeration, increases toughness, enhances elastic modulus, and significantly improves
flexural strength of epoxy nanocomposites. Furthermore, strong interfacial interactions between the nanoparticles and
polymer chains play a key role in preventing crack propagation and enhancing thermal stability. However, excessive na-
noparticle loading may lead to aggregation and diminished performance, emphasizing the need for optimal nanoparticle
content. Finally, a review of recent advancements in epoxy nanocomposites reinforced with functionalized graphene oxide
highlights the high potential of these materials for industrial and engineering applications, particularly in the automotive,
aerospace, and protective coatings sectors.

Keywords: Epoxy Resin, Modified Graphene Oxide Nanoparticles, Morphology, Mechanical properties,

Thermal Degradation.

Iranian Rubber Magazine, No.118, Vol. 29 \KX3







