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ABSTRACT : Microdomain structures and crystallization behavior of the binary blends consisting of an asymme-
tric block copolymer and a homopolymer were investigated using small-angle X-ray scattering (SAXS), optica
microscope (OM) and differential scanning caorimetry (DSC). Poly(methyl methacrylate)-block-polystyrene
block copolymer (PMMA-b-PS) (weight fraction of PMMA =0.53) was mixed with low molecular weight
poly(vinylidene fluoride) (PVDF). As the PVDF concentration was increased, the morphologica change from a
lamellar to a cylindrical structure occurred. The crystalization of PVDF significantly disturbed the orientation of
the pre-existing microdomain structure, resulting in a poorly ordered morphology. In the blends, PVDF exhibited
unique crystallization behavior due to the PMMA block which is preferentialy miscible to PVDF and the space
congtraint imposed by the microdomains.

Keywords : block copolymer, homopolymer, blend, microphase separation, crystallization.
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Table 1. Composition of PS-5-PMMA/PVDF Blends

Nomenclature WipvoR WipvDE+PMMA)
Bl 0.11 0.56
B2 0.20 0.60
B3 0.27 0.64
B4 0.34 0.67
B5 0.43 0.71
B6 0.50 0.75
B7 0.67 0.84

AWeight fraction of PMMA and PVDF miscible phasein blend.
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Fiugre 1. Optica micrographs of the blends a 180 C : (9
PVDF PMMA-b-PS 34/66 and (b) PVDF /PMMA/PS 34/35/31.
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Figure 2. Glass transition temperatures of PVDF /PMMA-b-PS
blends. Dot line indicates the theoretical prediction according to
the Fox equation.
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Figure 3. SAXS profiles of PMMA-b-PS and PVDF /PMMA-b-PS blends in the amorphous state.
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Figure 5. SAXS profiles of amorphous (filled triangles) and crystallized (hollow triangles) PVDF/PMMA-b-PS blends : (a) B1, (b) B3,

(c) B5, and (d) B7.
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Figure 6. Optical micrographs for PVDF/PMMA-b-PS blends crystallized at 135 C : (@) B1, (b) B3, (c) B5, and (d) B7.
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