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2 Conventional plastic contamination in
separately collected post-consumer
organic waste (GFT)

2.1 Introduction

This chapter describes the results of the analysis of plastic products that are found in organic waste
collected by civilians (GFT). This is a separate part of the project that should give more insight in the
causes of plastic pollution by civilians based on the type of packaging products found in GFT. The
packaging products found in organic waste are compared with the plastic packaging products available
on the market and found in light weight plastic packaging waste and/or residual waste [6]. This is to
study what type of plastic packaging products are most frequently discarded with GFT (by accident or
intentionally). The topic is relevant for the use of compostable plastics in packaging applications. With
increasing (plastic) contamination, facilities are installing additional sieving processes that are likely to
remove all plastics including compostable plastics.

The potential causes and effects of contaminations in GFT are addressed in a report prepared in 2018
by the Ministry of Infrastructure and Water management to support the VANG (from waste to raw
materials) program [7]. This report presents the concerns and indications that pollution levels of GFT
are increasing. Also, the report concludes that there is hardly any information on the contamination
levels of GFT collected by civilians. To generate more systematic data on contaminations the Dutch
Waste Management Association has started a systematic study in which contaminations in all 21 GFT
treatment installation is measured regularly (4 times annually). Contaminations include stones, paper
and board, textiles, glass and plastics. First findings of this study are [8]:
e GFT contains in total about 4.4% contaminants. Previous measurements in 2000 and 2008
showed contamination levels of 0.95 and 2.3% respectively.
e Plastic and glass contaminations have doubled as compared to measurements performed
around 1998-2000.
e Due to increasing contamination, the percentage of residue that needs to be incinerated has
increased.

Plastic contaminations may be not the largest contamination by weight, but are very visible due to
their colours, size, and their large volume (low specific weight). The systematic study of the Dutch
Waste Management Association was used as a source to provide a representative sample of plastics
recovered from GFT.

2.2 Methods

2.2.1 Sampling of plastics from GFT

The Dutch Waste Management Association (VA) has commissioned Elsinga to measure contaminants in
organic waste in all (21) Dutch organic waste treatment facilities 4 times per year. The plastics
recovered from GFT in February 2019 (February 15 to March 7t, 16 installations) were sent to
Wageningen Food & Biobased Research (WFBR) for detailed analysis. Upon arrival the plastics
products were stored at 7°C in a cold storage room until they were analysed. All plastics collected in
this period were processed as 1 batch of plastic packaging waste.
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Figure 7 Analysis of packaging products recovered from GFT on plastic type
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Figure 8 Analysis of packaging products present at households on plastic type

The relatively low amount of PET, PVC and PS found in GFT may be explained by the fact that these
materials are less frequently used in fresh food packaging. PP is predominantly used in food packaging
and this could explain the relatively high amount of PP based packaging in GFT. Typical PP based
packaging recovered from GFT is shown in Figure 9.

There is an indication that the plastic contamination in GFT is at least partly related to the origin of the
product and the relationship with organic waste. It also needs to be addressed that a significant part
of the plastic products found in GFT have no connection at all with organic waste. This is also obvious
from the pictures shown in Annex 3 to Annex 8. These articles are either accidentally or intentionally
disposed of with GFT. The substantial amounts of non-degradable plastics found in GFT clearly affects
the discussion on acceptance of compostable products in GFT. The reason why these non-degradable
plastics are accidentally or intentionally disposed of in the GFT was not investigated and out of the
scope of this research. But looking at the plastic products found in GFT, for a substantial fraction there
appears to be no obvious link with compostable products (bottles and flasks, PVC blisters, non-
packaging plastics.....). It can be envisaged that the current policies of municipalities to encourage
households to separate their waste more in specific by discouraging the collection of residual waste
may also have effect on the pollution of the other specific waste streams, such as GFT and PMD. This
will need further dedicated research to draw conclusions and was not investigated here.
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Figure 9 Typical examples of PP based products recovered from GFT
(top,; PP film, bottom left; PP rigids, bottom right; PP plant pots and gardening objects)

