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Abstract : The effects of antioxidants and thermal treatment on the radiation resistance of the gamma-ray irradiated
polypropylene (PP) were studied. The PP was blended with various antioxidants and was fabricated into a sheet. The PP
sheet was irradiated with gamma-ray to a dosage of 25 kGy in the nitrogen atmosphere. The differences in both color and
mechanical strength were investigated for the gamma-ray irradiated PP depending on the kind and the content of
antioxidant. The residual amount of free radical and the variation of oxidation index were investigated for the gamma-ray
irradiated PP with thermal treatment after irradiation. The PP having phosphite antioxidant showed little difference in color
after gamma-ray irradiation compared with the PP having phenolic or amine antioxidant. Sufficient amount of free radical
could be removed from the gamma-ray irradiated PP by the thermal treatment at 130 “C for 30 min. Thermally treated PP
showed lower oxidation index than the PP without thermal treatment.
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Figure 1. Color difference of PP vs. aging time at 60 C after irradia-
tion of 25 kGy and thermal treatment at 130 C for 30 min.
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Figure 2. Color difference of PP with various antioxidant (0.1 wt%) vs.

aging time at 60 C after irradiation of 25 kGy and thermal treatment
at 130 C for 30 min.
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Figure 3. Color difference of PP with various content of Ethanox 398

vs. aging time at 60 C after irradiation of 25 kGy and thermal treat-
ment at 130 C for 30 min.
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Figure 4. Tensile strength of PP vs. aging time at 60 C after irradia-
tion of 25 kGy and thermal treatment at 130 C for 30 min.
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Figure 5. Tensile strength of PP with various antioxidant (0.1 wt%) vs.

aging time at 60 C after irradiation of 25 kGy and thermal treatment
at 130 C for 30 min.
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Figure 6. ESR spectra of PP radical species for both non-thermal
treatment and thermal treatment at 60 C.
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Figure 7. ESR spectra of PP radical species for both non-thermal
treatment and thermal treatment at 130 C.
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Figure 8. Oxidation index of PP with various content of Irganox 1076
after irradiation of 25 kGy and thermal treatment at 130 C for 30
min and aging of 2 weeks.
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