
P-24
HU0300316

INFLUENCE OF IRRADIATION CONDITIONS ON THE GAMMA

IRRADIATION EFFECT IN POLYETHYLENE

I
Z. Ka6arevi6-Popovi6, 0. Gal, L. J. Novakovi6, B. Se6erov

Vin6a Institute of Nuclear Sciences, PO Box 522, 1 1001 Belgrade, Yugoslavia

The radiation cross-linking of polyethylene, due to its high cross-linking yield, has

resulted in the radiation technology that has found application in radiation production of heat

shrinkable structures and in improvement of mechanical and thermo-physical properties of

oriented polyethylene objects [1]. It is observed that the cross-linking efficiency decreases

when the irradiation is carried out in the presence of oxygen.[21 In order to estimate the

conditions that improve cross-linking efficiency, gamma irradiation effect in two types of

polyethylene, irradiated in water and air was investigated.

The polyethylene samples used were the low density (LDPE) Lotrene CdF 0302 with

45% crystallinity and the high density (HDPE) Hiplex EIM 6003 with 73% crystallinity. Both

kinds of samples, fixed in the Pyrex glass tubes, were simultaneously irradiated with 6(, Co

gamma rays in distilled water and air, at a dose rate of 95 kGy/h (determined by the Fricke

dosimeter) at room temperature. Radiation induced oxidative degradation was followed

through oxygen containing group formation by the carbonyl group band 1720 cm-') and

transvinylene group formation by the band at 966 cm-' in the infrared spectra. Cross-linking

efficiency was determined by gel content using the procedure of the extraction in xylene.

The monitored effects of gamma irradiation in water and air point to the conclusion

that irradiation in water leads to the lower oxidative degradation and higher cross-linking

compared with the effects measured after irradiation in air.

References:

I] Z. Kacarcvic-Popovic, D. Kostoski, W. Novakovic, Rad. Phys. Chem. 1999, 55, 64 5

[2] T. Seguchi� S. Hashimoto, K. Aakawa. N. Havakawa, W. KaNvakaini, 1. Kurivarna, Rad PhVs. Chem.
1981. 17� 195


