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Abstract : The accumulation of space charge at the interface in polyethylene (PE) laminates
has been investigated by measuring the charge distribution. It has been found that charge ac-
cumulates at the interfaces of PE laminates and the amount and polarity of the charge are
affected by material parameters such as the amount of low molecular weight part. It has also
been found that a proper treatment of the interfaces can change the amount of charge accu-
mulated at the interfaces. Both amount and polarity of the charge accumulated in the lami-
nates composed of polyethylenes having different melt indices are found to be dependent on
the magnitude of applied voltage. This implies that the formation of charge at the interfaces
was governed by heterocharge at electric fields of up to a few tens kV/mm and these
heterocharge decreased at higher fields because of an enhanced charge injection.
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Al Q. 2 A7 AHEE AEEs S 883A)
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45g/10 minQl 4 79 LDPEE AHE-3lich.
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th JX FFY AHe tis] AP HELS BF
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(LDPE A, €844 :6.0g/10min)# ZZAs}
E 2= A& 1% (LDPE B, 88X :24¢g/
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Toll AHE3IAT. 9 A8 8L 25 0.915-0.920 g/
cm39] 2§ ztet.
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laminate®] A¢ol= Z+ 2& 500 um FEY A4
£ 22 E 3o M&(PE/PE/PE) laminate]
ASolE 2z 22 300-400 pm F=) FAE AT
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Z319tt. E3F laminate AP 7S] HEAE Ol
we} IS B30} 3A LS AoE YgEe
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Fig. 1. Schematic diagram of PEA instrument for
the measurement of spatial charge distribution; 1.
Al electrode, 2. semiconductive electrode, 3. PVDF,
4. Al film.
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Fig. 2. Spatial charge profiles of LDPE having dif-
ferent melt indices after the discharge : 20 kV
(dashed line) and 40 kV (solid line).
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Table 1. % Extractable of LDPE Samples at 67°C

Melt index % Extractable
(g/10 min)?! at 67°C (%)

0.25 7.0

2.0 12.7

1.8 4.4

6.0 16.2

24 89.1

45 95.7

11907, 2.16 kg.
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Fig. 3. % Extractable dependence of charge near
the cathode in LDPE samples having different melt
indices.
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Fig. 6. Spatial charge profiles of polyethylene laminates for different contact conditions.
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Fig. 7. Spatial charge profiles of LDPE A/LDPE B
laminates.
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Fig. 8. Electric field profiles of LDPE A/LDPE B
laminates (dot line : average field).
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Fig. 9. Spatial charge profiles of triple layer lami-
nates after the discharge.

EEZ FH AdE A% BEX Fig. 89 3
laminateol] ™3 Aot viz7Ex|2 LDPE B 39
%71%8°] LDPE A F9] 713 2ok 5& A& 2
F Ut (Fig. 10). Fig. 11& Fig. 99] A/B/A
Aol 40kVE HI 4XZAA] 7H8kAV 50 kVE

511



= ¥ 4.4 2

5 | . °

£ m
Q-2 308
> 5
2 &
g (‘)) B A ’ B |(#) a
[} =
g S
S 3
S N

Fig. 10. Electric field profiles of triple layer lami-
nates after the discharge (dot line : average field).
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Fig. 11. Spatial charge profiles of A/B/A laminate
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Fig. 12. Spatial charge profiles of LDPE A/LDPE
B (50/50 wt%) blend after the discharge.
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