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STUDY ON THE RADIATION EFFECT OF LDPE/EPDM
BY DIELECTRIC SPECTROSCOPY (1)

Li Shuzhong, Liu Haiying and Wang Licong
(Changchun Institute of Applied Chemistry, Academia Sinica)

ABSTRACT The radiation crossliking of the blends of low density polyethylene
(LDPE) and terpolymer of ethlene propylene (EPDM) has been studied by dielectric
spectroscopy. The results showed that the dielectric loss for unirradiated and
irradiated specimens increased with increasing frequency at room temperature. There
was a maximum of ¢ ” at 100kHz of frequency. Two transition peaks were observed
over the temperature range from —180 to 100°C for the blends. The one was at —120°C,
which was attributed to gamma transition of polyethylene. The other was at —30°C
(300kHz), which was attributed to T, transition of EPDM. Since LDPE/EPDM is an
incompatible system, there were still two peaks after radiation crosslinking, but their
positions changed. The transition temperature shifted to higher temperature position
with increasing crosslinking extent. Crosslinking ties the moving unit, however the
size of the unit remains unchanged. Dielectric constant increased with increasing
radiatibn dose, but ¢ ’ increased only a little. Therefore, the radiation crosslinked
LDPE/EPDM blends are still a kind of nonpolar polymer.

KEY WORDS Dielectric spectroscopy, LDPE, EPDM, Radiation effect, Dielectric

loss factor, Transition temperature, Frequency
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Fig 2. Polymer yield versus irradiation time

Fig 1. Bffect of irradiation time on polymer yield at different mole fractions of ethanol.

Dose rate: 0.2Gys; Temperature: 20°C. Dose rate: 0.2Gy/s Temperature: 20°C.
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0.589(2\), 0.434(@), 0.323(0), 0.742(LD-
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Fig 4. The curve of 1/Pn versus [S)/[M].
Fig 3. Relative rate C/Co of polymerization

versus the mole fraction of monomer.
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Fig 5. The effect of dose on polymer Fig 6. The effect of temperature on hydroxyl

yield and molecular weight. group content and molecular weight.
Dose rate: 0.2Gy/s; Dose rate: 0.2Gy/s.

Temperature: 20°C.
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