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Mehdi Zareil, Mostafa Rezaeil*, Mostafa Salehit

1- Institute of Polymeric Materials, Department of Polymer Engineering, Sahand University of Technology, Tabriz, Iran
* P.O. Box 51338996, Tabriz, Iran, rezaei@sut.ac.ir

Keywords Abstract
Foaming dynamics In this study the foaming dynamics and cell microstructure of polystyrene (PS) and polystyrene/nanosilica
Polystyrene/nanosilica nanocomposites containingn-pentane foaming agent were investigated. In order to evaluate the nucleation
nanocomposites and growth of bubbles in samples, irsitu microscopic observation method was used, and their foaming
(N:_lljledmaniy process in a discontinuous system was investigated. Nanocomposites were paged by solution mixing

ell densi

method and their rheological properties were determined by rheological test. The contact angle method
was used surface tension measurements. Incorporating of nanosilica into PS matrix decreased the contact
angle and increased the wface tension of the samples. In order to investigate the foaming dynamics of
samples, sheets with thickness of 200 um were saturated in a high temperature and pressure chamber.
Foaming dynamics was studied by the designed system. The temperature effeat the foaming dynamics
was investigated in the samples containing of 3 %wt.-pentane. Although the nucleation and growth rate of
bubbles with temperature increasing from 140 to 160 °C has almost been doubled, but broader cell size
distribution was observed. In nanocomposite samples the nucleation has been increased compared to
polystyrene, and the onset of nucleation has been dropped. By increasingpentane content to 5 %wt., the
nucleation in nanocomposite samples was significantly increased compared fmlystyrene. For further
investigation of the final microstructure of foams, scanning electron microscopy (SEM) images were
prepared and the results showed that silica nanoparticles have generated more uniform cells in the final
microstructure.
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Fig. 12SEM images of the final foam samples containing 5 %wpiemtane at foaming temperature of 120 °C; (a): PS, (b): nPSAO0.5, (c): nPSA
nPSB1 (magnification: 300X)
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