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ABSTRACT: The work aims to introduce a certain proportion of cyclic olefin copolymer (COC) material into the outer
layer of polypropylene (PP) five-layer co-extrusion hoses, and study its effect on the barrier performance of the hoses. The
melting behavior of the COC/PP blends of different proportions was analyzed. The oxygen and water resistance proper-
ties, tensile strength, bending modulus, notched impact strength of the blends were also tested. With the increase of COC,
the permeability of oxygen and water vapor decreased. When the COC dosage was 20 wt%, the oxygen permeability was
as low as 3.3 cm®/(d'm)?, and the water vapor permeability was 0.6 g/(d-m)’. At the meantime, the other properties also
achieved a good balance. It is concluded that the presence of COC can effectively improve the water and oxygen resis-
tance performance of the PP five-layer co-extrusion hoses.
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Fig.1 Process flow of five-layer co-extrusion hose
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Fig.2 Structure diagram of
five-layer co-extrusion hose
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Fig.3 Sample shape of hose
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Tab.1 Formula of the outer layer
i ' PP [543 K0/ % COC it 73 80/%
1 100 0
2 90 10
3 80 20
4 70 30
5 60 40
6 50 50
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Tab.2 DSC analysis after granulation with
different proportions of COC and high impact PP
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3 80%PP+20%COC =52.11 150.52
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5 60%PP+40%COC -39.72 150.58
6 50%PP+50%COC -31.79 150.94
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Fig.4 DSC curves after granulation with
different proportions of COC and
high impact PP
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Tab.3 Drawing process of five-layer co-extrusion hoses
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Fig.5 Oxygen transmission rate of five-layer o
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Fig.6 Water permeability rates of five-layer
hoses with different COC ratios
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Fig.8 Hose strength test
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Fig.9 Notched impact strength of COC and
PP blends with different proportions
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Tab.4 Hose drop test
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Fig.10 Bending modulus of COC and PP
blends in different proportions
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