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740 G717t 283 928 dh= Ao A7

ABSTRACT: Electrical properties such as space charge accumulation, conduction characteris-
tics, dielectric breakdown and water treeing of acrylic acid-grafted polyethylene (PE-g-AA)
were investigated. In PE-g-AA, heterocharge found in LDPE decreased with the increase of
AA graft ratio and changed to the homocharge formation above 0.1 wt% due to the introduc-
tion of carbonyls. Conduction currents and charge mobilities of PE-g-AAs decreased with the
increase of AA graft ratio, while conduction mechanism remains unchanged. AC breakdown
strength increased and water treeing length decreased with the increase of graft ratio in PE-
& AA. Carbonyls acting as trap sites and sources of charge injection may play an important
role in the determination of electrical properties of grafted polyethlene.

Keywords: polyethylene, grafting, space charge, electrical conduction, water treeing, AC break-
down strength.
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Figure 1. FTIR spectrum : (a) LDPE and (b) PE-g-
AA (0.1570 wt%).
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Figure 2. Charge distribution of LDPE and PE-¢ AA
immediately after short circuiting (40 kV/mm).
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Figure 3. Charge near the cathode of PE-g-AA im-
mediately after short circuiting (40 kV/mm).
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Figure 4. J-E curve of PE-g-AA (0.031 wt%) : 30 °C
(M), 50 C (@),70°C (&), and 85 C (V).
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Figure 5. Thickness dependence of current density
of PE-g=AA at 70 C : 300 V (O) and 700 V (@).
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Figure 6. J-E curves of LDPE and PE-g-AA at 70 C
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0.16 wt% ().
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Table 1. Effective Charge Mobility of LDPE and
PE-g-AA at 1200V, 70 °C

effective charge mobility (m%/V-s)
LDPE 2.30x 107
PE-g-AA (0.038 wt%) 5.63x 1071
PE-g-AA (0.157 wt%) 6.86x 10°'7

34 o)
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Figure 7. AC breakdown strength of PE-g AA.
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Figure 8. Water tree length of PE-g-AA due to the
graft ratio.
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