2.4 Conclusions

The composition of the current contamination of conventional plastics in GFT was analysed with regard
to polymer type and packaging type. The analysis showed that the amount of non-degradable plastic
was higher than the amount of compostable waste bags used to collect GFT. Relatively high amounts
of flexible packaging (films) and flower pots indicate that a part of the contamination can be explained
by the association of the packed product with organic waste. Nevertheless, a substantial part of the
plastic products found in GFT is either accidentally or intentionally disposed of with the organic waste.
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3 Trial with compostable products in a
full scale commercial municipal
organic waste (GFT) treatment facility

3.1 Objectives

The objective of this part of the study is to determine the fate of (compostable) packaging products in
the process currently in practice for the treatment of source separated municipal solid organic waste
(i.e. GFT) in the Netherlands. In other words, in which compost or residue fraction do these
compostable products finally end up.

3.2 Approach

3.2.1 Organic waste treatment facility

The aim is to execute the organic waste treatment trial in a facility that is representative for the
current situation in the Netherlands. Selection of a representative facility, however, is not easy
because there are many different processes for the treatment of GFT in place.

The general organic waste treatment process is shown in a simplified scheme in Figure 10
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4

Pretreatment
(none/sieving/
grinding)

Residues discarded
or recirculated

Aerobic digestion
(compaosting,
degradation and
disintegration)

(sieving/magnets/ Residues discarded
wind sifting,/ballistic or recirculated

Post treatment J
solid separation)

A 4

]

Figure 10 Simplified scheme of a municipal organic waste treatment process.
Anaerobic digestion is performed only in part of the facilities (approx. 30%
of the GFT going to the facilities)
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Figure 22 Relative amount of main plastics types found in GFT; film versus rigids

For most polymer types found in compost, the rigids form the largest fraction (based on weight)
compost, although the flexible film fragments are more visible (see the pictures in Annex 13). Only for
PE, the main contaminants in compost were in the form of flexible film. The largest category of
fragments found in compost is derived from rigid PP products, and in this category caps and closures
could be identified (see Annex 13). Also small PE based closures are found as a contaminant in GFT.

Comparing Figure 21 and Figure 22 suggests that some plastic articles are more easily removed than
others in the process from GFT to compost, such as PE film of a sufficient size and PET bottles. As
opposed to (parts of) caps and closures which appear more difficult to remove during the treatment
process. Moreover, some smaller plastic parts may be overlooked during sampling of GFT. Additionally
it must be stated that data is based on 1 measuring point for the plastic composition in GFT and
seasonal influences may substantially affect the outcome.

4.4 Conclusions

No compostable plastics were identified amongst the plastic fragments found in compost. No clear
relation was observed between the plastic fragments found in compost and the composition of plastic
materials found in GFT or the composition of the packaging materials used by households. PP is the
main polymer found in compost. More rigid plastics than flexible films were found in compost which
does not match with the results for the plastics found in GFT described in section 2. Various pieces of
caps an closures could be recognised in compost but other packaging objects could not be identified
because the particles are small and dirty.

There is no clear relationship between the plastic fragments found in compost and food packaging. The
cause for the relative high amounts of PS and PVC based particles found in compost is unknown.
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5 Overall conclusions

The composition of the current contamination of conventional plastics in GFT was analysed with regard
to polymer type and packaging type. The analysis showed that the amount of non-degradable plastic
was higher than the amount of compostable waste bags used to collect GFT. Relatively high amounts
of flexible packaging (films) and flower pots indicate that a part of the contamination can be explained
by the association of the packed product with organic waste. Nevertheless, a substantial part of the
plastic products is either accidentally or intentionally disposed of with GFT.

