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Polymer nanocomposites are mixtures of nanoparticles and polymer chains, where the filler
particles are usually added to enhance mechanical properties, e.g. of car tire materials.
Performance depends to a great extent on the structure of the filler, i.e. its dispersion state in
the polymer matrix, which itself depends on mixing protocols, but also on the
thermodynamics of the system. The latter can be tuned by performing either chemical surface
modifications of the nanoparticles, or by playing with the mass and/or grafting properties of
the polymer chains.
In this talk, some straightforward ways to obtain information from small-angle scattering on
the structure of nanocomposites will be presented [1], before presenting two (very) recently
developed methods, the correlation-hole analysis [2], and a reverse Monte Carlo path to
aggregate statistics [3]. As application, we will present recent results on nanocomposites close
to industrial applications, with particular emphasis on the impact of grafting of small
molecules on such structures [4, 5]. If there is time, chain structure will also be discussed,
with a quick outlook on why contrast-matching with SANS in nanocomposites often fails [6].
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