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The Simultaneous DSC-FTIR Study on the Isothermal Crystallization
and the Multiple Melting Behavior of the
Partially Miscible Poly(vinyliden fluoride) Blends
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Isothermal crystallization and melting behaviors of poly(vinilidene fluoride) (PVDF) and
isotactic poly(methyl methacrylate) (isoPMMA) blend, partially soluble blend system, were
investigated by the simultaneous DSC-FTIR method. The absorption bands at 795 and 810 cm®1,
which were assigned respectively to CH, rocking vibration mode of PVDF in TGTG' (a-form)
and T3GTsG' (y-form) conformation, were used as an indication of each crystal form. During
the isothermal crystallization, the a-form crystallized in the initial stage of crystallization, y-
form crystallized after the maximum of a-form content. The transition mechanism from a-form
to y-form was estimated from the linear relationship between IR absorbance corresponding to
the decrease rate of a-form and the increase rate of y-form. The y-form was transformed from
the a-form in the solid state for the blends with PMMA content (@euma) lower than 0.2, and
the y-form was crystallized from the super-cooled liquid state addition with the solid state transition
from the a-form for PVDF. The multiple melting peaks were observed by heating immediately
after isothermal crystallization. Each melting peaks were identified as the melting of a-form,
the melting of y-form produced by the melt-recrystallization of a-form, and the melting of y-
form transformed from a-form in the solid state during the isothermal crystallization.
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Fig.1 Molecular arrangement of PVDF in six crystal
forms. (T; trans configuration, G; gauche
configuration).
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Simultaneous DSC-FTIR results of PVDF/isoPMMA blend (¢gemma O 0.2) during the isothermal crystallization

for 2.5 hrs at 161.80. (a); Stacked FTIR spectra, (b); DSC curve (solid line) and absorbance changes as 795
cmo ! (open circle) and 810 cmo! (closed circle) normalized by the absorbance at 880 cmo L.
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Fig.3 Temperature dependency of the maximum content
of a-form evaluated from the maximum
absorbance at 795 cmo ! normalized by the

absorbance at 880 cmo1,
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Fig.4 Temperature dependency of conformational growth rates of a-form (a) and y-form (b) of PVDF and
PVDF/isoPMMA blends with various content.
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Fig.5 Relationship between the decrease of a-form and the increase of y-form evaluated from the absorbance decrease
at 759 cmo! and the absorbance increase at 810 cmot during the isothermal crystallization of PVDF/isoPMMA
blends with various blend content, @emumaO 0.1 (@), @rumaO 0.2 (), @emumaO 0.25 (c) and @emmad 0.35 (d).
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Fig.6 Temperature dependency of the ratio between
the decrease of a-form and the increase of y-
form, which was evaluated from the linear

relationship shown in Fig.5.
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isothermal crystallization at 161.80. Stacked FTIR spectra (a) and DSC addition with the absorbance change
of IR bands at 795 and 810 cmc! (b) were obtained from 161.8 to 2100 at 5K mincl,

196

Netsu Sokutei 290502002



DSC-FTIROOOOOOOO0OOODOOOO0OO0O0O0DOOOO0OOOOOO
goooooboooooooooooo

(a

Abs.

170

180
T/0O

0.5

(c)

0.4

T T
cmrmsirr ey, 810 cm™

Abs.

0.3

795 cm™
0.2 L | L L |
170 180 190

T/0O

endo.

DSC

DSC

(b)

Abs.

Abs.

0.5

0.35

0.25/- 795 cm™
J. L
170

| |
180 190

T/0O

160

Fig.8 Simultaneous DSC-FTIR results of PVDF/isoPMMA blend (@gemma O 0.2) on heating immediately after the
isothermal crystallization at 161.8 (a), 162.9 (b), 163.7 (c) and 164.50 (d).
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