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Dispersion and Aggregate States of Fillers and Viscoelastic Properties of
the Polymer Composite

il Mkas. RE El

Abstract

The polymer composite is ubiquitous material for our daily life. The physical properties and
functions of polymer composite are affected by the dispersion and aggregate states of the fillers in a
polymeric matrix as well as the properties of the constituent polymer and filler. Here, as for
polystyrene composite, prepared by solvent-cast from the chloroform suspension, with hydrophilic or
hydrophobic fumed silica having the different primary particle size, the relationship between the
dispersion and aggregate states of fumed silica in the composite, evaluated by transmission electron
microscopy and ultra-small-angle and small-angle X-ray scattering, and the viscoelastic properties was
investigated. The fumed silica having the smaller primary particle size dispersed more broadly in the
polystyrene matrix. The storage modulus at the lower angular frequency range for the PS composite
at 150°C was higher for the fumed silica with the lower mass fractal dimension evaluated by X-ray
scattering analysis with a fractal model. The critical volume fraction of fumed silica for forming

percolation was lowest for the hydrophilic fumed silica with the smaller primary particle size.
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