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1. Introduction

Tetra Pak strives to make food safe and available, everywhere. Our packages
play an important part in the intricate and delicate web that is the global
food system, ensuring that millions of people have access to nutritious food,
every day. The expansion of access to safe food is, however, facing many
challenges, not the least in relation to the global climate crisis. In our
endeavours to protect the planet, we have progressed in our development

of the world's most sustainable packaging — a carton that is made solely
from responsibly sourced renewable or recycled materials, that is fully
recyclable and carbon neutral.

We believe that collective action is key and to reach our goals, we have
adopted a full life cycle approach.

More specifically, we are focusing on four areas for collaborative innovation:

1. 2.
Maximising the use of Minimising
renewable materials and carbon impact of our

)
3. 4.

Enabling greater Driving an active
access to safe food agenda to develop
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sourcing them responsibly, own operations as well
in a way that protects as the impact created
biodiversity by our value chain

while reducing sustainable
food waste recycling value chains



The following catalogue is part of the development of the sustainable
recycling value chains, which are mentioned above. Our ambition is that all
our packages are collected, recycled, and never become litter. To achieve
that, we are working collaboratively across the recycling value chain to:

« Design for recycling

« Drive consumer awareness and engagement
« Support collection and sorting

« Expand recycling capacity and solutions

» Grow recycled material use and applications

By strengthening global carton recycling infrastructure, we can ensure that
cartons are transformed into new raw material and products, keeping
valuable resources in use to help build a circular economy. One of those
valuable resources, is the protective layer in our packages, consisting of
polyethylene and aluminium. This composite, also known as polyAl, can be
recycled and used for multiple purposes.

The aim of this catalog is to give an overview of the companies that recycle
polyAl, including the technical data of the polyAl material as well as
examples of end use, which in turn should inspire the development of
new products/ companies and increase the end use of recycled polyAl.
Join us in the journey of cartons recycling and be part of the circularity
transformation. Feel free to connect directly with the local teams listed on
the projects.

To know more, you can visit our website: www.tetrapak.com/sustainability
and read the Tetra Pak Sustainability Report.
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2.1 Overview of polyAl recyclers and materials

Country PolyAl Grade Output Capacity Melt Flow Index End-use examples
Recycler (MT/yr) (MFI) (190°C, 2.16 kg)

EUROPEAN
COUNTRIES
Czech Republic | Plastigram rLDPE (granules) 6.000 55 Compounding, Floor grids, Other injection moulding applications
Czech Republic,| Plastigram rLDPE + rAlu (granules) 6.000 21 Injection moulding applications
Poland
Czech Repubilic,| Plastigram rHDPE + rPP (regrind) 3.000 7,5 Injection moulding applications
Poland
Germany Palurec rLDPE + rAlu (granules) 6.000 3,4-3,8 Transport pallets, Floor grids, Roof tiles
Germany Palurec rHDPE + rPP (regrind) 1.500 N/A Injection moulding applications
Germany saperatec rLDPE (granules) 8.000 35 Film applications including packaging
Germany saperatec rHDPE (regrind) 2.000 N/A Thin wall injection molding applications
Italy Ecorevive rLDPE + rHDPE + rAlu (agglo) 6.000 55 Transport pallets, Urban furniture, Poles and panels, Floor tiles
Italy Ecorevive LDPE + rHDPE + rAlu (granules) 6.000 55 Injection moulding applications
Italy Lucart rLDPE + rHDPE + rAlu (granules) 6.000 N2 Transport pallets, Flower pots
Italy FiloAlfa Filament for 3D printing On request N/A 3D printing applications, e.g. lamp
Italy Ravago rPP + rLDPE (Compound) On request 20 Injection moulding applications, e.g. crates
Italy Ecoplasteam | rLDPE + rAlu (granules) 6.000 2,9 Injection moulding, Extrusion, Rotomoulding
Netherlands Recon rLDPE + rHDPE + rAlu 6.500 3 Transport pallets, Bird feeders, Chairs, 3D printing
(pressed pellets)
Spain Trans Sabater | rLDPE + rAlu (granules) 8.000 3,5 Transport Pallets, Baskets, Other injection moulding applications
Spain Alier rLDPE + rHDPE + rAlu (granules) 10.000 On request Injection moulding applications
OTHER
COUNTRIES
China Fulun rLDPE + rHDPE (granules) 30.000 37 Injection moulding applications, e.g. Furniture, Pallets, Waste bins
South Africa Gayatri rLDPE + rAlu (granules) 2.000 Outdoor furniture, Retail displays, Transport pallets
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2.2 PolyAl recycling processes

