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Silica (SiO2) is the most frequently used nanoparticle for fabrication of polymer nanocomposites. As a matter of fact, however, the preparation of polymer/SiO2 nanocomposites is not that easy. This is because of the hydrophilic nature of silica nanoparticles that is not compatible with hydrophobic polymers. In order to take full advantages of the presence of these inorganic nanoparticles in polymer matrix, the surface modification of silica nanoparticles is inevitable. Here, we used coupling of mthylene diphenyl diisocyanate and 2-hydroxyethyl methacrylate molecules as efficient modifying agents to alter the hydrophoilic nature of silica nanoparticles to hydrophobic one and introducing reactive groups (C=C) on the surface of silica nanoparticles. Reactive-hydrophobized inorganic silica nanoparticles were encapsulated in acrylic shell via miniemulsion polymerization to prepare waterborne acrylic-silica nanocomposite coating. The results indicated that the prepared nanocomposite coatings have excellent optical properties (low haziness with high transparency in Vis region and considerable UV adsorption), which were attributed to the good dispersion and distribution of modified silica nanoparticles. Also it was found that the nanocomposite embedded with modified silica nanoparticles had improved physico-mechanical properties in comparison with the neat acrylic film, which is due to the high efficiency of performed modification method in introducing reactive double bonds and altering the hydrophilic surface characteristic of SiO2 nanoparticles. It was observed that the best improvement of properties is achieved for nanocomposite containing 7 wt% modified silica nanoparticles (e.g. 390% increasing in tensile strength and 200% improvement in pendulum hardness).
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