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Executive Summary

FlexFunction2Sustain project aimsto develop a network of upgraded labto-fab facilities, able to tackle
challenges such as thehift from non-recyclable multilayers to recyclable mono material structures, with o
high barrier propertes8 4EEO EO DAOO 1T &£ OEA O#EOAOI AOEOU AU
FlexFunction2Sustain Open Innovation Test Bed (OITB).

This Deliverable 3.3 ([3.3) addressedthe upgrades madeto the REMIX recycling pilot facilityavailable at

IPC as shownin Figure 1.
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Figure 1: Remix pilot facility diagram

The upgrades described in this deliverable focus on:
- Installation of NIR optical sorting machine and optimization of the conveyor belts configuration in
order to increase the sorting accuracy to 30%.
- Installation of Semiautomatic high volume sink-float (described in section 2.1.2) to increase the
speed from 10 to 100kg/h

- Accreditation of the pilot facility for PP film recyclability evaluation and certification by Plastic
Recyclers Europe (PRE).

Sorting and recycling tests were performed on mao PP drink pouchesA first recycling trial was performed

on the innovative pouch structures in order to receive PRE accreditation. Then a second recycling trial was
performed on the final product. Moreover, he improved sorting accuracy in a closloop configuration was
verified. It was observed that the presence of straws on the final packaging does not disturb its sorting. The
recycling trial was conducted following PRE protocdior PP films Figure 2illustrates the recycled structures

at



each stepof the recycling trial. In the output, films were obtained with different pecentages of recycled
material. Even if the haze of the films was affected by the presence of innovation material, the processability
was not significantly affected A large numberof surfacedefects, mostly black spots, weralso observed on
the recycled films (blends B25 and B50).
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Figure 2: Recycling steps of mono PP drink pouches
recycling
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1.) 1 601 AGAOET 1
In order to support the targeted Open Innovation Test Bed (OITB) clients, Work package (WP) 3 aims at

implementing a holistic Circular Economy approach, to serve the customer needs for the development of
innovative and more sustainable products.

This deliverable addresses the wgrading of the REMIX recycling pilot facility at IPC. The targeted upgrades
are demonstrated in this report, including the increased recycling capacity to 100kg/h and 30% improved
sorting accuracy with PRE certification. This deliverable is linked to Task 3.3 of WP 3, pilot facilities for
product recyclability test. This task aims to optimise the IPC's REMIX pilot line.

Task 3.3. demonstrate the recyclability of the new materialdeveloped in the frame of the OITB following
the four conditions defined by Plastic Recyclers Europd]:

- Compatibility with existing sorting technologies  can be assessed at a pilot scale with a Near
Infrared optical sorting (NIR) machine and a semautomated high volumespecific sinkfloat
technology dedicated to films.

- Regeneration of products and materials can be evaluated on the whole REMIX Pilot Lirfter
shredding, washing, and drying along with stabf-the-art industrial protocols, the plastic fluff can be
filtered and regenerated through a twinscrew extruder and transformed into standard pellets.

- Reprocessing of the recycled materials into new products can be validated, from the pellets
obtained after the regeneration through their reprocessability via castfilm extrusion, injection
moulding, extrusion of tubes, and extrusion blowing of films.

- Last but not least,physico-chemical characterisation of the regenerated pellets and the final
products enables to confirm of the recyclability of the developed structures.

The recyclability evaluations are conducted in such a way that the recyclability testing protocols published
by the Plastics Recycler Europe for Technology Approval are fully applicable using the REMIX pilot line. IPC
applied for, and recentlyreceived, the accreditation of the REMIX pilot line by Plastics Recyclers Europe.
Moreover, IPC is already recognized aa Certification Body regarding the Recyclability Certifications
delivered by auditors.

Within task 3.3 of FlexFunction2Sustain, which seeks to set up an OITB, the involved partners AMCOR; FHG
IVV, COA, FHGEP, INL, and IPC have set up an experimental sgud assist CaprSun in the development
of a single polymer fully recyclable drink pouches.

In this deliverable, the upgrades are described in Chapter 2, Section 2.1. Section 2.2 describes comparative
sorting tests performed on the multilayer and mom PP based drink pouches with the NIR optical sorting
machine at IPC. Finally, section 2.3 describes the recyclability assessment of mono PP based drink pouches
structures that lead to the accreditation of the REMIX line. The production ¢fie 3 novel structures, made

by FHGIVV and AMCORire detailed in deliverable 3.1. This section will focus on the recyclability trials held

at IPC on the REMIX pilot line.

The present document will be publicly available, as the executive summary of the Remix recyclindgppi
facility available at IPC and offered through FlexFunction2Sustain.

2.2A001 00 AT A AEOAOOOEIT I
2.1. Recyclability assessment facility: REMIXpilot line description
The REMIX Pilot line is dedicated tglastic product evaluation at a semiindustrial scale, exploring the
technical and economic balance between recovery in the pure streams and mixed ones, with a special focus
on mechanical recycling.
The REMIX jiot line & @ain stepsfor the assessment of recyclabilityare:

- Sortin g, with a near infrared optical sorting machine;

- Pre-treatments , including grinding, washing, flotation,and drying steps;



- Extrusion , succesively with a thermogranulator, dedicated to conveling the shredded film flakes
into an agglomerated form then with an extruder equipped with a filter, to allow a molten state
filtration and remove impurities;

- Converting backinto films, with a castfilm extrusion line.

The REMIX pilot line upgrades achieved through flexfunction2sustain have focused on:

- Installation of Near Infrared Optical sorting @escribed in section 21.1) to improve the sorting
accuracyby 30%;

- Installation of Semiautomatic high volume sinkfloat (described in section 2.1.2)to increase the
speed from 10 to 100kg/h

- Recyclability evaluation following Plastic Recyclers Europe protocol testingr accreditation.

2.1.1. Near infrared s orting

Near Infrar ed Optical sorting
The REMIX pilot line has been upgraded with the installation of a Mistral + Conndétar-Infrared (NIR)
Optical sorting machine gupplier: Pellenc ST), as seen in

Figure 3. This last generation machine was selected to be represetitee of modern sorting centers while
offering the versatility to perform several types of testing.

Equipped with a multi-stream spectrometer, its detection covers near infrare to visible spectra. A sample
will be detected from its visible upper surface material by analysis of the reflected spectra within the covered
wavelengths. Thus, any sampleeflecting light within the near-infrared to visible spectra can be analysed
and recognized.

Linked remotely to the PellencST database, including most polymers, the machine settings can be adjusted
to sort by air-jet blowing one or several detected materials. It counts two exits: one for the ejected fraction,
i.e. the sorted fraction, and the other for the rejected fraction.

Figure 3: Mistral + Connect Near Infraed Optical sorting (Pellenc S}


































