Recycling processes for different polyAl output qualities: a simplified overview

Recycling process General recycling process steps Pelletising process/ Potential end-product
manufacturing process
Chemical separation | Reducing fibre & aluminium. Removal of contaminants (glass, stone etc.). | Extrusion pelletising with LDPE granules (aluminium free, <1%)
& dry-cleaning Sorting out caps & closures. Separation of polymer & aluminium. melt-filtration (Figure 1)
Cold wash Reducing fibre & aluminium content. Removal of contaminants Extrusion pelletising with Melt-filtrated polyAl granules (Figure 2)
(& friction wash) (glass, stone etc.). Sorting out caps & closures. melt-filtration
Dry cleaning Reducing fibre (& aluminium content). Removal of contaminants Agglomeration or hotmelt Agglomerated polyAl or panels/
(glass, stone etc.). Sorting out caps & closures. pressing roof sheets (Figure 3)
Full carton Shredding. Drying. Pressing beverages cartons. Hotmelt pressing Panels/ roof sheets (Figure 4)

i “~ L4

Figure 1 LDPE granules Figure 2 PolyAl granules Figure 3 Agglomerated polyAl
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3.1 Plastigram Industries a.s. (rLDPE, rLDPE + Alu,
rHDPE + rPP, rAlu)

CZECH REPUBLIC, POLAND

TECHNICAL DATA SHEET

Company profile
Regranulate from caps

Plastigram has polyAl recycling facilities in the Czech Republic and Poland.

In Sokolov (CZ), it operates an innovative recycling line that allows for recovery of profile: M&mﬁzﬁmwﬁe
plastics (r(LDPE granulate and mixed polyolefins regrind or regranulate) and prmros g dpanpores st
aluminum (powder). In Szczuczyn (PL), it runs a dry cleaning line to produce *mm_'w} ;
aluLDPE granulate. descnm wwm«wmmw
fittration

Location: Sokolov, Czech Republic
Process in Czech Republic: Dry cleaning, sorting caps and foils, chemical separation of Volume:  approx. 1500-2000 MTiyr
LDPE and aluminum and extrusion with vacuum degassing and melt filtration of rLDPE. e ‘r;f"“'!‘“‘mw-“;,

Process in Poland: Dry cleaning, sorting caps and foils and extrusion with vacuum

degassing and melt filtration of LDPE with aluminum particles (aluLDPE).

Locations: Sokolov, Czech Republic & Szczuczyn, Poland S G b
. ore Filter size in extrustion 230 pm

Production capacities: 5.000 - 6.000 MT/yr (CZ) & 5.000 - 6.000 MT/yr (PL)

Material composition 45% HDPE, 35% LDPE, 15-20% PP
Quality description: Aluminium powder, share of organic contaminants (paper fibres, : i T rr—
plastics) ca 40% Density 0.95 giem3 150 1183
Examples of end-uses/ processing method: Compounding, Geogrids, Other injection Smelliodour 0 Scare (0~ no odour 1o 3 - strong odour)
moulding applications. i ToeiGuis  BOIRN 200

. . Tensile modulus T20 MP: 150 527-2

Website: https://plastigram.eu/ :

Tensile strength 17,8 MPa 180 527-2

Elangation at yield 79 % 150 527-2

Elangation at break 2% 150 527-2

Flexular modulus. 680 MPa IS0 178

Impact strength 3.4 kdim2 IS0 798-1 Charpy notched

Shore D hardness 515 IS0 868 after 155




TECHNICAL DATA SHEET m

aluLDPE regranulate

Origin: LOPE and aluminium layers of used beverage
carfons (e Tetra Pak, Elopak, S5IG
Combibhoc).

The input material is & regect from
paper from used beverage cartons.

Filter size in extrusion BOO pm

Material composition LDPE, aluminium and traces of LLDPE, HOPE, PP
WFI 23 gi0ming IS0 1133 (190 °C: 2,16ky)
Non-combustible residue 15-18 % 800 "C., 30 min

Density 1.07 giem’ Hﬁnm.g-mmy
Sratiosou 1 EEes ssesn
Young's modulus 528 2 18 MPa 180 5271

Tensile strength 13.0:0.2 MPa 150 527-1

Elongation at break /2% 150 5271

Impact strength 8328 klim® IS0 178, un-nolched, 23 °C
Impact strength 57 2 11 kim? IS0 179, un-notchad, -30 °C

TECHNICAL DATA SHEET mﬂ

LDPE regranulate

profile: technalogy for recycling the remains of used

aluminium (powder’
Process Dry cleaning and sorting. washing and
description: of LOPE and Aluminium,

Filter size in extrustion 110 mm

Material composition LDPE with traces of PP, PET PAB

Inorganic content 06 %

Density 0.93 gicm3 150 1183

st -
MFI §5g/0ming IS0 1133 (190 °C; 2.16kg)
Tensile strength B MPa 180 527-3

Elongation at break B0 % 150 527-3

Flexular modulus 170 MPa 150 178

Impact strength 4B kJim2 IS0 180 A, |zod notched at 23 °C
Recommended <190 °C
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3.2 Palurec GmbH (rLDPE + rAlu, rHDPE + rPP,

