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Decrosslinking of Cross-linked Polyethylene using Supercritical Methanol
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Abstracts — We investigated the recycling method to re-plasticize cross-linked polyethylene by using supercritical
methanol. The cross-linked polyethylene is successfully fragmented to thermoplasticized polyethylene with little degra-
dation reactions in supercritical fluids. The thermo-plasticization reaction was accelerated with increase in temperature
in the range from 360 °C to 400 °C, resulting in decrease in crosslinking density, molecular weight and mechanical prop-
erties. However, the thermoplasticized polyethylene at 360 °C showed comparable tensile strength and impact strength
with a raw resin of crosslinked polyethylene. Chemical structure of main chain of polyethylene was not affected by reac-
tion condition.
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Fig. 1. Batch reactor for supercritical treatment.
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Fig. 3. Gel content of XLPE after supercritical MeOH treatment at
various reaction temperatures.
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Table 1. Characterizations of raw PE and XLPEs after supercritical
MeOH treatment

Temperature ~ Gel Content Molecular weight
‘0 (%) Mn Mw PDI
360 25.6 22,000 277,000 12.6
380 0.7 15,000 201,000 13.0
400 0 11,000 74,000 6.9
Raw 0 40,000 343,000 8.5
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Fig. 4. Gel content of XLPE after supercritical MeOH treatment at
various reaction pressure.
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Fig. 5. Gel content of XLPE after supercritical MeOH treatment with
different methanol feeding ratio relative to XLPE.
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Fig. 6. FT-IR spectra of (a) raw PE, (b) XLPE and (c) thermoplasti-
cized XLPE.
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Fig. 7. DSC curves of raw PE and XLPE before and after supercriti-
cal MeOH treatment at various temperatures.
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Fig. 9. TMA curves of samples treated at various temperatures.
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Fig. 10. Tensile strength of XLPE after supercritical MeOH treat-
ment.
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