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Investigation of formation mechanism of two-dimensional spatial structures of
nanoparticles in polymer thin films

Tsukada, Takao
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The spatial structures of organic molecule-modified Ce02 nanoparticles in
polystyrene (PS) nanocomposite thin films spin-coated on silicon substrates were observed by TEM and SPM,
before and after the films underwent thermal annealing above the glass transition temperature of PS. TEM
images indicated that the nanoparticles segregated to the surface of PS nanocomposite thin film after
spin-coating process. Then, the nanoparticles migrated away from the film surface to the substrate/film
interface during thermal annealing, maintaining the two-dimensional spatial structures. Here, we
clarified the effect of interaction between nanoparticles, i.e., surface modifiers on the nanoparticles,
and solvent or PS on the spatial structures of nanoparticles before and after thermal annealing. In
addition, the mechanism of nanoparticle migration across the PS thin film was investigated.
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Predicted values Measured values
Time [h] Moving Speed Time [h] Moving Speed
[nm/h] [nm/h]
0.68 1- 2 3.0
0.72 2- 6 2.0
0.96 6-24 0.11
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