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Influence of antioxidant 1010/168 on performance of crosslinking polyethylene
CAO Jie' ,WANG Yang"?,SONG Yan', QIN Xuanjie', WANG Xinlong',ZHANG Wenhua®

(1. Jiangxi Copper Technology Research Institute Co.,Ltd.,Nanchang 330096,China; 2. Jiangxi Cable Co.,Ltd.,Jian 343000, China)

Abstract : For researching influence of different antioxidant and their contents on properties of crosslinking polythylene
(XLPE), different proportions of antioxidants 1010/168, cross-linked sensitizers triallyl isocyanurate and low density polyethylene
by melting and blending with Hack torque rheometer, seven polyethylenes with different proportions and contents of antioxidants
were prepared. XLPE were prepared by irradiation with electron irradiation accelerator. The effects of antioxidant 1010/168 of
different proportion and content on microstructure and morphology, crosslinking process, gel content, the oxidation induction time
(OIT), thermal elongation and electrical behaviour, carbonyl index and elongation at break before and after of thermo-oxygen of
XLPE sample were studeid. The results indicate that antioxidant could homodisperse in XLPE, compared to sample with no antioxi-
dant, when content of antioxidant 1010 and 168 are 0.25 phr and 0.25 phr, gel content of XLPE decreases from 85.68% to 76.44%,
OIT increases from 0.17 min to 35.26 min, elongation at break retention value after aging increases from 17.3% to 95.1%, carbonyl
index decreases from 2.12 to 0.048. Generalized analysis, antioxidant can inhibit the crosslinking of polyethylene during irradition
crosslinking, and increase OIT. XLPE with antioxidant could maintain better thermal elongation, behavior of electricity, carbonyl
index and elongation at break than pure XLPE, and effectively inhibit the aging of XLPE.

Keywords : polythylene ; cross-linking ; aging ; antioxidant 1010; antioxidant 168
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Tab.1 Experimental formula

phr
Samples PE-LD 1010 168 TAIC
I 99 0 0 1
2* 98.7 0 0.3 1
3" 98.5 0 0.5 1
4 98.7 0.3 0 1
5* 98.5 0.5 0 1
6" 98.7 0.15 0.15 1
7 98.5 0.25 0.25 1
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Tab.2 Gel content and thermal elongation of XLPE of seven

formulations after irradiation crosslinking

Samples Thermal elongation/% Gel content/%
1 35 85.68
2* 50 77.19
37 50 70.92
4 75 77.03
5" 85 81.88
6" 55 75.81
7" 90 76.44
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Fig. 2 Stress-strain curve of XLPE with antioxidant of differernt
content
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Tab.3 Mechanical properties of XLPE with antioxidant of

differernt content

Samples Sress/MPa Strain/%
¥ 18.35 330
2* 17.40 401
3* 17.10 436
4 17.90 394
5* 16.90 390
6" 17.45 361
7" 16.70 369
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