GERMANY

Company profile

Palurec GmbH was founded in December 2017. Fachverband Kartonverpackungen
far flussige Nahrungsmittel e.V. (FKN - Association for Beverage Cartons) is the sole
shareholder. There are three companies in the association, Tetra Pak GmbH, SIG
Combibloc GmbH and Elopak GmbH, which have invested around 8 million euros
in the construction of the Palurec recycling plant. The first stage of production will
provide capacity of around 18,000 tonnes input. The plant began to operate in
spring 2021. With Palurec, it is now possible for the first time in Germany to recycle
plastic and aluminium components from cartons into marketable secondary raw
materials for a wide range of industrial applications, covering more than 50 percent
of the plastic and aluminium components from cartons in Germany.

Palurec is certified with the RecyClass Recycling Process Certificate.

Process: Wet washing pre-treatment process, including reduction of aluminium content by
friction and finally processed with agglomeration, extrusion and melt filtration.

Location: Hurth, Germany

Production capacity: 6.000 MT/yr

Quality description: Aluminium powder containing 75% moist. Remaining 25% has

75% organic contaminants (paper fibres, plastics).

Examples of end-uses: Injection moulding applications, e.g. Transportation pallets.
Website: https://www.palurec.com/en/palurec-en/

rHDPE & rPP can be used

after further processing in
non-food products such as
canisters, pipes, boxes etc.
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rAlu)

PRODUKT INFORMATION

PALUFREC

Status: 01.02.2023

Designation Paluren 500

LDPE
General technical data
Farm granules
Color greenish
Filter screen 500 pum
Material origin post ¢ (beverage carton prep )
Aluminum content approx. 3-6%
moisture <1%
Physical properties Value Unit Norm
Ash residue 10to 13 % DIN EN 150 3451
MFI (190°C, 2,16 kg) ELRGER:] g/10min DINEN 150 1133
Density 1,037 glem? DIN EN 150 1183
Bulk densitiy 042 gfem* DIN EN 150 60°
Mechanical properties
Tensile strength 114 MPa DIN EN 150 527- 1,2
Tensile modulus of elasticity 369 MPa DIN EN 150 527-1,2
Bending test 12,2 MPa DIN EN 150 178
Notched impact strength 18,2 kifm? DIN EN 150 179-1

The values given in this product information sheet do not represent a guarantee, they are
rather to be understood as orientation values. The values are based on technical knowledge
and analysis and do not release the user from his own incoming inspections.

Palurec GmbH, Industriestrale 149, 50354 Hiirth, phone +49 2233 460 608-0

Produktblat! PALUREN Regranulat Stand 10230201




3.3 saperatec (rLDPE, rHDPE + rPP)

GERMANY

Company profile

saperatec GmbH is an advanced recycling technology
company offering solutions for multi-layer composite waste
materials. Its patented delamination recycling technology
separates plastics from metals, glass and paper. In 2024,
saperatec is ramping up its recycling plant for polyAl
recycling. saperatec offers saperalenFILM G for film
applications including for non-food packaging. The
recycled LDPE is highly purified with high filtration quality
and resulting low ash content (<0,5%). The product is
deodorised for non-food consumer packaging applications.
For instance, it has been qualified for blow-film pouch
packaging in composite mono-polyethylene structures
with at least 35% recycled content. The company also offers
recycled HDPE regrind with low ash content for thin wall
injection molding applications.

Process: Advanced mechanical recycling saperatec has developed
an innovative recycling process that incorporates delamination of
multi-layer composites. This enables the mechanical separation of
polymer from aluminum foil as found in rejects from beverage
carton defibering in specialised paper mills.

Location: Dessau-Rosslau, Germany

Production capacity: rLDPE (granules) - 8.000 MT/yr & rHDPE -
2.000 MT/yr

Examples of end-uses: Film applications including Packaging,
Thin wall injection moulding applications.

Website: https://www.saperatec.de
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SaperalenFILM-G

SapeoralenFILM-G 1 a post-consumer. iow density polyetiy

I (LDVPE) Yor Nim Blowing and casting apolicetion

N = obtained from our mnovative mechanical recycling pro-
oess for PolyAl & waste fraction left after used beverage car
ton defibenng in paper mills. This makes SaperalenFILM-G
the first LOPE grade, which s suftable for film extrusion and

bhow moulding obtmned from ini fraction of household wes-

e

Tiw carsful polymes trostmant with advanced decontamina)

on lechnologies deivers @ superior polymer quality sulatie

for the extrusion of transiucent film

Tiwe regranuipled polymer i svadable wih tilored propor

ties for sustainable packaging apglications.

ol

saperat:

Advanced mechanical
recycling

Saperstec has  develo
ped an innovative recyc-
ing process that incor-
porates delamination of
multllayer  composites
This enables the mecha-
nical separation of poly-
mer fram aliminum foil
a8 found in rejects from
beverage carton  defi-
bering in specialized pa-
per mills.

