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POLYETHYLENE/MOLECULAR WEIGHT/MOLECULAR CHAIN STRUCTURE

INANOSILICA SIZE/NANOSILICA CONTENT/ RHEOLOGY/ MORPHOLOGY

In this study, 7 and 14 nm hydrophilic fumed silica were used to fill linear
(H) and branched (L) chain structure at two molecular weights of polyethylene
(PE). The contents were 0, 0.5, 1, 3, 5 and 10 wt%. Nanosilica/PE composites
were prepared by melt mixing using an internal mixer. The specimens were molded
using a compression molding machine. The linear viscoelastic properties [under
small amplitude oscillatory shear (SAOS) measurement] at the reference temperature

of 160°C of the neat polyethylenes and nanocomposites were investigated.

Morphology of the nanocomposites were also studied using transmission electron
microscopy (TEM). The LVE results revealed that at the same zero shear viscosity,
the branched PE showed longer relaxation time than the linear structure. The
branching caused the additional mode of relaxation process. The presence of
nanosilica increased the moduli and complex viscosity of the polyethylene matrix. At
the nanosilica content of > 5 wt%, the filled polyethylene melts showed the solid-like
behavior in the terminal (low frequency) region. It indicated that the network-like
structure formed at these contents. Both nanosilica sizes display the similar results in

the rheological and



I

morphological properties. It could be that the fumed silica nanoparticle can aggregate
to the same size by particle-particle interactions as observed in transmission electron

microscopy (TEM).
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