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1.1 EFEER

POE: [ 5 8480, M,=9.54x10* g/mol, M,/
MN2.4, FEWEEN20%2020, T E KA .
It A A 5 R (DCP) AZ BRI (21 B 98%) 5+
PR = ) T4 ik (TAIC) 22 Bk Bl 771 (46 BE 98%,
500 mg/L BHT F&5E 7)) P4 -(3,5- 4L T 3-4-%%
FEOR BL) TN R 25 DU B IR (PR 1010, A
>95.0% (HPLC)). =(2,4- —fUT FE 7 55) W i i
Hig (BT A7) 168,41 98%). XL(2,2,6,6- VY i F-4-
WRIE)ZE R R OEARE 7 770, AR E#RUV-770,
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T 55 °C 1) B AMEFE H LT 8 h. K TR S 5k
IINEEHRARAL, 7£ 90 °C N %% 10 min, HUH
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P35 5 i TR L IRON L A6 B A% AR AN IE 5 7
FESRBUES, 3 PR ALEATE R, EHR
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11 min JE B . Bl 45 AR 26 0.5 mm JE 1 [H
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N 95 °C. (2) 7R #4210 3R 55 W 560 46
(GLH405F B gt AT S A0S 56, Z RN
85°C, BJE N 85%. (3) 7N T Hs kT i fi%
36 HL(ATLAS CI4000 %) i i0E 4T TUAT & AL 52 56
FZALFEIC % T KB 300~800 nm ] 6500 W 7K
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N1 W2 (4) 75N T s e AT i ¢ X 46 411
(A HN AT TR0, BRI A&
TR N 365 nm IIER AT (B ER B IR RH A
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Fig. 1 The changes of tensile strength (a), elongation at
break (b), and gel content (c) of POE aged under different

conditions.
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Fig. 2 The changes of transmittance (a), yellow index (YI)

(b), and chromatic aberration (c) of POE aged for 1000 h
under different conditions.
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Fig. 4 DSC curves (a—d) and the changes of crystallinity (e) of POE aged under different conditions.
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Fig. 6 SEM surface images of POE aged for 1000 h under different conditions.
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Fig. 7 FTIR spectra (a) and changes of carbonyl index (b)

of POE aged for 1000 h under different conditions.
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(c) of POE aged for 1000 h under different conditions.
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Fig. 9 Aging mechanism and additive migration behavior of POE aged under different conditions.
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Research Article

Study on the Aging Behavior and Mechanisms of Polyolefin Elastomer
Encapsulation Films under Different Accelerated Aging Conditions

Wen-yue Zhuo, Zi-ye Yang, Tong Zhao, Yan-hua Niu®, Guang-xian Li"
(National Key Laboratory of Advanced Polymer Materials, College of Polymer Science and Engineering,
Sichuan University, Chengdu 610065)

Abstract A variety of indoor accelerated aging experiments were conducted to study the aging behavior of
polyolefin elastomer (POE) encapsulation films under conditions such as thermal oxygen, damp heat, xenon
lamps, and iodized gallium lamps, and to explore the sensitivity of POE encapsulation films to different aging
factors. By characterizing the changes in mechanical properties, crosslinking degree, optical properties, thermal
stability, surface morphology, chemical structure, etc., the changes in macroscopic properties and microstructure
before and after aging were evaluated. The aging mechanism and additive precipitation behavior of POE under
different aging conditions were compared and analysed. It was found that under thermal oxygen conditions, there
is a competition between oxidative degradation and post-crosslinking, resulting in no significant change in
macroscopic properties. Photo-oxidative aging showed a significant accelerating effect on the degradation of
molecular chains. Xenon lamps with low irradiation showed the most severe oxidative degradation after aging,
while iodized gallium lamps with high irradiation led to the break of molecular chains after aging. The
temperature and humidity of the environment affected the precipitation ability of small-molecule additives in the
material matrix. Under high-temperature or high-humidity conditions, the precipitation phenomenon of additives
was more obvious, thereby affecting the anti-aging ability of the material.
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