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Effects of radiation on oxidation scission of polypropylene powder
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ABSTRACT Radiation oxidation of polypropylene (PP) and PP with 2% crosslinking agent triallyl isocyanurate
(TAIC) (J-PP) powders (the size of the powder particles was approximately 48 pm) were investigated under
gamma-ray and electron beam irradiation in air at room temperature (25 °C). Electron spin resonance (ESR),
Fourier-transform infrared spectroscopy (FTIR), thermogravimetric analysis (TG), and gel permeation
chromatography (GPC) were used to characterize the free-radical concentration, chemical structure, thermal stability,
and oxidation scission induced by gamma-ray or electron beam irradiation, and the effects of the absorbed dose and
dose rate on the properties of PP were also studied. The results showed that peroxy radicals and oxidative products

were formed upon irradiation for both PP and J-PP powders, and the addition of the crosslinking agent TAIC could
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not prevent the degradation of polypropylene. The melt flow index (MFI) and GPC results revealed that the average

molecular weight of the irradiated PP and J-PP powders declined with the increasing absorbed doses.

KEYWORDS Gamma-rays, Electron beam, polypropylene powder, Oxidation scission
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Table 1 Molecular weight of PP powder irradiated by y-rays or EB

PP M,/ g'mol ! M, / g'mol M,, / grmol ™! M, / g'mol ! PDI
0 kGy 151 812 61978 229114 606 712 3.70
v-20 kGy 45451 23 062 56 654 102 898 245
v-150 kGy 22923 11407 33094 79975 2.90
v-300 kGy 12542 5588 13 876 28016 248
EB-20 kGy 42 989 25333 45077 71897 1.78
EB-150 kGy 28 143 13824 29902 51793 2.16
EB-300 kGy 25109 11 564 32 149 67 608 2.78

TE: My NI T8 M oSS TR M ONE TR M, ORI & PDLAZ R4

Note: M, peak molecular weight; M,, number-average molecular weight; M,, weight-average molecular weight; M,, viscosity

average molecular weight; PDI, polydispersity index.
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