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Recycling of Silane Cross-linked Polyethylene Insulated Cables
by Supercritical Alcohol using Extruder

Takanori Yamazaki.
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Silane cross-linked polyethylene is widely used for insulation of wires and cables, which are required to be

recycled. We successfully obtained thermoplastic polyethylene from silane cross-linked polyethylene via a

chemical reaction in supercritical alcohol. Mechanical and electrical properties of recycled polyethylene were

adequate as insulating materials for wires and cables.

Furthermore, we indicate the investigation of the continuous process for chemical reaction in supercritical

alcohol.

We conclude that the extruder was a useful instrument for injecting cross-linked polyethylene and

reactor itself for supercritical fluid. This technique will be useful for recycling wire and cable insulation

materials.
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Table 1. Chemical structure of cross-linked PE
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Fig 1. Chemical reaction of cross-linking bond in
supercritical alcohol
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Table 2. Critical point of alcohol and water
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Table 3. Concentration of additives in Silane-XLPE

Additives Concentration (wt%)
Vinyl trimethoxy silane 9.9x107"
DCP (di-Cumylperoxide) 9.9%x10?
di-Butyltin dilaurate 4.9x107
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Table 3. Concentration of additives for
PE recycled to remake the XLPE
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Fig 2. Schematic diagram of continuous process for
silane-XLPE using supercritical alcohol
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Fig 3. Change of PE pellet in supercritical methanol
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Fig 4. Gel fraction and number average molecular weight of
silane-XLPE after decomposition in supercritical methanol
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Table 4. Properties of PE recycled
Items PE Recycled Raw PE
Tb (MPa) 16.7 15.3
Eb (%) 540 580
tand 0.00018 0.00022
p (Q -cm) 1.2x10" 2.7%10"
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Fig 7. Variation in gel fraction of PE recycled in
saturated water vapor
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Table 5. Properties of XLPE recycled after aging
Sample (b) | Sample (c)
Items Standard With Without
antioxidant | antioxidant
120°C | Tb retained(%) 80= 115 —*
96h | Eb retained(%) 80= 102 0
135°C | Tb retained(%) | 75~125 95 23
168h | Eb retained(%) | 75~125 87 11

*Specimens are too brittle to measure.
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Table 6. Thermal deformation of XLPE recycled

Item Standard XLPE recycled | Raw XLPE
Th 1
erma 40> 12 8
deformation(%)

At120°C under the force of20N.
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Fig 8. Appearance of recycled PE extruded from
extruder with injection of supercritical alcohol
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Fig 10. Insulated wire made from PE recycled
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Table 7. Properties of recycled PE wire
(Cross section: 2 mf, Thickness of insulation:0.8mm)

Items Results
Mechanical Tb(MPa) 18.3
Properties Eb(%) 660
AC1500V/ 1 min Good
Electrical Break Down Strength
properties Volume Resistance
(MQ -km) 78,000
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