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Dielectric Properties on Gamma Ray Irradiated Low Density Polyethylene
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Abstract

Radiation effects on dielectric properties of low density polyethylene (LDPE) were investigated using
the various measurements of FT-IR, gel content and elongation at break. FT-IR spectra showed that
polar groups were comprised in LDPE due to radiation treatment. It was also confirmed that the
formation of polar groups on LDPE caused the increased dielectric properties such as perrmttlvxty and
tand . However, in this study, any evidence of decreasing permittivity was not found although the
morphological change of LDPE could be identified from the increasing gel content and the decreasing
elon-gationl
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Table 1. Physical properties for LDPE
Property M:::)t 40 Typical value

Density at 23C D 1505 092 g/cn
Melt index D 1238 | 2.0 g/10min
Tensile strength D 638 2400 psi
Elongation D 638 550 %
Permittivity (1 Mt) D 1531 2.28
Dissipation factor (1 M) D 1531 0.0004
DC volume resistivity D 257 | 1X10® Q- cm
Ziler:tifnzre“gth D 149 | 2.17%10" V/m
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Fig. 3. FTIR-ATR spectra of 7 -ray irradiated
LDPE
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Fig. 6. Frequency and dose dependency of
permittivity on 7 -ray irradiated LDPE
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