3 No.3
2011 3 ACTA POLYMERICA SINICA Mar. 2011
*
PVCH-»-PE-5-PVCH
( 100084)
(DSC) - - _
(PVCH--PE-H-PVCH)
.Zhu * PS--PEO
1~4 _
\PEO PS
5~9
-t - -
( ( poly ( vinyleyclohexane ) -b—poly ( ethylene) -h—
) ( poly (vinyleyclohexane) PVCH-bPE-H-PVCH)
- . PVCH
T, (PVCH) ~ 140°C ;
) : (PB) PE
3 T (PE) < 110°C; T ooy =260°C .
PE PVCH x = 0.0002
- (Topr) ~ ~0.06 (27°C) 2
(r) (r). Weimann PE-0-PVCH
Tope T, (Topr > PVCH
T, > T.) PE
PE
PE
PVCH-/PE-b-PVCH PE
18
. Loo By PE--
Lotz 1920 PVCH
(PEO-5-PS) PVCH PE
PS PE N
PE PEO
* 2010-0349 2010-04-27 ( 20874056) ( 200800030047) M

E-mail: xxm-dce@ mail. tsinghua. edu. cn

doiz10.3724/SP.J. 1105.2011. 10076



314

2011

PE
PVCH-bPE-H-PVCH
26 ~28
PE
PVCH PE
PE
PVCH--PE-b-PVCH
PE
1
1.1
- PVCH--PE-5-PVCH
(VEV) | Dow
. M, = 40000
M_(PE) = 22000 M_(PVCH) = 9000
M_/ M, < 1.10. PE w,
= 0.55 10 % .
7 93 7 n
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Fig. 2 DSC curves of the VEV solution crystallized sample
after solution crystallization (real line) and VEV melt
crystallized sample (dashed line) in the heating process and

the corresponding cooling process after heating to 180°C
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Fig. 3 DSC thermograms of the VEV solution crystallized
sample after heating to 130°C and 180°C in the cooling
process

The insert shows the typical AFM phase image of the film of

VEV solution crystallized sample after solution crystallization
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MULTIPLE CRYSTALLIZATION BEHAVIOR OF BLOCK
COPOLYMER PVCH-»-PE-5»-PVCH

WANG Weiru  YANG Jimin XIE Xuming

(Advanced Materials Laboratory Department of Chemical Engineering Tsinghua University Beijing 100084)

Abstract The melting and non-isothermal melt—recrystallization behaviour of poly(vinylcyclohexane) -b-poly—
(ethylene) -bpoly (vinyleyclohexane) (PVCH-5PE-H-PVCH) solution crystallized sample which was obtained
after isothermal solution crystallization were investigated by means of DSC. It was found that different with the
PVCH-bPE-$-PVCH melt crystallized sample the solution crystallized sample possessed a higher melting
temperature in the heating process and multiple crystalline peaks in the non-isothermal meltwecrystallization
process. In the solution crystallization step of the solution crystallized sample due to the dissolution of PVCH
blocks in p—xylene the extent of the PE confined crystallization is reduced forming more perfect PE crystals

and thus the melting temperature is higher than that of the melt crystallized sample. On the same time the
crystallization of PE blocks in solution also causes respective aggregation of PE and PVCH blocks accordingly

an initial microphase-separated structure is formed. The segment mobility of PE blocks is relatively improved in

the initial microphase-separated structure resulting in the partially confined crystalline peak crystalline

peak I and the completely confined crystalline peak at low temperature crystalline peak [lI. From the
comparison of the slow cooling experiment and the quenching experiment it was found that crystalline peak [

at high temperature related to the microphase-separated ordered structure of the block copolymer. The formation
of the ordered structure induces the further aggregation of PE blocks improving the PE crystallization and thus
PE blocks could crystallize at the high temperature. The confined crystallization behavior of the block
copolymer is influenced by the microphase—separated structures of the block copolymer resulting in non-
isothermal multiple crystalline peaks of the PVCH-b-PE-)-PVCH solution crystallized sample. The
corresponding relation between the phase structures and the multiple crystalline peaks was discussed and the
formation reason of the non-isothermal multiple crystalline peaks was further clarified.

Keywords  Crystalline-noncrystalline block copolymer Non-isothermal multiple crystallization Confined

crystallization Phase structures



