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Report:
Polymorphism is a general phenomenon observed in polymers. Syndiotactic polypropylene also exhibits
polymorphism and four limited-ordered modifications have been proposed so far. These modifications are
commonly known as Form I, II, III and IV. Form I is normally obtained on cooling an isotropic melt at
atmospheric pressure. By in-situ X-ray studies performed at elevated pressure-temperature, we show that, for
the first time, Form II can be also obtained on cooling the isotropic melt at high pressures. When investigated
by NMR, the Form II thus obtained, is found to be free from conformational defects. We observed that above
1.5kbar, the melting temperature of Form II is higher than that of Form I. This is in contradiction to the
melting behaviour of the two different forms below 1.5kbar, that is, the melting temperature of Form II
(crystallized at pressures greater than 1.5kbar) is found to be always lower than for Form I below 1.5kbar. On
cooling from the isotropic melt, below 1.5kbar, the sample crystallizes in the ordered Form I . These findings
suggest presence of a thermodynamically stable region for Form II in the pressure-temperature phase diagram.
The difference in crystallization kinetics of the two phases has been also followed at different pressures.

For details please see: Macromolecules 2001, 34(22), 7730-7736

