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Background

From linear to circular economy

Multi-layer packaging

Widely used due to many properties

Used for packaging of food, beverages,
cosmetics, pet food, etc.

Extend lifetime. of goods, helping reduce
food waste

Due to complex structures, these materials
are unrecyclable

Most of plastic multi-layer packaging is
incinerated or landfilled
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TEMINUS addresses the challenge of unlocking

< Telenus == recycling and reuse of flexible multi-layer and
~

multi-compound packaging

* Range of smart enzyme-containing adhesive

ObjECtive Of or tie layer polymers
the project * Intrinsic self-biodegradation properties

* On-demand controlled biodegradation of
adhesives and tie-layers

* Enable separation of different layers of
packaging, which can then be recycled
after having been collected and sorted
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From linear to circular economy

KIRKLAND

Outside

BOPET/BOPA (10-15um)
Adhesive (2pum)

LDPE (40 — 70um)

Inside

Example 1

Adhesive lamination Cooked foods, cheese, meat,

aquatic products, pet food

Outside

OPET (10-15pum)
Adhesive (2um)
Alu (6-9um)
Adhesive (2um)
LDPE (40 — 70pum)

Inside

Example 2
Adhesive lamination

Coffee, peanuts, cosmetics
sachets, cosmetic tubes, pet
food

Outside puracy Outside
HDPE (20um) BOPET (15um)
Tie layer (2um) NATURAL LIQUID Adhesive (2pum)
HAND SOAP

EVOH (6-8pum) REFILL LDPE (40um)
Tie layer (2um) "
LDPE (20um) Inside

Inside Film for vacuum packaging of fresh meat, Example 4

Example 3 thermoformed trays, MAP trays, Extrusion coating Cooked foods. ch
Blown coextrusion cosmetic tubes, stand up pouch lamination ~ Cooke foods, cheese,
fish/meat, aquatic products
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Description of the project

1. Enzymes and materials 2. Multilayers manufacturing and

screening and optimisation tests

Layers separation

Manufacturing through enzymes
triggering

-Enzymes screening and
protection and tests

'\ Compounding

Recyclability and
reusability studies

e OO |
rotoi 8
Adhesive and tie
layer developement
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Organization of the project @lenusé

» Enzyme selection
» Improvement of enzyme thermal stability
/ » Demonstration of triggering
WP3. Selection of enzymes for the degradation of adhesives and tie > Circular metrics / Initial LCA / Food contact

EASUS > Dissemination
1 T— » Open research Data

WP4. Enzyme immobilization, protection, and triggering > Zenodo Terminus Community

I 2 D D R . s :
wPs5. Adhesives and tie layers formulation with protected enzymes for Adhesive lamination, https://zenodo.org/communities/termin

Extrusion coating lamination and blown extrusion us-h2020
N Y IR 2 S N 2 :
WP6. Prototype device for sorting and separation. Reprocessing of » Web : https://www.terminus-h2020.eu/
materials » Social media
|1 | v | |

WP7. Environmental and economic sustainability assessment of the developed products and
food safety assessment

WP8. Communication, dissemination and exploitation activities; assessment of legislative and

economic aspects
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https://zenodo.org/communities/terminus-h2020
https://www.terminus-h2020.eu/

(TeRMInus =

PE/TL/PE
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Design and elaboration the prototype device @W
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Design and elaboration the prototype device @W
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Design and elaboration the prototype device @W

Layerl-2TL-Layer2
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Expected final results

<& 15% improvement in economic efficiency of end-of-life management

T 80% reduction of landfilling for multi-layer plastic packaging

< 55% reduction of overall plastic landfilling

==
<& 65% decrease in the overall CO, footprint
<= MRS: =0 ~90%
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Thank you for your attention!

TERMINUS project, funded by the European Union under Horizon 2020. Call:
H2020-NMBP-ST-IND-2018.
Grant Agreement: 814400.

This presentation reflects only the views of the authors. European
Commission and Research Executive Agency are not responsible for any use
that may be made of the information it contains
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