CXOCEFLEX

A Quality Recycling Process
for household flexible plastic waste

Focus on end applications



QRP: Increasing quality with 4 extra steps CLCEFLEX

Each step isimplemented at min. one plantin EU but the 4 are not yet all implemented at the same plant
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Quality Recycling Process -310 Tier 1 CLCEFLEX
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QRP makes resulting rPE Film Natural fit CLOCEFLEX
for demanding film applications

= PE Film Natural rPE from C&| e===virgin PE  e=—rPE 310

Elastic Modulus

Benchmark (value 1) = commercial virgin PE
film grade

rPE Film Natural:
* Improves on current rPE 310 on key
properties, so that it can be used in more
demanding film applications Dart Drop (60 pm)

Strain at Break

-

* Approaches much better the properties of

Tensile Strength

Sources:

* Virgin and C&I: commercial TDS values

* rPE Film Natural: lab testing UGent (2021) on semi-industrial (10T, Q2 ’21)
* rPE310: CEFLEX test reports 2019




Good performance on shrink films CLOCEFLEX
30% rPE content as tested

Converters: Plastotechnica, RKW; 500kg rPE for each trial; Q3-4 2019

Source: CEFLEX test reports




Mono-material sealable pouches (ALOCEFLEX

rPE film natural - 30% rPE content

(RO

Source: CEFLEX test reports Converter Constantia; 200kg rPE Film Natural, Q2 2020 ‘



QRP expects rPE Flex to remain fit for robust film applications CALOCEFLEX
and provides an optional outlet for surplus tonnages to flexible
injection moulding

Existing rPO Flex e PE Flex emmmmyirgin PE - Flexible IM  ====rPO fiex

* Adequate for robust recycling (e.g. street
benches); saturated market

* Typically too rigid and brittle for flexible IM

Elastic Modulus

Impact Strength Strain at Break

New rPE Flex is more flexible and

tough, can go to flexible consumer

rPE Flex products, tubes, caps...

« Canbeblown tofilm (provenin lab and
industrial trial)

* Next: canit be used (blended up) for
robust film applications the same as
current-day rPE 3107

Tensile Strength

Sources:

»  Virgin PE: commercial TDS for flexible IM applications
rPE Flex: tested at UGent (2021) - on semi-industrial
(10T, Q2 ‘21) trial

rPO Flex: tested at UGent (2020) - commercially available
MPO grade based on flexibles




CLOCEFLEX

Converter test -
industrial scale, 100 kg
rPE Flex, Q2-3 2021

Garbage bags
100% rPE Flex
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Quality Recycling Process -310 Tier 2 approach CLOCEFLEX

NEW rPE Film
Natural

B % of a ‘ ., o[ 0"

- (I | L]

. Wet Hot Extrusion w/ Pellets Deodorisation
PE Film

washing washing extra filtration
Natural

15
H

Hi
H

NEW/Packaging Film

) applications
® 0

/‘:)

.O ‘oo 2

Additional
NIR-VIS
sorting

rPE Flex - Tier2

" ; = o —
ZallDr. e
Wet Pellets Other applications

Extrusion s
in injection
moulding

washing




Quality Recycling Process - PO Flex Tier 1 CALOCEFLEX
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QRP makes resulting rPP Film fit for CLOCEFLEX
demanding film applications

for boPP film

e PP FilmM e virgin PP

for cast film

e [PP FilM  emmmm virg in PP

Elastic Modulus

1.2 Elastic Modulus
1.4

Thermal Shrinkage Strain at Break

Tensile Strength Strain at Break

Taghleef Industries /
SIT trials

Bruckner trials

Tensite Strentgh

rPP Film opens new quality end markets
for recyclates from the PO Flex bale

Sources:
* Virgin: commercial TDS values
* rPP Film Ceflex Test Reports, 10T, Q3 2020




Mono-material PP standing pouch CLOCEFLEX
23% rPP content

O
CEFL gg‘

STRUCTURE

BOPP coex 20 um

mmmw

Ink
Adhesive
rPP white voided 40 um

Converter Taghleef Industries: BOPP with rPP
Converter SIT: pouch
800kg rPP, Q3-4 2019
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Wrap Around Labels - 32% rPP CLOCEFLEX

Converter Taghleef
Industries: BOPP
with rPP

800kg rPP, Q3-4 2019
Converter EMSUR:
labels

Q22021

Packaging

Europe
Webinar

Source: CEFLEX test reports



https://visit.circdata.com/sp20/Seminars/c5243976-42ee-487d-8aad-ad8201167314
https://visit.circdata.com/sp20/Seminars/c5243976-42ee-487d-8aad-ad8201167314

Pressure Sensitive Labels - 32% rPP CAOCEFLEX

istes

Converter Taghleef Industries: BOPP with rPP
800kg rPP, Q3-4 2019
Converters labels: Avery Dennison & CCL
Q22021

Source: CEFLEX test reports




End markets for rPO New under development... CLCEFLEX

Injection moulding applications

rPO New is remarkably more tough than existing ‘MPO’

—> exploring end markets in injection moulding trials in
2021, several proofs-of-concept

UGent trials

=== PO newW e===vigin HDPE e===baseline PO

Elastic Modulus

Impact Strength Strain at Break

Pezy/Omega Green trials

Sources:

*  Virgin HDPE: commercial TDS for rigid IM applications

*  rPO New: tested at UGent (2021) - 10T semi-industrial trials, Q2 ‘21
Tensile Strength * Baseline PO Flex: tested at UGent (2020) - commercially available MPO
grade based onrigids




Injection molding -rPE Flex and rPO New AOCEFLEX

Proven trials for Greenroof tile, cups,
finned tube, threaded connector

(validated in functional environment)

Upcoming trials to identified markets...

Containers, Boxes, Pallets Irigation Pipes Home and Gardening
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Quality Recycling Process - PO Flex Tier 2 approach ¢OCEFLEX
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With QRP: flexible plastics reach higher recycling CALOCEFLEX
rates and suit higher value applications

New cleaner, higher quality fractions

Greater than or equal to recycling rates today fit for purpose into higher value applications

New: rPE Flex

New: rPE film

Current PO New: rPP film rPO New
situation natural
Flex
rPE Film
natural
QRP
< < exports baseline
m Bales to high quality recycling Plastics to high quality recycling
Il Bales to robust recycling Plastics to robust recycling
[ Bales to export Residues to EfW
For Current Situation - Source: For QRP - Source:
CEFLEX stakeholders insight NTCP Semi-industrial sorting trials - 10T /specification; Q1-2 2021 (Meilo feedstock)

and country specific data CEFLEX Trials Reports Washing and Extrusion ( experimental and semi-industrial scale, 2019-2021)
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A CIRCULAR ECONOMY FOR FLEXIBLE PACKAGING

dana@ceflex.eu
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CLOCEFLEX




