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ABSTRUCT

Effect of solvents and thermal annealing on the morphology development of
sulfonated polystyrene-b-fluorinated polyisoprene (s-PS-4-f-PI) and
property-morphology-processing relationship on poly(vinylidene fluoride)
(PVDF)/poly(methyl methacrylate) (PMMA)/titanium dioxide (TiO2) blend
films were studied.

The film of the block copolymer ionomer with acid form (sH-PS-5-f-PI) cast
from anhydrous tetrahydrofuran (THF) formed a well-ordered cylindrical
morphology which was to be explicable in terms of the solvent effect and the
Bjerrum length. However, the morphology changed to the no-long range
ordered structure by thermal annealing. This result was very different from
the usual behavior of uncharged block copolymers. The study on the film of
the block copolymer ionomer with a cesium neutralized form (sCs-PS-5-f-PI)
revealed that a small amount of water and thermal annealing promoted the
ionic cluster formation. The result was to indicate the order-disorder
transition of sH-PS-5-f-PI.

PVDF/PMMA/TiOz blend films were prepared by a melt casting process.
Morphological observation revealed that the TiO2 particles did not affect the
crystal structure of PVDF and the morphology of PVDF/PMMA amorphous
phase, but hindered the crystallization of PVDF. It was clarified that the
anisotropic elongation at break was due to the anisotropic morphology of
spherulites. In addition, the crystal structure of PVDF was dominated by the
chill roll temperature. It was deduced that a large amount of PMMA was
entrapped within interlamellar region in the spherulites composed of a phase
and the storage modulus (E’) was related to the actual weight fraction of

PMMA in the mixed amorphous phase.
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2. Morphology
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3-1. TiO2
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3-4. Morphology
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