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Polymers are used as composite materials, in which dissimilar materials are combined to improve physical
properties and impart new properties. In a composite material, an interfacial region is formed between the
polymer and dissimilar materials, and its physical properties greatly affect the properties of the entire material.
Therefore, it is very important to elucidate the properties of the polymer/dissimilar material interfacial regions
and their expression mechanisms. The main objective of this study was to investigate the molecular motion of
polymers in an interfacial region with dissimilar substances in polymer composites.

To investigate these interfacial properties, we prepared polymer/nanoparticle composites by adding a large
amount of nanoparticles to a polymer. Compared with the conventional method that uses polymer thin films,
polymer composites have a very large volume ratio of the interfacial region, so that the surface effect is small, and
the interfacial physical properties can be more remarkably detected.

The poly(methyl methacrylate) (PMMA)/silica nanoparticle composite showed 7 at a higher temperature than
bulk 7;. This result is because the molecular mobility of PMMA was reduced due to the physical interaction
between the carbonyl group of the side chain and the silanol group on the surface of the silica nanoparticles.

In the PMMA/silica nanoparticle composites with different stereoregularities, the 7; of the syndiotactic PMMA
increased with the addition of silica nanoparticles. However, the 7; of the isotactic PMMA did not increase so
much. This is related to the mode of adsorption of stereoregular PMMA on the surface of the silica nanoparticles.

In addition, PMMA weakens intramolecular interactions due to the interaction with the solvent and increases
molecular mobility. When the residual solvent was removed from the PMMA at a higher temperature than 7;, the
T;; value was close to that of bulk 7;. However, when the residual solvent was removed at room temperature, the
T; significantly decreased. It was considered that this decrease in 7; was because that when the solvent was

removed at room temperature, the structural relaxation of PMMA did not completely proceed, and the structure

reflected a high mobility state due to the interaction between PMMA and the solvent.
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