(N

Trum Circularity by
Saperatec

We strive for the best
quality of our products
from post-consumer
wasie, because no com-
promise in performance
can be made i recycled

maierias sholl find their
way back mio thedr initial
applicatons. Only fien,
true circularity of raw
matenals is possible

Technical Information

X ol

saperace

with & maximum of 100

Wtk Dwnaity [
Oensity s e
Tonsile strangth & 5 L=
Esarsgartion st a
=

o1l
Mait flow rate

. 2.4 g
Ash contam 14 .
Maistiira contant

Logistic information
SaperalanFILM-G s avatatis n FIBCS

Altemative packaging units o¢ contuiners are
available upon request

O EN IS0 B8 wm sieve finenass. Malt
Hibration with higher siave
fineness can be done up-

o request

DO EM SO 1183
D EM 18O 5370
DO EM IS0 52T-8 Colorization of he gra-
mules can be adjusted
Do EM SO 1133 UEON fecues!
[N EN IS0 3481

At (AN EN 150 585

Contacts

Business Development Head Office:

4 Sales: Kochatedter Kres-
Dv. Julien Darvin strasse 11

Randessrassas § 06847 Dessa-Fnllisy
souFokiny  MOBeapersiec de

0Ba4T

mvninagar e de

Disclaimer
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3.4 Ecorevive srl (rLDPE + rHDPE + Alu)

ITALY

Company profile
Ecorevive started in 2012 building on decades of
experiences in plastic recycling machineries.

An innovative plant has been set, optimised to recycle RE\_I_’IVE RE\_{’IVE
hetero-geneous plastic materials having high humidity z e —

. . . . DoRyobephinic plastic granules (R-POMIX) -
contamination. The process is defined as a ‘dry process’, - == o B oo o o
no water is used to wash and clean the materials. . n SN  Tom

-8 r 7% LLDPE
Process: Shredding and sorting, then agglomeration by means o rmopniéracs gty
. . . . . . CMDE =N PET irmﬁ.:‘mm
of a twin screw and final grinding at 08-20mm screen size (as per :.. IN ALY 1oppm Aluminium cans <senm
. J TARIFF CODE
customer reqmrement). r 39019080 :::-::::-:.Tmnm::x tetznthprane m;?xmr;?“mug:h@m
L e it g = 094 onnera e v o spe b @ity of < (94 vt e
The agglomerate (TPN) can be granulated on request (TPR). P T e e T e T et el

piy
. . b yrwie, combaning by saight oo hyveiem, i o of .-y - s s iy =Mt e
Location: Brescia, Italy e oot i g s S it ot o
i

Production capacity: 6.000 MT/yr rLDPE

Examples of end-uses/ processing method: Urban furniture, i e ety a9 -1.02 g/t

Mo e (190§ Kg) e S cater 550 5/10 i A -
.o . Mol eden (4507 5 Ky Mot Tiow rate 5,50 /10 misy
Poles and panels, Pallets and additive for asphalts. i e i i Softenng temperature Vit st
. . . PROCESSABILITY
Website: https://www.ecorevive.it/ Fachnalogy oiaciorcpaied
wan b 'y e all Mm o “ ey 2

5 . han apoACation whose ST red sivated perfomances

MUALN APPLICATIONS
MAIN APPLICATIONS
v hatpitris flunces, coirs benches], Buldings, Gadguts, Profiw, For and pilanters, Palless # i WA

NP Rerychest and Recyclaisie 1P, Rayciod i Recytlable .
mmhmm"wl‘mmmhmmmmmmmﬂm Our P TRR iy made ihal contan Cur
mn:.:::-:u-_h hurneity by maans. of “m technalogy @ sbie 10 remows o8 the humidty by mesns. of an aggiomeration lwmmmmb
e, aroivor T slesminiotyfoll o tetTansl ociss ¥ fdar 07 i e Ghasth ving 18 e vt wroduct 8 oo s gt

metadizesl cobor effect. Plastii TP sevies is Resmare in Hahy® certilfied and it's soid She A POMIX agresding 1o Ll 1ot colior afioct. PR T s poimai g Vit sy o . ‘M_
ANIPLAST 10667 16 USIPLAST 06T 16,




3.5 Lucart (rLDPE + rHDPE + Alu)

ITALY

Company profile

Lucart is Europe's largest producer of machine glazed paper
for flexible packaging and is one of the top European
manufacturers of paper and tissue products. The production
capacity of Lucart Group is 395.000 MT/yr with 12 paper
machines and 65 converting lines. The consolidated turnover is
over €500m and the number of employees is more than 1600.
The Lucart Group confirms its strategic plan through a
multinational structure to compete on the global market. The
polyAl line in Italy has a capacity of 8.000 MT/yr input material.

