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The stabilisation of immiscible polymer blend morphology can be
achieved by using compatibilizing agents which present a chemical affinity
with the two polymer phases. Nanoparticles could present an interesting
alternative to the use of these conventional compatibilizing agents since
they can confine, under certain conditions, at the polymer blend interface
and form a rigid barrier that prevents coalescence. Unlike organic
compatibilizers that need to be chemically adapted to each polymer pair,
nanoparticles can be localized at the interfaces by effects of nanoparticle-
polymer affinity through the interfacial energy 2 and their use could
provide a universal way for the interfacial compatibilization of immiscible
polymer blends, which could be advantageous especially for plastic
recycling.

The purpose of this work is to investigate the effect of nanosilica, on
morphological, mechanical and thermal properties of polyamide-6/
polypropylene (PA/PP) immiscible blends . Different morphologies were
obtained as highlighted by transmission and scanning electron
microscopies. The incorporation of 5 wt% of hydrophobic nanosilica that
migrated mainly at the interface prevented dispersed phase domains from
coalescence leading to a clear refinement of dispersed droplet size. The
macroscopic properties of the hybrid blends were discussed and interpreted
in relation with the blend morphology and melt mixing procedure. The
control over coalescence allowed a morphology refinement of the blends
(Figure 1) and improved mechanical properties except in the case of blends
containing PA as minor fraction (Figure 2).
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Figure1: effect of hydrophobic silica nanoparticles on PA/PP (80-20; wt/wt) blends
morphology and ductility.
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Figure 2 : Stress / Strain curves of PA/PP (80/20; wt/wt%) blends unfilled and filled with
5wt % of hydrophilic silica nanoparticles
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