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ABSTRACT: Low density polyethylene (LDPE) was modified by grafting acrylic acid (AA),
methylacrylate (MA), ethylacrylate (EA) and #n-butylacrylate (NBA), and their electrical
properties such as charge distributions, conduction, AC breakdown strength and water tree
length were measured. Heterocharge accumulates in LDPE. The heterocharge increases first
at low graft ratios, and then decreases at high graft ratios. Homocharge is seen at highly graft-
ed LDPE-g-AA samples. The LDPE shows space-charge-limited conduction mechanism,
which remains unchanged at all graft ratios of grafted polyethylenes (GPE). Both AA and
NBA reduce the migration of charge effectively, while both MA and EA do not block the mi-
gration of charge in GPE. All GPEs except a few samples show higher AC breakdown
strength than the LDPE. Water tree length decreases first and then remains unchanged or
slightly increases as the graft ratio increases. Both AA and NBA were more effective than
both MA and EA in reducing water tree length. This change of electrical properties by graft
modification of polyethylene was attributed to the polar groups acting as charge traps.

Keywords: grafted polyethylenes, space charge, electrical conduction, water tree resistance, AC
breakdoun strength.
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Figure 1. FTIR spectrum:(a) LDPE, (b) LDPE-g
AA, (c) LDPE-g-MA, (d) LDPE-g-EA, and (e) LDPE-
=NBA.
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Figure 2. Charge distributions of LDPE and acrylate
grafted polyethylenes immediately after short circuit-
ing (40 kV/mm).
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Figure 3. Charge near the cathod of LDPE and
acrylate grafted polyethylenes immediately after short
circuiting (40 kV/mm): LDPE-g-AA (O), LDPE-g-
MA (00), LDPE-g-EA (W), and LDPE-g-NBA (@),
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Table 1. Maximum Heterocharge and Graft Ra-
tios

graft ratio (wt%) he t(ex;]:cxhgzgl( )
LDPE-g¢MA 0.013 0.1221
LDPE-gEA 0.018 0.0875
LDPE-gNBA 0.105 0.0451
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Figure 4. J-E curves of LDPE and LDPE-gAA at
70 'C: LDPE (QO), 0.031 wt% (@), 0.038 wt% ([J), and
0.16 wt% (H).
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Figure 5. Thickness dependence of current density

of LDPE-g-AA 0.031 wt% at 70 'C:300V (O), and

700 V (@).
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Figure 6. Effective charge mobilities of acrylate
grafted polyethylenes at 1200 V and 70 'C : LDPE-g
AA (O), LDPE-g¢MA (0O), LDPE-g¢-EA (M), and
LDPE-gNBA (@).
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Figure 7. AC breakdown strength of acrylate grafted
polyethylenes: LDPE-g-AA (O), LDPE-gMA (),
LDPE-gEA (W), and LDPE-gNBA (@).
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Figure 8. Water tree length of acrylate grafted poly-
ethylenes at 10 kV for 96 h:LDPE-gAA (O),
LDPE-gMA (O), LDPE-g¢EA (M), and LDPE-g
NBA (@).
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