The composition of the current visual contamination of conventional plastics in compost was also
analysed with regard to polymer type (and packaging type where possible). No compostable plastics
were identified amongst the plastic fragments found in compost. No clear relation was observed
between the plastic fragments found in compost and the composition of plastic materials found in GFT
or the composition of the packaging materials used by households. The main material found in
compost is PP. In compost more rigid plastics were found than flexible films, whereas in GFT it was the
other way around. Various pieces of caps and closures were found in compost but the majority of the
recovered fragments were too small or dirty to be able to attribute them to specific packaging
products. No clear relationship was observed between the plastic fragments found in compost and
food packaging. The causes for the relative high amounts of PS and PVC based particles found in
compost remain unexplained.

A full scale commercial organic waste treatment trial representing the current practice in the
Netherlands was performed to study the fate of (compostable) packaging products when processing
GFT.

In this trial, roughly 20% of the processed GFT that was unloaded from the tunnel after a waste
treatment cycle of 11 days passed the sieves <10 mm and is the compost fraction. The rest mainly
ended up in two residual fractions, the largest part (roughly 70%) in the 10-40 mm fraction which
during normal operation at the selected facility are recirculated in the waste treatment process. The
other 10% ended up in the >40 mm fraction which usually is also recirculated, but discarded when too
much pollution accumulates, in practice a few times per month. The fractions that are always
discarded (i.e. metals and hard items) are relatively small and have a marginal effect in the total mass
balance.

The main residue fractions (10-40 mm and >40 mm) consisted predominantly of organic matter
(which is consistent with the short composting time, i.e. a total cycle of 11 days with only a few days
above 50°C) and contain only low amounts of plastics. The largest residue fraction (10-40 mm)
contained approx. 1% of plastics by weight.

One waste treatment cycle of 11 days was for most selected products not sufficient to completely
disintegrate. Orange peel and banana skin, introduced as reference materials, were also not
disintegrated within one cycle of 11 days. For some products (in this trial for example the full PLA
plant pot, product D), one waste treatment cycle of 11 days was sufficient for complete disintegration,
which is significantly faster than paper and most organic matter, including the reference products
orange peel and banana skin. This is more attributed to the type of material the product is made of
than its thickness because thin compostable waste bags were not completely disintegrated within one
cycle of 11 days.

Due to the bright colours used in the coffee capsules (Product G), even tiny fragments are
conspicuous and recognisable in the generally dark brown compost. If the particles would be dark
coloured as well, they are indistinguishable from the compost, and recovery rates (visual
contamination) would be much lower.

According to the observations in this trial, none of the selected compostable plastic products are likely
to cause visual contamination of the final compost with plastic residues. They are also not expected to
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contribute significantly to the residue to be discarded in the waste treatment process operated at Valor
because they will further decompose when the residue fractions are recirculated and composted in the
next cycle.

When these findings are extrapolated to the other waste treatment facilities operating in the
Netherlands, it is expected that in some processes, some of the selected compostable products will
end up in fractions that are discarded, but this will depend on the pre-treatment processes installed,
residence time in the composting phase, the turning frequency and the shear it encounters before or
during post treatment. The additional costs associated with disposal of this increase in residue will
need to be compensated with the co-benefit of these products for the waste treatment process.
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Annex 1  Packaging list used for sorting

PET bottle clear < 0.5 litre
PET bottle coloured < 0.5 litre
PET bottle clear > 0.5 litre
PET bottle coloured > 0.5 litre
PE beverage bottles

PP beverage bottles

PS beverage bottles

Misc. beverage bottles

PET non-beverage bottles
PE non-beverage bottles

PP non-beverage bottles
Misc. non-beverage bottles
PET thermoforms & rigids

PE thermoforms & rigids

PP thermoforms & rigids

PV C thermoforms & rigids
PS thermoforms & rigids
Carriage bags (PE) > A4
Carriage bags (PE) < A4
PET flexible packages > A4
PET flexible packages < A4
PE flexible packages > A4
PE flexible packages < A4
PP flexible packages > A4
PP flexible packages < A4
PV C flexible packages > A4
PVC flexible packages < A4
PS flexible packages > A4
PS flexible packages < A4
Rigid packages made from non-NIR identifiable plastics
Flexible packages made from non-NIR identifiable plastics > A4
Flexible packages made from non-NIR identifiable plastics < A4
Misc. plastics (PC, PLA, etc.)
Laminated flexible packages and blisters
EPS trays

