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Comparative performance of cyclo olefin copolymer and cyclo olefin polymer
GUO Rong',ZHAO Bangling' ,FU Peng’, LIU Haihong®, ZHANG Saiyang'
(1. School of Basic Medical Science, Zhengzhou University ,Zhengzhou 450001, China;
2. School of Materials Science and Engineering, Zhengzhou University , Zhengzhou 450001, China)

Abstract : Cycloolefin polymers have high heat resistance, high toughness, high transparency and high dimensional stability,
making them an ideal substitute for glass materials, and show a wide range of applications in the optical and medical fields. In order
to reveal the intrinsic connection between the chemical structure and properties of cyclic olefin polymers, and to lay the foundation
for the development and customization of new materials, the properties of two typical cyclic olefin polymer materials, cyclic olefin
copolymer (COC) and cyclic olefin polymer (COP) were compared in detail by means of stereo microscope, contact angle tester, UV-
visible spectrophotometer, gel permeation chromatography, fourier transform infrared spectrometry, thermogravimetric analysis,
differential scanning calorimetry, and nuclear magnetic resonance spectrometry. The results show that the transmittance of COP is
slightly better than that of COC. The hydrophobicity of COP is stronger than that of COC. The weight-average molecular weight and
number-average molecular weight of COC are larger than that of COP, and the molecular weight distributions of COC are slightly
broader than that of COP. The fourier transform infrared spectra show that the fingerprint characteristic peaks of COP are 920
cm'and 815 cm™, and the fingerprint characteristic peaks of COC are 1 141,773,715 ¢cm™'. The initial decomposition temperature
and the maximum decomposition temperature of COC and COP are similar. A glass transition temperature without melting peak are
showed, which indicates that COC and COP are amorphous. The “C nuclear magnetic resonance spectra show the characteristic peak
of COC are 32-36 and 46.5-50, while the characteristic peak of COP are 51-52 and 46.

Keywords : cyclo olefin copolymer ; cyclo olefin polymer ; light transmittance ; molecular weight and distribution ; infra-

red spectra ; nuclear magnetic resonance spectrum
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Tab.1 Basic properties of COC and COP

Items Test parameters COoC COpP
Specific gravity 1.02 1.01
Moi .
OISLUTE VApOT IANSMIS™ ) 1 thin film 0,35 031
sion rate/(g m “-day )
Water absorption rate/% 23°C,24h <0.01 <0.01
Charpy notched impact
23°C 1.8 2.7
strength/(kJ +m?)
Tensile stress at break/MPa 5 mm/min 63 61
Tensile strain at break/% 5 mm/min 2.7 20
Tensile modulus/MPa 1 mm/min 2900 2400
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1.1 E£ZRAMA
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COP:ZEONEX 690R , H Zx ZEON /A .
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PR 3% : 3IMI1 80, TRII B iRt A A A B

NEIF
B i A7 R : SDC-200S , 45 ZE T 55 ik 254X
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Fig. 3 Morphology of COC and COP plastic particle
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Fig. 4 UV-Vis transmittance spectra of COC and COP
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Tab.2 COC and COP molecular weight and molecular weight

distribution

Sample M, M, PDI
coc 4.73x10° 2.87x10° 1.65
COP 1.84x10° 2.73x10° 1.48
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Fig. 6 GPC curves of COC and COP
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Fig. 7 FTIR spectra COC and COP
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Tab.3 COC and COP pyrolysis temperature

Sample Td,s%/oc Td‘max/oc
cocC 453 484
CoP 446 485
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