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polyvinylidene fluoride(PVDF)/propylene carbonate(PC)

pregel 100
PVDF PVDF
40
Rs 232 nm, Ry 407 nm . RW/Rc=1.75 ,
core—shell ,
core 215 nm, shell 192 nm , shell
PVDF core 7.5%

ABSTRACT The structure of pregel state in thermoreversible poly(vinylidene fluoride)
(PVDF)/propylene carbonate(PC) system was investigated by laser light scattering. It was
found that the PVDF chain did not exist as a separate chain even in a very dilute
concentration(i.e. 100 times more dilute than the gel formation concentration) but as a large
spherical aggregate with the radius of gyration Rg of 232 nm and the effective hydrodynamic
radius Ry of 407 nm at 40 . Based upon experimental results such as Ry/Rg ratio of 1.75
and the pattern of scattering intensity with a minimum, a core—shell type sphere model was
suggested as a structure of the aggregate. According to this model, the radius of core part
was estimated as 215 nm, the shell thickness as 192 nm, and the ratio of monomer density of
the shell part to that of the core part as about 0.075.

Keywords thermoreversible gel, poly(vinylidene fluoride), light scattering, core-shell model.
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Poly(vinylidene fluoride)/Propylene Carbonate
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. PVDF  Aldrich (cat.
no. 18270-2)

norminal
534000 g/mol ,
80
PVDF
N,N—dimethylacetamide(DMAC) 130
78.1 mL/g head—
to—tail head—to—head TH-NMR
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Table 1. Physical Properties of Poly(vinylidene

fluoride) Sample

molecular weight(nominal)
intrinsic viscosity
melting point
heat of fusion:A Hy,
crystalinity ®
head—to—tail : head—to—head
density
crystalline state(3 form)
amorphous state
refractive index
crystalline state: n
amorphous state: ,

Aldrich
in DMAC “at 130

534,000 g/mol
781 ml/g
1635

6.69, 5.95 kJ/mol
38.7 wt%
1.00:0.105
ref.[26]

1.795 g/mL
1.68 g/mL

ref. 26

1429

1.382

refs. 24,25

“ DMAC; N,N-dimethylacetamide.
® Crystalinity was calculated with 4H,-6.69 kJ/mol.

(Bruker DPX—-200MHz)
10.5% , PVDF
(Tm) du Pont 910 DSC(differential scanning
calorimeter) 10
Tmn=163.5
propylene carbonate(PC)

/min
(Table 1 ).
Aldrich

514 nm
Ar (Lexel model 95)
633 nm He—Ne gas

home—

made goniometer  Brookhaven detector
BI-DS
(autocorrelator)

9000AT

Brookhaven Bl—-
homodyne

90 oven PVDF PC
1y m membrane
depth filter

filter 0.7—1.2p mglass fiber

PVDF

50 4000 rpm
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Figure 1. Plot of —4n versus polymer concentration
at ¢,=633 nm, temperature=40 in poly(vinylidene
fluoride)/propylene carbonate system. As the refr—
active index of polymer was smaller than that of
solvent, the negative value of dn/dC was obtained.
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Figure 2. Semi-log plot of the excess scattering

intensity versus g at the various concentrations and
two different polarizations of scattetred light. Iy
intensity was of the order of approximately 0.2%
compared with Ivv intensity at the same concen—
tration but the slope of Iy was almost the same as
that of Iyy.
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Poly(vinylidene fluoride)/Propylene Carbonate
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Figure 3. Semi—log plot of (G @ (t)—baseline)/base
line versus delay time. There was no difference in
the initial slope of the intensity time correlation
function before and after treatment for 10 min. at
160
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Figure 4. The size distribution of the aggregates.
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Poly(vinylidene fluoride)/Propylene Carbonate
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Figure 5. Plots of < >/q° versus ¢ at the various
polymer concentrations and two different polarization
conditions of scattered light.
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Figure 6. The ratio of Ry/Rs as a function of the
aspect ratio of L/d(or a/b) for three typical
anisotropic particles such as rigid—rod, prolate and
oblate.
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conditions of R;. In order to obtain the experimental
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Figure 8. The R, dependence of gm’ at the various
conditions of x. In order to obtain the experimental
value of gmi,> of 4.6x 10"°cm™, R; should be 215+ 5
nm.
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2.
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