EPS blocks

Silicone tubes

PET non-packages

PE rigid non-packages

PE film non-packages

PP non-packages

PV C non-packages

PS non-packges

non-NIR identifiable non-packages

Beverage cartons
Metals

Organics & undefined
Textiles

Paper & cardboard
Glass

MAD

Total weight
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Annex 2  Analysis on packaging type of
plastics found in GFT

Plastics found in GFT Gross weight Gross contribution Remarks

PET beverage bottles (all) 581 1,7 Independent of size and colour

PE beverage bottles 106 0.3

PP beverage bottles 0 0.0

PS beverage bottles 0 0.0

Misc. beverage bottles 0 0.0

PET non-beverage bottles 400 1.2

PE non-beverage bottles 261 0.8

PP non-beverage bottles 260 0.8

Misc. beverage bottles 0 0

PET thermoforms & rigids 2638 7.9

PE thermoforms & rigids 508 1.5

PP thermoforms & rigids 2967 8.9

PVC thermoforms & rigids 214 0.6

PS thermoforms & rigids 562 1.7

Carrier bags PE (all) 1522 4.6 Independent of size
PET flexible packages (all) 24 0.1 Independent of size
PE flexible packages (all) 6444 19.3 Independent of size
PP flexible packages (all) 3238 9.7 Independent of size
PVC flexible packages (all) 0 0.0

PS flexible packages (all) 0 0.0

Rigid packages not-NIR identified 1230 3.7 Black or dark coloured
Flexible packages not-NIR 4296 12.8 Black or dark coloured, all sizes
identified

Misc. plastics (PC, PLA, etc) 139 0.4

Laminated flexible packages 572 1.7

PVC blisters 40 0.1

EPS trays 0 0.0

EPS blocks 0 0.0

Silicone tubes 0 0.0

PET non-packages 0 0.0

PE rigid non-packages 0 0.0

PE film non-packages 134 0.4

PE film non-packaging bags 734 2.2 Additional category
PP non-packages 840 2.5

PVC non-packages 6 0.0

PS non-packages 65 0.2

Not-NIR identified non-packages 973 2.9 Black or dark coloured
PE waste collection bags 275 0.8 Additional category
PE film with content 936 2.8 Additional category
PP flower pots 1139 3.4 Additional category
PP rigids with content 348 1.0 Additional category
Other flower pots (not NIR) 1986 5.9 Additional category, black or dark coloured
Total plastics sorted 33,438 100%

Plastics that could not be sorted 9260

Compostable waste bags 11669 Additional category
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Annex 3 Bottles and flasks found in GFT

60 | Public Wageningen Food & Biobased Research-Report 2020



b, G

'5’.‘\\3¥ %‘\L »\)'V'I:MI
e
\.T”‘)'
_—

-~
»

.
4

[

PET bottles

Public Wageningen Food & Biobased Research-Report 2020 | 61



PET flasks
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Annex 4 Rigid packaging found in GFT

PE rigids

PP thermoforms and rigids
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PS thermoforms and rigids
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PP flower pots

Flower pots, not NIR identified
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Rigid packaging, not NIR identified
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Annex 5 Flexible packaging found in GFT
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PE waste collection bags
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PET film
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Flexible film not NIR identified
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Annex 8 Other packaging found in GFT

Laminates
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G1 (fraction >10 mm)

G1 (fraction 8-10 mm) G2 (fraction 8-10 mm)

, Compost Product

G1 (fraction 4-8 mm) G2 (fraction 4-8 mm)
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Annex 13 Plastics found in compost

PET
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