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In situ SAXS and WAXD observations of structural changes during
reorganizations and phase transitions of crystalline polymers on constant rate
heating and temperature-jump processes (I).
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Influence of the heating rate on the reorganization of the polymer crystals during the
heating and successive isothermal (heating/isothermal) process were investigated by means
of in situ WAXD. The crystal melting behavior proceeding upon heating depends on the
heating rate. In the case of lower heating rate (for example 1 and 10°C/min), the partial
melting was observed; a certain number of the crystals remained at the target temperature
(164°C). The amount of the remaining crystals at 164°C for 1°C/min was larger than 10°C/min.
On the isothermal process after the heating, the recrystallization was observed. The
recrystallization was more significant for 10°C/min than 1°C/min. The remaining condition
of the crystal just after the heating is considered to control the recrystallization. In the case
of higher heating rate (25°C/min), the crystals completely melted upon heating; the




recrystallization was not observed upon isothermal process after the heating

The variation of the crystalline lamellar thickness upon heating process and
heating/isothermal process were measured by in situ SAXS. The results were compared to the
melting behavior observed by in situ WAXD. At low heating rate, the crystalline lamellar
thickness achieved finally just before the melting was thick. This result is consistent with the
melting behavior. It cleared that the crystals with same thickness as that of the remaining
crystals just after the heating grow in the recrystallization upon the isothermal process.
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