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Table 1 Molecular characteristics of OBCs

Octene content

Octene content

Sample Density 5 5 Zn content Hard segment X, AH" T,
M, x107° M_x107° in soft segment®  in hard segment”
code (g/cm®) (wt% ) (wt% ) (wt% ) (C)
(mol% ) (mol% )
S23 0. 867 76 180 22.6 1.13 1.77 x10~* 16 10 116.5
536 0. 863 74 249 35.7 2.06 1.04 x10 4 18 7.8 112.0

*Determined from > C-NMR ;" Determined by enthalpy of fusion
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Fig. 1 Reduced storage and loss moduli for S23 and S36

The vertical shift factor is taken to be unity, and the
horizontal shift factor is based on the behavior at higher

frequencies.
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EFFECT OF MESOPHASE SEPARATION ON THE CRYSTALLIZATION
DYNAMICS OF OLEFIN BLOCK COPOLYMERS

Guo-ming Liu', Xiu-qin Zhang’, Yu Guan', Tao Wen', Du-jin Wang'
(' Beijing National Laboratory for Molecular Sciences, CAS Key Laboratory of Engineering Plastics, Institute of Chemistry,
Chinese Academy of Sciences, Beijing 100190)
(* Beijing Key Laboratory of Clothing Materials R & D and Assessment, Department of Materials Science & Engineering
Beijing Institute of Fashion Technology, Beijing 100029 )

Abstract The present study examined the effect of mesophase separation on the crystallizaiton behavior of
olefin block copolymer (OBC). Two OBCs with different AC8 (octene content difference between the soft and
hard segments) were chosen, which were shown to have different phase and crystallization morphology in the
solid state. The melt morphology was further examined by rheology. The isothermal crystallization dynamics of
OBCs was investigated by differential scanning calorimetry ( DSC). The morphology of OBCs after isothermal
crystallization was observed utilizing an atomic force microscope (AFM). The results showed that the both the
two OBCs exhibited mesophase separation well above the melting temperature. Upon isothermal crystallization,
the OBC with higher AC8 kept the mesophase separated morphology, while the OBC with lower AC8 displayed
random distributed lamellar structure. Both the two OBCs had Avrami parameter n = 3, indicating that
crystallization of OBC with mesophase separation exhibited a three dimensional spread manner. This striking
phenomenon was attributed to the “phase mixing” in OBCs. Some shorter crystalline hard segments can
dissolve in the amorphous soft phase, which can transfer the growth of crystals into adjacent hard segment
domains upon crystallization.

Keywords Olefin block copolymer, Phase separation, Crystallization



