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12 PP + EVOH /PP
PP-g- 170°C 185°C 200°C 195C.
MAH GPM200B 0.9% MFI =30 g/ 195°C.
10 min
1.2 EVOH 1.
1 Table 1  Abbreviations and compositions of samples
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o Sample wodes  Wwhole In PP+EVOH
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Fig. 1  Schematic of microlayer coextrusion
A Extruder]l B Extruder2 C Feedblock D Multiplying
element E Exit die
1.3
EVOH ppP
PP + EVOH 1.4.2
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TA 020 DSC PP + EVOH 20% 3 a
5~10 mg 50 ml/min CB-1 3
10 K/min 230°C 5 min b 3¢ MC-8
10 K/min 3d 3 e MC-64
25C 10 K/min
230C. EVOH
1.4.5 PP
. EVOH
W, 24 h MC-8  MC-64
EVOH MC-8 EVOH
W, EVOH EVOH pp MC-
EVOH % = W, - W, /W, x © EVOH
100% . EVOH
MC-64 .
2 EVOH
2.1
2 8 64 :
SEM . PP PP + EVOH
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4 3
(PP+EVOH) layer
D' layer
2. CB-1
MC-8 .CB-1 EVOH
s 20%  MC-8 CB-1 PP
PP EVOH  MC-8
1% . EVOH
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Table 2 Permeability coefficient of materials prepared by different
methods
Fig. 2 SEM micrographs of layered structure of a MC-8 and — o s oo
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Fig. 3 SEM micrographs of PP+ EVOH layer of a CB-1 b MC-8 ¢ MC-8 d MC-64 and e MC-64
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Fig. 4  The variation of pressure in the lower chamber of

PP+ EVOH /PP microlayered composites and PP/EVOH Fig. 5 Effect of layer number non the permeability
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Fig. 6 DSC cooling thermograms of PP + EVOH /PP
microlayered composites with various layer number
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Fig. 7  Enlongation at break of PP/EVOH convintional blends
and PP + EVOH /PP microlayered composites with various

layer number n
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STRUCTURE AND PROPERTIES OF PP + EVOH /PP BARRIER MATERIAL
PREPARED BY MICROLAYER COEXTRUSION

LI Ting LI Jiang ZHANG Yuging DU Qin GUO Shaoyun
The State Key Laboratory of Polymer Materials Engineering  Polymer Research Institute ~ Sichuan University ~Chengdu 610065

Abstract A novel barrier material consisting of alternating layers of pure polypropylene PP and polypropylene
conventionally blended with ethylene-vinyl alcohol copolymer EVOH was prepared by microlayer coextrusion. The
morphology structure of PP + EVOH /PP microlayered composites and its effect on gas-barrier properties

mechanical properties and crystallization behavior were characterized by SEM DSC gas-permeability and tensile
tests. The results suggested that through microlayer coextrusion PP layers and PP+ EVOH layers were combined
as an alternatingly multilayered structure along the extrusion direction. The morphology of EVOH phase in PP matrix
was changed from zero-dimensional sphere to one-dimensional fiber then to two-dimensional sheet with the increase
of layer number which caused significant improving of gas-barrier properties and enlongation at break of PP +
EVOH /PP microlayered composites compared with PP+ EVOH conventional blends. The crystallization behavior
of microlayered composites was also influenced obviously by their structure and morphology. In addition to the PP
phase in PP+ EVOH layer PP layer was also affected by the heterogeneous nucleation of EVOH due to the thin
PP layer and the increase of interface when the layer number exceeded 64 layers.

Keywords  Polyproplene Ethylene-vinyl alcohol copolymer Microlayer coextrusion Morphology structure

Properties





