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ABSTRACT : Space charge behavior such as charge distributions and conduction characteris-
tics has been investigated by treating three low density polyethylenes having equivalent densi-
ty (0.920 g/cm?) and melt index (2.0 g/10 min) in a xylene solution at 50~72 °C. It is found
that the short chains of low molecular weight are removed by a boiling xylene solution in-
creases with the increase of extraction temperature, the amount of which is different sample
to sample and that short chains affect charge accumulation in a different manner depending
on samples. In the case of conduction characteristics, the removal of short chains reduces cur-
rent densities in all samples, but a space-charge-limited conduction (SCLC) mechanism
found in control LDPE samples remains unchanged regardless of extraction temperature.
The charge formation in LDPE is also found to be independent of content of chemical struc-
tural irregularities.
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Figure 1. GPC curves of control and extracted
samples.
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Table 2. % Extractable of Control and Xylene
Extracted LDPEs

Ext. temp.(C) PE1 PE2 PE3
50 0.7 1.3 1.3
60 5.8 2.3 2.9
63 3.1 45
67 16.5 6.7 13.7
69 15.8
72 27.1

Table 1. Molecular Weight of Control and Xylene Extracted LDPEs

ext. PE1 PE2 PE3
temp. -
c) M, M, MWD M, M, MWD M, M, MWD
control 18000 137000 7.6 16000 80000 5.0 20000 156000 7.8
50 26000 147000 5.7 20000 104000 5.2 22000 161000 75
60 34000 162000 4.8 21000 106000 5.0 25000 164000 6.6
63 22000 106000 438 26000 162000 6.2
67 37000 168000 45 24000 108000 45 29000 173000 6.0
69 41000 177000 4.3
72 44000 182000 4.1
ool A20W A4z 19969 79 711
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Figure 2. FE curves at 70 C for the control and
67 'C extracted samples.
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Figure 3. Thickness dependence at 70 ‘C of PE3.
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Figure 4. Charge distributions at 40 kV of control
and extracted samples.
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Figure 5. Amount of charge as a function of ex-
traction temperature.
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Table 3. Concentrations/1000 Carbons of Structural Irregularities of Extracted LDPEs
wave number(cm™) 1720 1378 964 909 888
coefficient 0.055 0.850 0.140 0.099 0.116
structural irregularity RR'C=0 RCH;, RCH=CHR’ RCH=CH, RR’C=CH,
PE1 control 0.0252 35.74 0.0801 0.2831 0.3252
50°C 0.0265 35.26 0.0677 0.2291 0.2731
67°C 0.0232 29.26 0.0591 0.1674 0.2451
PE2 control 0.0352 34.40 0.0715 0.2595 0.2671
50C 0.0352 28.26 0.0538 0.2025 0.1927
67°C 0.0210 23.70 0.0457 0.1454 0.1576
PE3 control 0.0378 32.58 0.0641 0.0737 0.3451
50C 0.0299 31.78 0.0533 0.0701 0.3530
67C 0.0170 31.72 0.0507 0.0667 0.3243
Table 4. Concentrations/1000 Carbons of Structural Irregularities of Various LDPEs
wave number(cm™) 1720 1378 964 909 888
coefficient 0.055 0.850 0.140 0.099 0.116
structural irregularity RR'C=0 RCH; RCH=CHR’ RCH=CH, RR’ C=CH,
Melt index
0.25 0.0473 30.87 0.0571 0.1614 0.2469
6.0 0.0492 33.37 0.0895 0.2342 0.2596
24.0 0.0314 37.28 0.0732 0.0847 0.4740
45.0 0.0289 37.90 0.0857 0.0909 0.5375
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