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ABSTRACT
Because of their light weight and high strength, polymer composites have been widely used in aerospace and construction applications. Epoxy resins have good thermal stability and adhesion properties that are suitable for being applied to the aforementioned applications. Additionally, carbon nanotubes (CNTs) with excellent mechanical properties are an attractive material to be a filler in polymer composites. Therefore, adding CNTs to epoxy resins can greatly improve the matrix mechanical strength and fracture toughness. 
The properties of CNT/polymer composites strongly depend on the reinforcing agent concentration, the dispersibility and the interfacial bonding of nanotubes in the matrix. However, CNTs with high aspect ratios easily form agglomerates and produce an increase in viscosity with increasing CNT content. Therefore, current research is focused on either physical or chemical processing to obtain well-dispersed CNT/polymer composites for improving the material properties. However, most of the available processing methods either damage the polymer matrix structure or break the π-conjugation of nanotubes.  As the result of the literature survey for this investigation, a pyrene-functionalized surfactant which allows maintaining the integrity of the nanotubes via non-covalently bonds (π- π stacking) is proposed to be synthesized. Additionally, the amine part of the synthesized surfactant can chemically bond to the epoxy resin and enhance the mechanical performance of the composite. Fourier transform infrared spectroscopy (FT-IR), Raman spectroscopy, and fluorescence spectroscopy are also proposed to analyze the interactions among the surfactants, the CNTs and the epoxy matrix. Mechanical testing under ASTM D3039-08 will also be used to understand the strengthening mechanism in this composite system. The studies would take into account the influence of different processing steps, such as surfactants synthesis, nanotube networking and surfactants crosslinking with epoxy resin, to understand the relationship among the microstructure, the process and the properties. 
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