Process: In Italy, Lucart has a polyAl recycling line including washing
equipment for rejects, new drying equipment and an extruder with
melt filtration.

Location: Lucca, Italy

Production capacity: 6.000 MT/yr rLDPE

Examples of end-uses/ processing method: Transportation pallets.
Website: https://www.lucartgroup.com/en/
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Granplast

Mome commerciala:
Granplast Std (1,8 mm)

Prodotta  plasteo  desivante
dally densficazione @ Filtra-
aane ool film In polistéens @
alluming derhvante dal riccia di
cartonl per bevance wsate, |
produtin risulta conforme alla
narma UN 10667-16.

Utilizzi del materiale

Tl granuio pud essere wtilzzate
per 1o stampaggio ad imezione
di elemaenti & hasso spessore
{2 mm}.

T granule ha Il carattersstion
effetto gitterste dovuto ada
presenta  dell'slluminio fine-
ments dispersc nella matrice
plastica.

Carattaristiche:

Ravisione dal | 5/09/2023

Mella tabella qui Sotto npartats song elencate i principak carat-
terestiche medie chimico/fisiche derivant! da recupeso &l cartoni

| 1l materiple vane prodotio con un tasso
| di urniditd estremamente basso, Il ma-
| torisle deve esserm stoocato i area
| @sciutta @ protetts dalle intermpars.

per bevande usall.

Paramatre. Matods w.d.m. Valors
Englicn & Muidith [ Mt Fiow "“'_a‘.':'"‘" 810 - mwaz
e 150 118014 et 1,0 & 888
ot~ ol n 550 % 80
BEERNS e x umes
s permanaicatire  Nor- P - PP
Mammslimeste VICAT | Wi 80 308 -

- " 4 kg SO0 u b
Histhits alastics & tragions | o i PSR
T e 10 5372 s nsany
fllungente s a1 1m0 5273 - 8 s38
Hdun o Hessina  Phred s fite e
Contamunn th smatita | W - .
A & esmpnnents &
oy ‘.- Imhl'-ﬂ- - BEm R
‘Weight componants
Cuftulnss | Calluloes TeA - 8
L L3 - <%
ey Be - wapn
ooy L3 - »el8
T, Toae
Taa - <18
PR Al Fillar
v Banded 1 B
1 variabai
Trall3eils %,
Lucart SpA
Sede legate!

Via Ciarps, 77
55016 — Porcan! (LU)
P. IVA: DD14S7B0466

~JLUCART

Granplast

Mome commerciala:
Granplast Extra (1,0 mm)

Prodotto  plasteo  derivante
dalls densficarione & Filtrs-
mane ol film In polistéens @
alluming derivante dal riccia di
cartonl per bevande usate, |
prodotts risulta conforme alla
narma UN 10667-16.

Utilizzi del materiale

Tl granuio pud essere utiizzate
per lo stampagaio ad imezione
di slementi a hasso spessore
{2 mmj.

T granule ha | caratteristion
effetto gitterate dovuto adia
presenza delllluminio fine-
ments disperso nella matrice
plastica.

Caratteristiche:

Revisions ol 15/09/2023

Nella tabeila qui sotto nportala Sono elencate i principak carat-
terestiche medie chimico/fisiche derivanti da recupero ol cartont

e bevande ussti.
Paramatro

Dt . 23 °C -
- Ll Damsiry

MT- L)
Damuity wt 33 °C ¢
i paruliesn ;¢ Pawiied
Huuld Srinkags

Wearsperpntisters { Mer-
- Snnakage

180 306
et 18 g SRR

84 PR / Alummisass Filler
intrinsically bonded s BE)

Matoda
Inlicn & Mukiith. [ Mol Fgw  ASTM DI {190
Trlen (WFT) C: 8ha)

150 114318

=0 8372

=0 8377

. d, m.
010 -
arom

w

0 294 -

£l

Valora
na

10 4 0A8

590 4 80

Lis s

noaLs
uss 20
. 8 100
<on
[ErRTeY

8

£ ]
we-n
LA ]

1 parametri sopra riportati hanno varlazion| wariabil
Trall3e s Y.

| 1l materiaba vsene prodatio con un tASE0
| i ymnidith estremamante basso, 1l ma-
| terinle deve essers StOCCARD N area
| asciutta ¢ protetts dalle intermpars.

Sede legate!

Viar Claepi, 77

55016 - Porcasi (LU)
P. IVA: 0145780468

~JLUCART




3.6 FiloAlfa (3D-printed filament)

ITALY

Company profile

Filoalfa is an Italian brand specialising in the production and distribution of 3D
printing filaments throughout the world and belonging to Maip Compounding
Srl from 2021. It offers a vast choice of advanced filaments, made with quality
polymer compounds, capable of satisfying different needs of the market in the
industrial and design field.

