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Abstracts — Decrosslinking of crosslinked polypropylene(XLPP) in supercritical methanol was investigated com-
pared with that of crosslinked polyethylene(XLPE). Effect of reaction temperature and initial gel contents was studied
using a batch reactor. Gel contents of samples before and after reaction were measured for quantitative analysis. As reac-
tion temperature and initial gel contents increased, the decrosslinking rate increased. The rate of decrosslinking reaction
is dependent linearly on the gel contents. Experimental results indicated that the decrosslinking of XL PP was faster than
that of XLPE, and it was confirmed quantitatively by the calculation of kinetic constants. In conclusion, it is considered
that XLPP has better recyclability than XLPE.
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Fig. 1. Structure of XLPE and XLPP.
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Fig. 2. Schematic diagram of batch reactor and molten salt bath.
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Fig. 3. Effect of temperature on the decrosslinking of XLPP.
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Fig. 4. Effect of initial gel contents on the decrosslinking of XLPP.
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Fig. 5. Comparison of decrosslinking of XLPP and XLPE.

Table 1. Experimental data of decrosslinking of XLPE

Initial gel ~ Temperature Pressure  Time Final gel
contents (%) (°C) (MPa) (min)  contents (%)
1 60 350 10 0 38.74
2 60 350 10 5 21.27
3 60 350 10 10 19.99
4 60 350 10 15 13.68
5 60 350 10 20 12.31
6 60 360 10 34.52
7 60 360 10 5 9.93
8 60 360 10 10 6.78
9 60 360 10 15 3.66
10 60 360 10 20 2.17
11 60 370 10 26.06
12 60 370 10 5 4.45
13 60 370 10 10 1.83
14 60 370 10 15 0.70
15 60 370 10 20 0.53
16 45 350 10 0 35.35
17 45 350 10 5 12.53
18 45 350 10 10 4.50
19 45 350 10 15 3.34
20 45 350 10 20 1.57
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Table 2. Kinetic data of decrosslinking of XLPP and XLPE

Sample ko (minT) E, (kJ/mol)

XLPP 0.252 +£0.043 110+25
XLPE 0.108 £ 0.013 163+ 67
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Fig. 6. Parity plot of XLPE (a) and XLPP (b).
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