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Positron Annihilation Study of Irradiated Crosslinking Polyethylene*

Cheng Mingfu* Ye Bangjiao*** Cheng Bin* Zhang Xianfeng*
Xi Chuanying* Zhang Liangping* Weng Huimin* Zhou Xianyi

-Department of Modern Physics*University of Science and Technology of China*Hefei 230026.

Abstract Positron annihilation lifetime spectroscope- PALS.was applied to investigate the micro-structural
changes of polyethylene-PE.which was irradiated by γ-ray or ultraviolet radiation*the spectra were decomposed
into three lifetime components using PATFIT package. Then it was found that the shifts of the degree of cross
linking and crystallinity were detected effectively in samples. Moreover*a small quantity of oxygen*which involved
in the cross-linking process*was measured sensitively by PALS. The regularity of positron lifetime intensity vs
radiation intensity in γ irradiated sample was opposite to that in ultraviolet irradiated one*which is due to the
preparation methods of samples and the change of polar functional group in initiator. Furthermore*contrastive
patterns were studied by positron doppler broaden-DB.method and the results were agreed well with PALS data
mentioned above.
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Table 1 The sample serial numbers with their absorbed dose

The serial number 0# 1# 2# 3# 4# 5# 6# 7# 8# 9#

Dose Gy 0 5 10 32 73 116 202 300 422 500
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Fig. 1 т3 vs. absorbed dose

a. Irradiated in air0v. Irradiated in vacuum.
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Fig. 2 I3 vs. absorbed dose

a. Irradiated in air0v. Irradiated in vacuum.
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Fig. 3 т3 vs. irradiated time
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Fig. 4 I3 vs. irradiated time
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Fig. 5 The mechanism of benzophenone photo-reduction in photoinitiated crosslinking of PE
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Table 2 S and W parameter of ultraviolet light initiated crosslinking of PE

Time / s 0 40 60 70 80 90

SHDPE 0. 4962 ± 0. 0007 0. 5008 ± 0. 0007 0. 5043 ± 0. 0007 0. 5053 ± 0. 0007 0. 5062 ± 0. 0007 0. 5074 ± 0. 0007

WHDPE 0. 1089 ± 0. 0003 0. 1059 ± 0. 0003 0. 1042 ± 0. 0003 0. 1032 ± 0. 0003 0. 1026 ± 0. 0003 0. 1015 ± 0. 0003

SLDPE 0. 5105 ± 0. 0007 0. 5107 ± 0. 0007 0. 5107 ± 0. 0007 0. 5107 ± 0. 0007 0. 5108 ± 0. 0007 0. 5109 ± 0. 0007

WLDPE 0. 1029 ± 0. 0003 0. 1021 ± 0. 0003 0. 1020 ± 0. 0003 0. 1014 ± 0. 0003 0. 1010 ± 0. 0003 0. 1009 ± 0. 0003

L 3 γ3bM2 PE] S}W"n

Table 3 S and W parameter of γ irradiated crosslinking PE

0# sample
1# sample 8# sample

In vacuum In air In vacuum In air
SHDPE 0. 5026 ± 0. 0007 0. 4941 ± 0. 0007 0. 4920 ± 0. 0007 0. 4869 ± 0. 0007 0. 4860 ± 0. 0007

WHDPE 0. 1041 ± 0. 0003 0. 1108 ± 0. 0003 0. 1125 ± 0. 0003 0. 1151 ± 0. 0003 0. 1153 ± 0. 0003

SLDPE 0. 5104 ± 0. 0007 0. 5105 ± 0. 0007 0. 5086 ± 0. 0007 0. 5007 ± 0. 0007 0. 4957 ± 0. 0007

WLDPE 0. 1000 ± 0. 0003 0. 1007 ± 0. 0003 0. 1032 ± 0. 0003 0. 1077 ± 0. 0003 0. 1105 ± 0. 0003
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