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Streszczenie

The complete disposal of waste plastics (WPs) is a serious
challenge in today’s world. One of their streams originates in
growing number of end-of-life vehicles, where these materials
are often mixed, and their mechanical recycling is practically
iImpossible. However, their complete neutralization can be
achieved by the process of thermochemical conversion. The
obtained pyrolytic oil can enter into the supply chain after the
cracking process in the petrochemical industry. The paper
draws attention to the prospects of using various fractions
obtained after distillation of oil from the pyrolysis process of
mixed waste plastics from end-of-life cars, including
polyethylene (PE), polypropylene (PP) and acrylonitrile—
butadiene—styrene (ABS), which are currently difficult to
process in a traditional way. Four types of waste were tested:
polyolefin waste (POW) in the form of a 1:1 PE:PP blend, ABS
and POW-ABS blends in the ratios of 4:1 and 3:2. Their
physicochemical properties  were investigated and
thermogravimetric analyses (TG/DTG/DSC) coupled with
Fourier transform infrared (FTIR) were performed. As a result of
pyrolysis, a broad hydrocarbon fraction (BHF) was isolated,
which was subjected to atmospheric distillation leading to wax,
naphtha and gasoline fractions. Their properties were
determined and some applications indicated. Mixing polyolefin
waste with ABS in a 4:1 ratio in the pyrolysis process increased
the yield of liquid products (BHF) by approximately 18 % and
reduced the amount of pyrolysis gas by approximately 64 %
compared to the amount from POW pyrolysis; in the case of a
3:2 ratio, the effects were much smaller — 4 % and 25 %,
respectively. Moreover, naphtha fractions were mixed in various
proportions with diesel oil to determine the possibility of using it
as an additive to diesel fuel. The mixture in the proportions of
20 % POW-ABS 4:1 naphtha fraction + 80 % diesel olil is
characterized by properties most similar to standard diesel oil,
and meets the PN-EN 590:2022-08 standard. The obtained
results show the reasonability of thermochemical conversion of
plastic waste containing ABS + PE/PP and indicate the
applications of its products.
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