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Abstract

This report is an overview of floating plastic debris and the potential of
valorisation collected plastic waste by pyrolysis.

Floating debris were collected from the Mithi river in India and delivered
for material and chemical analyses to VTT, Finland. The plastic fractions
were separated and its use as sole feedstock in fast pyrolysis assessed.

Debris sample analysis indicated that most of the debris originated from
unauthorised commercial and residential settlements, which, by large,
are not served by organized waste collection. High and low density
polyethene, synthetic textile (polyester), PET, polystyrene and various
foams dominated. Some fractions contained elevated concentrations of
halogens, which could originate either from the environment or (salty
water) or from plastics additives.

The quality of the oil obtained from pyrolysis of plastics mainly depend
on the feedstock composition. Preferably polyolefin (PE, PP) feedstock is
considered to be the best to obtain premium product. This feedstock
mainly consisted of a mix of polymers, also major fractions of such that
are not optimal for pyrolysis processes (PET, polyester) PET and
polyester induce unwanted acid compounds. The major fraction
generated in the fast pyrolysis trials on plastic debris was wax, and
minor fractions of oil.

While oil is the desired product, the produced wax can also find
industrial use. Wax can be utilized in petrochemical industry to produce
different chemicals Industrial use also normally presumes that the
impurity content (halogens, metals) stays below the recommended (low)
limits.

Co-treatment with plastic waste collected from households and/or the
industry and separated can be seen feasible. However further trials on
the general composition of such combined waste are needed and
analysis of the elemental composition of such waste. The yield and
selectivity of the desired pyrolysis products can be achieved by
optimising pyrolysis conditions.
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Figure 1. Collected plastic debris (Photo: Earth5R, Saurabh Gupta)
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