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Schematic representation of the spinodal texture for

coexisting liquid phases with different conformations!'*) .

( Copyright (1998) by the American Physical Society)
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Fig. 2 Scheme diagram of melting line, recrystallization

line and crystallization line in Strobl’ s experiments!®’

( Copyright (2009) by the American Physical Society)
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Fig. 3 Prediction of deviation of dispersion relation to the
Cahn-Hilliard theory by Tan and Yan’ s theory ( Reprinted
with permission from Ref. [ 29 ]; Copyright [ 2003 ], AIP
Publishing LLC)
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Advances in Theory of Polymer Crystallization

Xing-hua Zhang'" |, Da-dong Yan®”
(" School of Science, Beijing Jiaotong University, Beijing 100044 )
(* Department of Physics, Beijing Normal University, Beijing 100875)

Abstract Polymer crystallization, together with glass transition and rheology, is one of the problems which
have not been eventually solved in polymer science. Because the properties of polymeric materials are strongly
dependent on the crystallization behavior and morphology, polymer crystallization is the most fundamental
problem of polymer physics. Comparing with the crystallization of small molecules, the conformational entropy
plays a critical role in polymer crystallization due to its linear structure. This leads to complex behaviors of
polymer crystallization and the controversies on both the understanding of phenomena and the establishment of
the polymer theory. Recently, as the accumulation of the new phenomena from the experiments and
computational simulation and the advances in theoretical methods, it is the right time to reveal the nature of
polymer crystallization in theory. In present review, from point view of the difference of crystallization in
polymer and small molecule systems, the classic theory, new phenomena from both experiments and
computational simulation of polymer crystallization and the development and difficulties of theories focusing on
these new phenomena were reviewed.
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