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£S5 LRGBS R
NR  YS-IR SKI-3 SKI-5
Mooney viscosity of raw rubber 67 79 74 76
Mooney viscosity of vulcanizate 44 45 46 43
AML 23 34 28 33
Fo6 ALk ERE
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Tensile strength (MPa) 26.5 24.7 24.1 24.3
Modulus at 300% (MPa) 14.0 12.3 11.9 12.1
Elongation at break (%) 526 530 539 520
Permanent deformation (%) 37 29 28 30
Tear strength (kN/m) 111 86 85 86
Hardness 72 72 71 71
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Microstructure of polyisoprene and its effect on crystallization
behavior

TAN JinMei'?, LI ChuanQing', XU Lin', ZHANG Jie', LIANG AiMin"",
ZHANG LiQun** & WU SiZhu®

1 Yan Shan Branch of Beijing Research Institute of Chemical Industry, SINOPEC; National Engineering Research Center for Synthesis of Novel
Rubber and Plastic Materials, Beijing 102500, China

2 College of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100872, China

*Corresponding authors (email: zhanglq@mail.buct.edu.cn; liangam.bjhy @sinopec.com)

Abstract: It is widely accepted that the outstanding mechanical properties of nature rubber (NR) are partly attributed to
the strain-induced crystallization. The strain-induced crystallization of isoprene rubber should also attract our attention
because it is the only alternative for NR. The microstructure and crystallization of three grades of polyisoprene rubber
has been studied by "*C and 'H NMR. There exists slightly difference of cis-1,4 configuration among the three
polyisoprene samples. According to the sequential structure of 1,4-configuration, the cis-1,4 units of SKI-5 and YS-IR
adopt only head-to-tail arrangement. However, the 1,4-units of SKI-3 consist of head-to-head (about 0.4%~0.5%),
tail-to-tail (about 0.3%~0.6%) and head-to-tail arrangement. According to the quantitative measurements, the regularity
of the three samples are similar. The crystalizability of polyisoprene rubber have been studied through X-ray diffraction
(XRD) method. The NR vulcanizates filled with carbon black crystallize above 400% elongation. But the crystallization
of polyisoprene vulcanizates occurs when it is stretched above 500%. According to the mechanical tests, SKI-3, SKI-5
and YS-IR show comparative mechanical properties. The strain-induced crystallization performance of isoprene rubber
is inferior to nature rubber because of the differences in the structure and composition.

Keywords: polyisoprene, sequential structure, crystallization, strain-induced crystallization
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