JXU

LINZ INSTITUTE
OF TECHNOLOGY

Vom Problemstoff zur Ressource:

Recycling von Tray-reichem PET- :
Reststrom zu rPET BigBags LG LR

Moritz MAGER, Jorg FISCHER JOHANNES KEPLER

UNIVERSITY LINZ

Johannes Kepler University Linz, Institute of Polymeric Materials and Testing & LIT Factory = Alenberser srate o

jku.at

Thanks to: Nikolai KUHN (MUL), Gerhard BRAEUER (viscotec), Mathias KULICH (ARAplus)



Industrial Trial within circPLAST-mr
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circPLAST-mr | Project Partners

11 Scientific partners:

* Johannes Kepler University (JKU) Linz:
° |nstitute of Polymeric Materials and Testing (JKU-IPMT)
o LIT Factory (LIT Factory)
o Institute for Chemical Technology of Organic Materials
(JKU-CTO)
o Institute for Environmental Law(JKU-IUR)

* AEE INTEC (AEE INTEC)
* Competence Center CHASE GmbH (CHASE)
* Energy Institute at JKU Linz (EI-JKU)

* JOANNEUM RESEARCH Forschungsgesellschaft mbH
(JR-DIGITAL)

* Montanuniversitaet Leoben:
o Chair of Waste Processing Technology and Waste
Management (AVAW)

* Software Competence Center Hagenberg GmbH (SCCH)
* Transfercenter fir Kunststofftechnik GmbH (TCKT)
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14 Company partners:

ALPLA Werke Alwin Lehner GmbH & Co KG (ALPLA)
Altstoff Recycling Austria AG (ARA)

APC Advanced Polymer Compounds (APC)

Borealis Polyolefine GmbH (Borealis)

Business Upper Austria — OO Wirtschaftsagentur GmbH
(B1Z-UP)

ENGEL Austria GmbH (ENGEL)

EREMA Engineering Recycling Maschinen u. Anlagen GmbH
(EREMA)

GAW technologies GmbH (GAW)

Greiner Packaging International GmbH (GPI)

Lindner Recyclingtech GmbH (Lindner)

0.0. Landes-Abfallverwertungsunternehmen GmbH (LAVU)
OSMO Membrane Systems GmbH (OSMO)

Saubermacher Dienstleistungs AG (SDAG)

Starlinger & Co. Gesellschaft m.b. H. — viscotec (viscotec)



European PET and rPET Flow in 2022
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SORTED FOR
RECYCLING - TOTAL
2,690

RECYCLING OUTPUT

= EXPORTS - 90

LANDFILL, ENERGY,
RECOVERY OR
OTHERWISE NOT
ACCOUNTED

3,005

I BOTTLES - 910

I TRAYS - 475

B FiBRes - 285
= STRAPPING - 115
= OTHER APPLICATIONS - 115

Proposed mandatory recyclate
content in plastic packaging

Revision of EU Directive 94/62/EC

PET PET non-PET non-food

beverage food contact food contact packaging
hottles

30 % 30 % 10 % 35 %

65 % 50 % 50 % 65 %

Source: https://www.plasticsrecyclers.eu/wp-content/uploads/2024/01/Plastics-Recycling-Industry-in-Europe-2022-data. pdf

EUR-Lex - 52022PC0677 - EN - EUR-Lex



https://www.plasticsrecyclers.eu/wp-content/uploads/2024/01/Plastics-Recycling-Industry-in-Europe-2022-data.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022PC0677&qid=1697614579053
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PET 499 composition | Results from PET2PACK
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https://www.mdpi.com/2079-9276/12/11/128

Deposit System | What's excluded?

“The deposit covers all closed or predominantly closed one-way beverage
containers made of plastic or metal with a filling volume of 0.1 to 3 liters.”

The following PET products are excluded
* Milk and dairy products

= Syrups

= Ol

* Vinegar

= Sauces

= Non-food bottles
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https://www.recycling-pfand.at/ueber-pfand.html

Industrial Trial PET499 | Sorting & Washing
PET Recycler

Wet-mechanical treatment Flakesorting

——

[ Bottles soft drink [l Bottles non-food [l Bottles food [ | Trays multilayer [00] Trays monolayer | Non-PET

PET 499 Mix 1 18

PET 499 Mix 2

PET 499 Mix 3

PET 499 Tray

PET 499 Bottle

J ! U LINZ INSTITUTE Share [%]
OF TECHNOLOGY

S
N
=1
IS
o
<3
o
o}
o
-
o

[0}



Output Qualities | iV Increase + Flake Composition
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Open- & Closed-Loop Strategies | Use Case

Lower-quality output streams selected
= PET 499 Trays

Bigbag = PET 499 Mix 1 (Flake Reject)
(non-food)

Open-Loop Recycling

Additional granulation step required
= Filtration & Homogenization
= Avoid agglomeration in SSP reactor

Outlook
* Product tests
= LCA comparison to beverage bottle flakes and virgin
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