RecyClass

RecyClass for PET




“Assesses, improves and endorses the recyclability
& recycled content in plastic packaging”

RECYCLASS

MAKING PLASTIC PACKAGING CIRCULAR
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Platform Structure

[ Steering Board ]

[ Advisory Board ]—

~

5 Technical Committees

[ HDPETC | PPTC |(POFimsTC]| |

PS TC ][ PET TC }

Recycling Claims Taskforce {

Decoration Taskforce \

Certification Bodies

Sorting Taskforce Accredited Laboratories

Supporters
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PET: a synergic value chain approach

N

//

AD‘

CYEPBP

Develops and maintains testing
protocols and manage applications to

assess P

ET bottles recyclability

Process steps
Pellets

Bottles

Grinding

Washing

Air elutriation

Flakes

Flake mixing (2, 5, 10, 25 and 50% test)

Extrusion to pellets

v
Route 1 Route 2 Route 3
Solid stating for Colour Solid stating for 0.80 IV Crystallization pellets
Pellet blending (50/50) Pellet blending (50/50)

Fibre spinning
Injection Molding Preforms  Film extrusion (gels/specks)

Testing Plaques on colour

Blow molding bottles

Testing bottles

“petcore

Europe

Develops and maintains testing
protocols and manage applications
to assess PET trays recyclability

GRINDING

RecyClass

RecyClass

Recyclability methodology
(based on EPBP&Petcore
guidelines) and certification for
recyclability and recycled content

RecyClass Q,A)

RecyClass

RECYCLABILITY RATE
CERTIFICATE
THIS CERTIFIES THAT
Brand and product name

Company name

has successfully been certified by RecyClass

aldty conditons may befound nthe Audt Report



RecyClass

1. Recyclability assessment
with RecyClass




How does RecyClass work?

RecyClass Tool

Recyclability Design for Recycling
Evaluation Guidelines
Protocols <S5z, TRANSPARENT CLEAR & LIGHT-BLUE PET BOTTLES
[ W - A +
= S
- q i "

Design for Reycling (DfR) Guidelines transposed in Recyclability Self-Assessment

Lab testing of innovative plastic

packaging vs control material the tool * RecyClass Team support
Comparison of properties * Assessing overall recyclability of a finished * Recyclability Certification
Technology/Product Approval package

