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Poor Solvent Effect on Growth of Crystalline Phase and Crystallinity of PVIBE
- Comparison between Solid-State NMR and DSC -
(Dedicated to Prof. Takakazu Kojima)
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Influence of poor solvent on growth of crystalline phase and crystallinity of a poly(vinyl isobutyl

ether) (PVIBE) thin film has been investigated by means of the solid-state *C NMR and DSC. A cast film of
PVIBE was obtained from the mixed solvent of poor solvent (methanol) and good solvent (chloroform). The
high-resolution solid-state *C NMR showed the initial growth of the micro and fine crystallite before
becoming the phase size, although DSC did not detect it. Crystallinity was estimated from both NMR and
DSC. The compassion between *C NMR and DSC showed good agreement with each other, except for the
initial stage of growth of crystalline phase. The solid-state **C NMR provided information on the initial and
fine crystallite growth and besides the late stage of crystalline phase growth. DSC measurements clarified the
disorder of the crystalline phase growth at the late stage.
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Fig. 1 The pulse sequence for the solid-state CPMAS
3C NMR measurements with the spin-locking
(SL) pulse prior to CP.
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Fig. 2 DSC curves of PVIBE; A: 5 days after solvent cast, B: 30 days, and C: 90 days. The enthalpy change at

around —20°C represents the glass transition (T,) and that at around 40°C the melting temperature (T,) of
PVIBE. Each mixed solvent ratio (CHCIs/CH3;0H) is written at the left-hand side.
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Fig. 3 Solid-state *C CPMAS NMR spectra of PVIBE dried after5 days: A and 90 days: B. Each mixed solvent

ratio (CHCIz/CH30OH) is written at the left-hand side. Expanded spectra of CH; region are also shown and

assignments are also depicted.
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Fig. 4 Solid-state *C CPMAS NMR spectra of
PVIBE obtained from the CHCI;/CH;OH=5/5
solvent cast method. (a) is measured at SL =
0.1 ps and (b) at SL = 1 ms. (c) is obtained
from (a) subtracted by (b) and (d) is from (a)
subtracted by (c). (c) represents the
non-crystalline (amorphous) phase and (d) the
crystalline phase.
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71 CHCIy/CH,OHIB BVASE D 6 % v A b LT HALTZPVIBE Y 1 /b A OfE L
Table 1. Estimated degree of crystallinity" for the PVIBE film cast from the various CHCIly/CH3;OH solutions

CHCI4/CH;0H 10/0 8/2 713 6/4 5.5/4.5 5/5
5 days (DSC) 0 0 0 0 2 5
5 days (NMR) 4 2 2 8 9 12
30 days (DSC) 7 9 9 12 12 12
90 days (DSC) 9 1 13 13 13 13'"
90 days (NMR) 9 10 11 12 13 13"

™ The crystallinity obtained from DSC is estimated from AH/AH;:°x100.
™ The enthalpy value of the complete crystallite (AH,,\°) is calculated on the assumption of which the crystallinity obtained
from NMR after 90 days is comparable to the enthalpy measured by DSC after 90 days.
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