Process: Compounding and filament production
Location: Torino, Italy

Production capacity: On request

Examples of end-uses: 3D-printed products - Furniture, Lamps
Website: https://www.filoalfa3d.com/it/
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FILZALFA

RILIEVO Al TUOI PROGETTI

data di emiss. /date of issus 04/04/2003

TECHNICAL DATA SHEET pravisional ALFAPAK

FILOALFAS by Masp Compaianding 5.

Bir. Caftadio 34 - 16038
Settima Tarinass (TOY - ITALY




3.7 Ravago (Ravapura)

ITALY

Company profile

RAVAGO GROUP

The Ravago Group is a global service provider in the Polymers, Chemicals & Life
Ingredients, and Building Materials markets. Today, the group has an annual sales
volume of over 7,800,000 metric tons, serving more than 56,000 active customers
through 325+ locations across more than 60 countries worldwide. Ravago's
production competence consists of 50+ manufacturing facilities, of which 25 are
recycling and compounding plants in North America, Europe, Asia and Africa,
with a combined annual capacity of over 955,000 metric tons; 16 production
plants in Europe that offer finished product solutions for the building sector,

and 9 plants and 9 application laboratories for its Chemicals & Life Ingredients
business. This all would not have been possible without the help of its 10,000
employees.

RAVAGO ITALY

Ravago ltalia Spa is a compounding company based in Mornico Al Serio, Northern
Italy, producing mainly polypropylene compounds. Its portfolio consists of virgin,
post-industrial, and post-consumer recycled products, that can additionally be
mineral, or glass fiber filled. It has an annual processing capacity of 65,000 metric
tons, with 7 extruders and 120 employees. Ravago Italia's compounds can be
found in many markets including automotive, building & construction, furniture,
packaging, and more.

Process: Compounding

Location: Mornico Al Serio, Italy
Production capacity: 65.000 Mt/yr
Website: https://www.ravago.com/
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®
M Ravapura®PP 3020 S O“ Ravago
e

dipdasnsinn ‘ &

Recycled Quality Compound

Deseriplion:

Pulypeopylens with 30% of matenals coming fram recycled Post-Consumer Waste (PEW) from Teira Pakd

Awailable in grey and black colkors.

General

MFT (230%/2, 16kg) B REE ] 20 g/ 10min

Danaity 150 1181 0,83 gfem?

Thesrmal

Vicat saftmning point (RS0 (SON}} 150 108 0 e

"

lzod notched impact strengkh (21 *C) 150 180 &5 Wlfmd

Tansila strangeh at yield (23 °C) 180 527 20 P —

Eangation at break (23 °C} 150 537 15 = V]

Flexural modulus (23 9€) 180 178 400 WP 1]
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3.8 Ecoplasteam (rLDPE + rHDPE + Alu)

ITALY

Company profile

Production of high quality granule with characteristics similar to virgin plastic.
The patented mechanical recycling process guarantees consistency of
characteristics and processability.

Process: Injection moulding, Extrusion, Rotomoulding, Extrusion blow moulding.
Location: Alessandria, Italy

Production capacity: 6.000 MT/yr

Examples of end-uses: Office & stationery, Household items, Work tools, Jewelry &
fashion accessories, Trash cans & bins, Toys, Bathroom accessories, Automotive (air filter,
wheel covers, glove compartment), Oil and lubricant packaging, Outdoor furniture,

3D printing items.

Website: https://www.ecoplasteam.com/
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3.9 Recon Polymers (rLDPE + rHDPE + rAlu)

NETHERLANDS

Company profile

Recon Polymers has developed an efficient process to convert polyAl into widely
applicable plastics. This process is characterised by a recycling yield of over

99% based on a net mass balance. This against a low energy consumption and
with a high separation rate of +98% of the LDPE/ aluminium foil fraction and the
hard fraction, consisting of mainly HDPE caps and closures. During the process
the only ‘reject’ is vaporised water. This is moisture added during the paper mill
pulping process that is still part of polyAl-reject. The Recon Polymers plant is
based on mechanical principles without adding water, chemicals or heat and has
a capacity of at least 6,500 tons output per year. Based on an average moisture
content of 22%, an input quantity of approximately 8,000 tons polyAl can be
processed per year.

Location: Roosendaal, Netherlands

Production capacity: 6.500 MT

Examples of end-uses/ processing method: Transport pallets, Bird feeders, Chairs,
3D printing.

Website: https://reconpolymers.com/
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recon
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3.10 Trans Sabater (rLDPE + Alu)

SPAIN

Company profile

Trans Sabater S.L. is a Spanish family
company, located in Valencia, which is
dedicated to the management and
recycling of waste. It manages materials
such as wood, cardboard, metals, plastic
and RDF in an integrated manner. With
regard to plastics, it works in a circular way
from collection to final recycling and the
production of pellets. Its expertise in PP,
HDPE, LDPE and PET deserves special
mention. PolyAl is one of its latest
innovation projects where it guarantees
a high and constant quality in the final
recycled pellets.

