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Nonequilibrium and equilibrium thermal ?roperties of polymer crystallization and
melting examined by ultra-fast scan calorimetry and temperature jump
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Utilizing fast-scan chip calorimetry (FSC) combined with other techniques,
mainly small-angle X-ray scattering (SAXS), non-equilibrium crystallization and melting behaviors of
polymer crystals have been examined. Chain-folded polymer crystals are characterized by the
crystalline lamellar thickness with chain folding and their melting points in equilibrium with
surrounding melt. The thickness is determined by SAXS, and the melting point is determined by FSC
on the basis of the modeling of melting kinetics proposed by the authors. By correlating those data
with isothermal crystallization temperature, the Hoffman-Weeks, Gibbs-Thomson plots are constructed
and utilized for the determination of the equilibrium melting point of chain-extended polymer
crystals. As a new independent method, we have proposed an analysis method based on a Thermal
Gibbs-Thomson plot in terms of the secondary stage of crystallization.
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