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Figure 2 Factors that influence Epoxidation degree
a. This reaction is carried out in ethyl acetate/H, O with 0. 5equiv. of oxidizing agent for 6h;
b. This reaction is carried out in chloroform/H, O with 0. 8equiv. of oxidizing agent for 6h;
c. This reaction is carried out in chloroform/H, O with 1. 5equiv. of chloroform for 6h;

d. This reaction is carried out in ethyl acetate/H, O with 0. 5equiv. of oxidizing agent and 0. 5equiv. of ethyl acetate
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Figure 8 Stress-strain curves of raw ETPI with different epoxy content
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Figure 9 Stress-strain curves of vulcanized ETPI with different epoxy content
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Table 1 Shore A hardness and Resilience of vulcanized rubber
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ETPI-42 69 19 54
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Figure 11  Q, mass percent uptake of hexane by raw ETPI with different epoxy content
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Defect-free Epoxidized Trans-1.4-polyisoprene: New Synthetic
Methodology and the Property of the Resulting Polymer

JIANG Jian'?*, GONG Rui-ying”* , YAO Wei', JIANG Xiu-bo', WAN Xiao-bo"*
(1. Key Laboratory of Rubber-Plastics (QUST), Ministry of Education/Shandong Provincial Key Laboratory of
Rubber-plastic s Qingdao University of Science and Technology . Qingdao 266042, China;
2. CAS Key Laboratory of Bio-based Materials, Qingdao Institute of Bioenergy and Bioprocess Technology »
Chinese Academy of Sciences, 189 Songling Road , Qingdao 266101, China)

Abstract; This paper described a novel synthetic methodology towards epoxidized trans-1, 4-poly isoprene (ETPID),
using a self-made oxidation reagent. Results showed that the addition of appropriate amount of ethyl acetate or chloroform
to the reaction system could improve the degree of epoxidation. Epoxy degree as high as 32% in ethyl acetate, and 51% in
chloroform could be obtained. Compared with the traditional method (using the peroxide or acetic acid as the oxidant), the
new synthetic method greatly suppressed the side reactions such as over oxidation, chain scission and furan ring formation,
which in turn greatly improved the mechanical properties of the resulting ETPT. Mechanical tests shows that the raw ETPI
prepared using this novel method shows a tensile strength over 20 MPa, almost 7 times stronger than ETPI prepared using
traditional method. Improved wet-skid resistance was observed with the increase of epoxy degree for ETPI prepared using
the new method, while rolling resistance changed little. Oil resistance tests showed that the oil resistance of ETPI was
significantly increased when the epoxy degree was greater than 15%.

Key words: Epoxidation; trans-1, 4-Polyisoprene; Epoxidized trans-1, 4-polyisoprene; Wet-skid resistance;

Oil resistance
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