Process: Mechanical patented recycling process
Location: Valencia, Spain

Production capacity: 8.000 mT/yr

Examples of end-uses: Transportation pallets,
Outdoor furniture, Baskets.

Website: https://www.trans-sabater.com/
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SABATER & EEEE
]

ASTRAL ECO

PRODUCT Recycled polyethylene and aluminum
REFERENCE UNE-EN 15344

SUGGESTED APLICATION Injection moulding
DORIGIN Pastconsumer domestic

RECYCLED CONTENT 1009%

SHAPE Granules

COLOR Grey

FILTRATION LEVEL 400um

PHYSICAL AND CHEMICAL PROPERTIES

(19 4 5) kifm”

IMPACT RESISTANCE (20D N
(notched) UNE/EN 150 180
FLEXURAL MODULUS {370 + 50) MPa UNE/EN 150 178
TENSILE MODULUS (340 £ 50) MPa UNE/EN IS0 527-1
{3.020.5) g/10 min
MELT FLOW RATE 1 2,160 kg) UNE/EN 150 1133
ABSOLUTE DENSITY (0.97 +0.03) gfem® UNEJEN 150 1183-1
BULK DENSITY (0,60 4 0,05) gfem’ Own Methad
LDPE CONTENT =80 % UNE/EN 150 11357-3
ASH CONTENT <17.5% UNE/EN 150 3451-1
MOISTURE CONTENT <0.3% Own Method
PRODUCT CODE 500002
PACKING Big bags 1200kg
TRANSPORT UNIT Big Bags 1200kg paltetized
HOMOGENEQUS BATCH 24Tn
LEGAL WARNING
© This grase does ol et B slindars for food Tha o saritary
apphcsnon and TRANS SARATES g & prmsticl,
ks, - s e Ry b Mo ume ol e
MmaleEn et wih ofter e
4/ dels Fogainers, 3/n, Poligono {serctor 13), 46190

Tel: 961 64 31 70

@ E SABATER

ASTRAL PRO

PRODUCT Recycled polyethylene and aluminum
REFERENCE UNE-EN 15344

SUGGESTED APLICATION Injection moulding
DORIGIN Pastconsumer domestic

RECYCLED CONTENT 100%

SHAPE Granules

COLOR Grey

FILTRATION LEVEL 400um

PHYSICAL AND CHEMICAL PROPERTIES

(224 5) kifm”

IMPACT RESISTANCE (20D N

(notched) UNE/EN 150 180
FLEXURAL MODULUS {390 + 50) MPa UNE/EN 150 178
TENSILE MODULUS (360 £ 50) MPa UNE/EN IS0 527-1

(3.5 £ 0.5) g/10 min
MELT FLOW RATE f 2,160 kg) UNE/EN 150 1133
ABSOLUTE DENSITY (.98 + 0.02) gfem’ UNEJEN 150 1183-1
BULK DENSITY (0,60 £0,05) gfem® Own Methad
LDPE CONTENT =80 % UNE/EN 150 11357-3
ASH CONTENT <17.5% UNE/EN 150 3451-1
MOISTURE CONTENT <0.3% Own Method
PRODUCT CODE 500003
PACKING Big bags 1200kg
TRANSPORT UNIT Big Bags 1200kg palketized
HOMOGENEQUS BATCH 24Tn
LEGAL WARNING
© This grase does ol et Ecropeen stindaris, o food corlest malees. Ths
apphcsnons and TRANS SARATER g & pmic],
- TRANE s e Ry o Mo ume ol e

e i conpenction wih piher malers.

4/ dels Fogainers, s/, Poligono 13, 46190
Tel: 56164 31 70
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3.11 Alier (rLDPE + rHDPE + rAlu)

SPAIN

Company profile

Alier is a brand with a hundred years of history. Incorporated in 1832, it ventured
into the world of paper manufacturing as early as 1886. As a result of its
knowledge in the recycled paper sector, customer commitment, and the high
quality of its products, it is now operating in more than 30 countries around the
world. Alier has established itself as one of the leading recyclers of beverage
cartons in Europe, becoming an integrated recycler capable of processing used
beverage carton materials to produce recycled paper and rPolyAl.

Location: Barcelona, Spain

Production capacity: 10.000 MT/yr

Examples of end-uses: Injection moulding, Profile extrusion.
Website: https://www.alier.com/

TDS: To be delivered on request.




