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Study on phase transition of crystalline polymers by using new extended

VT HXMAS probe
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Almost all crystalline polymers are mixture of crystalline and amorphous phases. Molecular

mobility of these phases which greatly influence the mechanical property of materials changes at a

glass transition temperature (T,y) and melting temperature (Tw). The new extended VT HXMAS

probe is broadly applicable to study on thermal properties of crystalline polymers.

The basic methods of solid state NMR, CPMAS and DDMAS, are useful for identification of

crystalline and amorphous peaks and analysis of their molecular dynamics.

Here we present practical temperature dependent analyses for crystalline polymers.
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* An additional option may be need to achieve 200°C sample temperature.
* A heat-resistance zirconia sample tube is required.



Ex. 2) poly(e-caprolactone)
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* A liquid nitrogen dewar vessel is required for the measurements below room temperature.

For the DDMAS measurements, signals from mobile regions are selectively enhanced by setting

relatively short relaxation delay, 2s.

Below Ty, signals are observed only in the CPMAS spectrum because both crystalline and

amorphous regions have low molecular mobility. Above Tg, rubber state amorphous signals

appeared in the DDMAS spectra. Above T, very narrow molten state signals are observed in the

DDMAS spectrum while any signals are absent in the CPMAS spectrum.



