PEO crystallization and dynamics close to SiO2
surfaces
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Addition of nanosized inorganic materials in a polymeric matrix results to nanohybrids
with optimized properties with respect to the initial components. On the other hand, the
behaviour of polymers when they are restricted in space or when they are close to surfaces
can be very different from that in the bulk. In this work, we investigate the morphology,
crystallization and dynamics of a hydrophilic, semicrystalline polymer, poly(ethylene
oxide), PEO, when mixed with silica, SiO2, nanoparticles in a broad range of
compositions. The good dispersion of the nanoparticles was verified by Transmission
Electron Microscopy (TEM), whereas the morphology and crystallization behaviour of
the hybrids were investigated with, Xray diffraction (XRD), Fourier Transform Infrared
Spectroscopy (FTIR) and Differential Scanning Calorimetry (DSC). All techniques show
a gradual decrease of polymer crystallinity with increasing the amount of nanoparticles;
nevertheless, polymer crystallization is observed for all silica loadings. Moreover, DSC
measurements showed the existence of two melting and crystallization transitions in
hybrids with polymer content lower than 50wt%, indicating that the polymer crystallizes
differently than the bulk near the silica surface.
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Figure 1: DSC thermograms of PEO/silica
nanohybrids with varying polymer content
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The effect of the proximity to the silica surface on polymer dynamics was investigated
with Broadband Dielectric Spectroscopy, (BDS) as well. The dynamic behaviour of
hybrids with different composition is compared with the respective of the bulk polymer
and with the one of nanohybrids comprised of a different additive i.e. layered silicates. In
the latter case, the effect of the size and geometry of the additive is examined.
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