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Abstract

Many of the physical and chemical properties of polymer materials can be altered by high energy
radiation. In the present work the exposure to radiation of low density polyethylene(LDPE) included
antioxidants was carried out at various doses up to 600kGy at a dose rate of 5kGy/hr in the
presence of air at room temperature. The study of the irradiation effects on the material properties
has been make by different methods in an integrated way. The experimental data indicate that the
decomposition onset temperature(DOT), the crystallinity and the thermoluminescence(TL) with
radiation dose. DOT, crystallinity and TL analysis from irradiated PE samples provides useful data
for the characterization of radiation-induced oxidation effects on these samples.
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(a) Thiodiethylene bis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)
propionate (songnox 1035)
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(c) Tetrakisimethylene 3-(35-di
-tert-butyl-4-hydroxyphenyl)
propionate)methane
(songnox 1010)
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(b) Tris(24-di-tert-butyl
phenyl) phosphite
(songnox 1680)

(d) Bis(2,4-di-tert-butylphenyl)
(songnox 6260}

Fig. 0. Molecular structures of antioxidants.
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Fig. 2. Oxidative kinetic chain reaction for the
degradation of polyolefins.
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Fig. 3. DOT of PE containing various
antioxidants as a function of the

radiation dose.
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Fig. 4. Crystallinity of the PE containing various
antioxidantsas a function of the radiation
dose.
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Table 1. Melting temperature (T,
crystallization temperature (7c) of
PE containing various antioxidants.
Melting Crystallization
Dose temperature, temperature,
&y o TAT)
0 108.70 101.98
200 103.76 94.33
PE1
400 101.95 90.87
600 101.69 88.99
0 109.41 101.58
200 107.04 89.50
PE2
400 105.94 95.76
600 104.75 94.25
0 108.76 101.56
200 106.59 98.40
PE3
400 105.33 96.00
600 104.33 94.10
0 108.25 101.89
200 104.96 95.16
PE4
400 102.87 92.79
600 101.58 90.65
0 108.78 101.95
200 106.59 98.40
PES
400 106.24 95.64
600 104.13 93.33
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Fig. 5. TL intensity of the pure PE. (heating
rate : 5C/sec)
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Fig. 6. TL intensity of the PE containing
various antioxidants a function of the
radiation dose.
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