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The vast amount of plastic materials used for packaging requires
sophisticated solutions for recycling. Especially for polyolefins, feedstock recycling is a viable
option. Catalysts can reduce the reaction temperature and control the product spectrum. In this
research, polyethylene (PE) was degraded using a Ziegler-Natta catalyst system for the enhancement
of monomer recovery. The catalyst consisted of TiCl4 on activated alumina. The catalyst was mixed
with PE and the degradation was investigated by various methods.

Investigation by thermogravimetry (TGA) and pyrolysis coupled with mass-spectroscopy (Pyro-MS)
showed a significant reduction of the degradation temperature from 470 ° C for sole PE to 400 ° C in
the presence of TiCl4. Pyro-MS and experiments in a quartz glass reactor showed the presence of
alkanes and alkenes, but the absence of dienes. At 450 ° C, the triplet product structure typical
for PE was not observed. Main obstacle was the rapid deactivation of the catalyst.
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Resource EP/unit Unit
Biotic
Intensive used land 0.3509 mz2yr
Wood 1070 m3
Pasture 0.06070 m?2yr
Fish 6.187 ke
Fossil fuel
Coal 3.690 ke
01l 4.413 L
Gas 3.881 m3
Abiotic
Aluminium 1.299 ke
Antimonv 18.24 ke
Arsenic 205.2 ke
Barite 0.7237 ke
Bervllium 2.770 ke
Boron 0.7268 ke



Cadmium 2507 ko
Chromium 2.137 ko
Cobalt 4.255 ke
Covover 10.62 ke
Gallium 36.11 ke
Gold 106700 ke
Helium 35.85 m3
Indium 11220 ke
Todine 0.01729 ke
Iron 0.1226 ke
Lead 5.150 ke
Lithium 7.295 ke
Magnesite 0.01986 ko
Manganese 0.2879 ke
Mercurv 2.558 ke
Molvbdenum 99.22 ke
Nickel 8.105 ko
Perlite 0.009965 ke
Phosphate 0.3368 kg
Platinum metals 10910 ke
Potash (as K20) 0.1641 ke
Rare earth metals 0.06944 kg
Rhenium 40.05 ke
Scandium 1059 ke
Selenium 1710 ko
Silver 20210 ko
Strontium 0.7675 kg
Tantalum 2462 ke
Tellurium 22800 ke
Thallium 241.4 ke
Tin 25.30 ke
TiO9 1.985 ke
Tungsten 17.084 ko
Uranium 22.40 ko
Vanadium 2.134 ke
Yttrium 5.744 ke
Zinc 5.932 ke
Zirconium 16.20 ko
PE
1kg
PE 13.2
2.2
PE
7.4
0.06 US $
PE
PE 0.31
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