(®)
2020 2022

Light-driven coating of thin film in a non-equilibrium field

yamamura, masato
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This study aimed at developing a non-equilibrium photo-curing coating
technology, in which radical polymerization reactions via UV irradiation, spontaneous phase
separation between solvent and polymerized products, and multicomponent diffusion driven by the
reaction and the solvent evaporation can proceed and couple each other. The results showed some new
findings: (1) the reaction promotes solvent diffusion along the direction of light, (2) the
photo-driven diffusion flux depends on the drying history until photo irradiation, and (3) columnar
porous polymer films can be fabricated under particular range of solvent concentrations and
intensities of photo irradiation. Furthermore, a new theory was developed to predict the maximum
concentration variations in photo-driven solvent transport. The theory showed a good agreement with
measured values in reaction systems with high glass transition temperatures.
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