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Polymer crystallization and molecular recognition; First principle design based on
universality and specificity
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Aiming at the development of first-principle method to design high functional
materials of crystalline polymers, we made molecular dynamics investigations on both the universal and
the specific aspects of polymer crystallization. In order to study the universal aspects of polymer
crystallization, we made use of the polyethylene-like polymer and investigated its crystallization from
the quiescent melt state. We revealed various interesting characteristics of polymer crystallization that
are considered universal in all linear polymers. We also studied the specific modes of crystallization in
helical polymers, especially in isotatctic polypropylene, with special concern on the molecular mechanism
of helix recognition. The molecular dynamics method was also shown to be of great potential in studying
the effect of flow-fields or solid-substrates on polymer crystallization.



@)
DNA

2)
@

3)

Pristine

2 P3HT

A. Limet
al. Materials Today
2010

! soemoz

(Molecular Recognition at
Crystal Interfaces,by
1 .Weissbuch)

©)

Lauritzen-Hoffman

LH
O)
(MD )
(2005)
FeatureArticle
Springer2005
2.
@

LH




LH

@

®

@)

R EICBIT D “hE AR

50

disentanglement

LH

@
MD
2000
100ns 180
(@iPP)
®)
“o MD
4,
@)
100
5
512

6 Molecular dynamics of polymer
crystallization revisited: Crystallization from the
melt and glassin longer polyethylene
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7 Molecular
dynamics in fiber formation of polyethylene and
large deformation of the fiber
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