312 Fulun (r(LDPE + rHDPE)

CHINA

Company profile

In 2018 Fulun set up its new recycling plant, which has integrated capacity for
fibre (70kt/y) and polyAl (40kt/y) recycling. The plant has a drum pulper for fibre
recycling and equipment for polymer and aluminium separation, upgraded from
batch to continuous process, by using formic acid or NaOH to reduce the
adhesion between the different layers. Fulun has also installed a plastic
granulator line and a water treatment plant. With that, Fulun has become the
only company with capability to treat wasted paper-based composite packaging
material in Hangzhou City. Today 180 people work at Fulun, including 26 R&D
colleagues. The company is certified with ISO9001 quality management system
and ISO14001 environmental management system.

Process: Wet washing line with chemical separation process, using formic acid, to separate
the aluminium from the LDPE, HDPE and PP.

Location: Hangzhou, China

Production capacity: 30.000 MT/yr

Examples of end-uses/ processing method: Injection moulding applications, e.g. Furniture,
pallets, Waste bins.

Website: https://www.tetrapak.com/insights/cases-articles/polyal-line-upgrade-fulun
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Primary information Unit of Value
Measurement
Material Name Commercial Name
Granule Diameter Mm 2~5
Filter size in production Micron 425
Source of feedstock Origin description LDPE
Impurities % 213
Inorganic content % 213
Smelllodour Score (0 - no 1
odour to 3 — strong
odour)
MFI11S01133 (190C; 2,16kg) g/10mins 36512
Impact strength kd/m2, Charpy
notched at 23 C
Tensile strength Mpa 10.36
Elongation at break % 1594
Flexular strength MPa
Flexular modulus MPa
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3.13 Gayatri Paper Mill (rLDPE + Alu)

SOUTH AFRICA

Company profile

Tetra Pak, together with Gayatri Paper Mill, invested in a dedicated polyAl
pelletising line at Gayatri Paper Mill. The line has been operational and producing
pellets since 2016. Ongoing trials have been conducted with local plastic injection
moulding companies to develop products made with polyAl content.

Some of the innovative and ground-breaking developments locally have been
blending polyAl with other polymers such as polypropylene (PP) and high density
polyethylene (HDP). This has opened new opportunities to make use of polyAl
content in existing product manufacturing such as retail displays and outdoor
furniture.

Further developments are underway to expand polyAl end-use through the
manufacturing of transportation pallets that can be returned and reused.
Another innovative product that has been developed and is being manufactured
locally is a point-of-sale display stand. This is used in retail stores for shelving
products for promotional purpose. A total of 17700 stands have already been
distributed through a retail chain called Dischem Pharmacies.

Process: Dry cleaning process and extrusion line

Location: Johannesburg, South Africa

Production capacity: 2.000 MT/yr

Examples of end-uses/ processing method: Outdoor furniture, Retail displays,
Transportation pallets.

Website: https://www.tetrapak.com/insights/cases-articles/polyal-end-market-expansion-
gayatri-paper

20/ PolyAl recyclers and materials

TECHNICAL DATA SHEET

Technical data for Tetrapak recycled LDPE pellets
Property Standard Unit Recycled LDPE pellets
Specific density at 23 °C 1ISO 1183 glom® 1.05
Melt flow index ISO 1133
MFR 190/2,16 1SO1872/1873 g/10 min 3.35
Tensile stress at yield 1ISO 527 MPa 11.5
Elongation at yield I1SO 527 % 37
Elongation at break I1SO 527 % 37
Impact strength unnotched at +23 °C 1ISO 179 kJ/m Not done
Impact strength unnotched at -30 °C 1ISO 179 kJ/m' Not done
Impact strength notched at +23 °C 1ISO 179 kJ/m Not done
Impact strength notched at 0 °C 1ISO 179 kJ/m? Not done
Impact strength notched at -30 °C 1ISO 179 kJ/m? Not done
Flexural strength (3,5% flexural stress) 1ISO 178 MPa
Modulus of elasticity 1ISO 527 MPa 230
Thermal stability OIT 2001/C EN 728 Not done
Metals present Al (11%)




4. Other polyAl recyclers
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Other polyAl recyclers

Recycler Country Grade(s) Approximate output capacity (MT/year)
Luhai China rLDPE, rHDPE & PP 2.500

Khatema Fibres India rLDPE, rHDPE & PP 900

Marcolite Mexico rLDPE, rHDPE & PP 1.800

Imerssa Mexico rLDPE, rHDPE & PP 1.050

Lientai Taiwan rLDPE, rHDPE & PP 3.900

KMK Paper Turkey rLDPE, rHDPE & PP 1.500

STP Saudi Arabia rLDPE, rHDPE & PP 1.500




5. Glossary of
abbreviations

MT Metric tons

LLDPE Linear Low Density Polyethylene
PolyAl Polymer and aluminium

PP Polypropylene

rHDPE Recycled high density polyethylene
rLDPE Recycled low density polyethylene
rPP Recycled polypropylene

rAlu Recycled aluminium
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