Analysis of different polypropylene waste bales —
evaluation of the source material for PP Recycling
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MOTIVATION

Polypropylene (PP) is the second most widely used plastic in Europe, making
its recycling essential due to the high amount of waste produced every year [1].

Grade
Grade 2
1

-

'he use of PP recyclates in more demanding applications is still restricted by
their quality. The occurrence of different polymeric and foreign impurities
deteriorates the properties of the recyclates compared to virgin materials.

PP recyclates are a mixture of different PP grades with consequently only
average properties of the contained grades (e.g. melt flow behaviour) [2].
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Some processing methods or applications require materials with specific properties
processing and mechanical properties that are not met by recyclates from

mixed grades.

EXPERIMENTAL

1) Random sampling from
PP waste bale
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For a recycler, PP waste Is avallable in form of different types
and qualities of pre-sorted waste bales (pure, mixed with other
polymers).

In this work two pure PP (PP1, PP2), two mixed polyolefin
(MPO1, MPQO2) bales and a mixed PP-polystyrene (PP/PS) bale
were investigated.

The investigation was conducted as follows (see Fig.1):
1) Random sampling of 5 to 10 kg from each bale.

(polymer type,

2) Manually sorting according to material
foreign materials).

Processing
method

Examples

M Food container,
3) Further sorting of the PP fraction according to processing : buckegs |
. - . - - . etergent pottles,
method: extrusion blow moulding (EBM), injection moulding EBM |\ rchup botiles
(IM), thermoforming (THF) and films/flexibles (FLEX). THE | Trays, yoghurt cups
Examples for each processing method can be found in Tab. 1. L EX Pasta packaging,
sweets wrapping

To account for seasonal fluctuations, this procedure was carried

_ Tab. 1: Examples of PP articles
out 4 times a year.

of each processing method.
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OBJECTIVES

Obtain an overview about the source material for PP recycling by
analysing different PP containing waste bales.

Determine the amount of PP and impurities (polymeric impurities
and foreign materials).

Evaluate the proportion between PP products processed with
different methods and thus the proportion of grades with different
melt flow rates (= decisive processing parameter).

Investigate possible seasonal fluctuations of the waste bale
content.

2) Sorting PP from
other materials

3) Sorting the PP fraction according to
processing method
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Fig. 1. Schematic of the bale analysis performed.
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Fig. 2: Material composition of different PP containing waste bales.
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processing fractions (e.g. higher EBM amount
-> lower melt flow rate).

CONCLUSION

Pure PP bales still contain a fairly high amount of PE in some cases.

Some bales were found to have high levels of impurities, which would severely affect the quality of
a recyclate without further treatment.

The proportion of the differently processed PP fractions varies with sampling time, which would
have resulted In different processabilities (i.e. melt flow behaviour) and properties of the produced
recyclates.

A higher and more consistent recyclate quality could be achieved by enhanced sorting
techniques capable of sorting by processing methods.

For a study on PP recyclate, see also the following poster:

m p re J. Hinczica - “Mechanical short-term and long-term properties of PP recyclate blends”
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Fig. 3: Results of the sorting according to processing method
shown on the example of the PP1 and MPOL1 bales.

OUTLOOK

The bale analysis will be continued for another year to determine
whether the obtained seasonal variations of the proportions of the
Impurities and the differently processed products are random or
reproducible.

This work serves as a starting point for an upcoming quality
evaluation where different recyclates (from mixed PP vs. from PP
sorted by processing method) will be assessed based on their
thermal and mechanical performance.
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