RecyClass



Derer

RecyClass

RecyClass PET DfR guidelines

3 Design for Recycling guidelines:

- TRANSPARENT CLEAR & LIGHT-BLUE PET BOTTLES

- TRANSPARENT COLOURED PET BOTTLES

TRANSPARENT CLEAR & LIGHT-BLUE PET BOTTLES

YES - FULL COMPATIBILITY

ITIONAL - LIMITED COMPATIBILITY

NO - LOW COMPATIBILITY

Dersp
RecyClass

Full Alignment with EPBP on bottles

N

EP

TRANSPARENT COLOURED PET BOTTLES

YES - FULL COMPATIBILITY

No change in e recyciabilty assessment. A separate

CLASS RANKING®
AB B-C D-E-F M P
Materials that passed the testing protocols with no negative impact Materials that passed the testing protocls i certain conditions are met Materials that faled the tosting protocols
DESCRIPTION on on or Materist that pazzed the tosting protocols weh no nogative lmpact
(Test Protocol) ials that have not ), but are known to be materials that have not been tested (yet), but pose a low risk of interfering with materials that have not been tested (yet), but pose a high risk of interferin DEsCRIPTION on
PET recycling €T racyciing it Clest rotocsd materists that have not bosn tesied (yet. but are known to be accoptable In
PET racycing
BommLEn per PLA;PYG;PS; PETG. p— =
MATERIAL COMPOSITION Awhen PET content i > 55%; B when PET content s » 90% Cwhen PET contentis > 70% ehrsililnsioin e e MATERIAL ConpOSITION ‘Awhon PET contant i > 95%; B when PET contant 5> 50%
coLours Transparent cear; Transparent light bive covours Transparent sghe colours
sze <4 cm (compacted); 5 ltercontent sae
PRODUCT RESIDUES Emty indes)
et Aiftheindenx i <5%; Bif theindexis < 10% Ciftheindexis <15% i o
sy 5101 conting;Carbon plasma coating;
DORER s PGA mltilayer; PTH alloy Monolayer PA-MXDS blend; EVOH eamR PAIDOS mutiayer with <6t PAMXDS 30 ot ayers;
Fr UV stabliisers; cetaldehyde (AA) bockers; Bio-/axo- photodegradable additives; L
Optical brighteners; Oxygen scavengers Nanocomposites spomves
PE (with density <1 g/em’); Materal gem tals,.); N —
el PP (with density <1 glem’) detaching or welded dosures CLOSURESYSTEN et e ":m‘
UNeRS, 1 glem’) Silicone with density <0.95g/cm" Materils with density 1 g/cm’ (e.g. PYC, slicone, metals) oy oo
g toolan
i metalised, heavily inked); 8/
= Paret e st ot N g usas
“indication label size of bottles > 500 m: < 70% coverage. ek " x gorm oo “indication tabel sze of botties > S00 mé: < 70% coverage
indicatio lbel sizeofbottes = 500 mi: < 50% coverage. e incication tbel sz of ottes = 0t < S0% conrage
; PP, 0P glem), withs PP; 0PP; £75; ; LOPET;all ymer (e, too s gm®, with 3
with density <1 glem’ metalised, heavlyinked);
o) ndication sioov iz of botties > 00 e < 0% coveage.
“Indication sleeve size of bottles > 500 mi: < 70% coverage INTERIM: ), & P S
“lndiction sleeve size of bottles 5 500 mi: < 50% coverage guidelines by EPBP PET sleeves with washable inks e = aug o SO ol
3 PS; PET, gom’)
TAMPER EVIDENCE WRAP PE; PP; 0PP; EPS, Foamed PET (il with density <1 glem’) Ll
without Hot-melts; 3 reactiation
reactivation Pressure-sensitiv labels so'c
Inks that bleed; s o toxic (according to EUPIA guidelines)
s Non-tosic (sccording to EUPIA gidelines) ! Sl e =%
DRECT PRINTING Laser marked print Production o expiry date Any other directprinting =
B Materials with density >1 g/cm’ e.g. metsl, RFID tags); OTHER COMPONENTS et i s
OTHER COMPONENTS Noat/sink - ol with density <1 g/em’; Non detaching or welded components
Unpigmented PET Coloured PET RECYELED CONTENT
RECYCLED CONTENT No change in the recyclabity assessment. A separate y Custody his available with RecyClass

* Class ranking resulting from the RecyClass assessment. B class is reported two times because of the 90-95% amount of PET in the packaging or because of slight incompatibilties in the design.
** Polymer resin can be either fossil- or bic-based.

Last gt - Febrary

ranking rezuting fram e RecyCi

RecyClass

ymer resn can be ether fossi. or b

CONDITIONAL - LIMITED COMPATIBILITY

B-C

als that passad the testing protos
"

that have not been tezted (yet)
PE

Cwhon PET content ks> T0%
Transparent dark colours

Cifthoindexis <15%
EVOH mltilayer with <3 wits EVOH and no i layers;

UV stablisers; (A4) blockers;
‘Optical brightanars; Oxygen scavengers

Monolayer PAMXDS blend; PGA multilayer
Acataidehyde

‘Sticone with deasity <.35gjcm’

P%Q RecyClass

NO - LOW COMPATIBILITY
D-E-F
Mstoriis tht talled o tostng protocols
on

‘matorials that have not been testad (yot), but posa a high risk of Interforing
‘wath PET recycling

LI PYC; PS; PETG
D when PET contant s > S0%; £ when PET content 5> 30%
Fwhen PET content < 30%

Opague: Fluorescence; Netalic

<4 cm (compacted; > 5 Stor content

EVOH multitsyer with > 3wt EVOH o with te ayers.
PAMXDS multiayer with >6wt% PAMXDE

Matertals and blends with density >1 g’ (.5, ightyfiled PE, metal,.; Non-
etachingor welded closures
Matertls with density >3 g’ ., PUC, sicone, metals)

metalised, heaviy inked);
Lightly matatized abats; Papor labets without fbariosses g
etachingor welded abels:
g pET
bl with washable nks.
R ‘matalised, heavily inked);
e - e
guidelines by EPBP "
wem’); PET
Hotmetts;
Pressure-sonsitie abels we
ks that bleed;
Tauic o hazardous ks
Production o expiy date sy other dinect prining.
Materials with density >1 g/cm’ (¢.g. metal, RFID tags);
oo detaching or weldsd components

assessment 8 class iz reporied two fmes because of the S0-95% amount of PET in fhe packaging or because of sight ncompatiites in e design.

Lot aptte-Subesary 2021



RecyClass PET DfR guidelines

Full Alignment with Petcore on PET trays

Design for Recycling guidelines:

- TRANSPARENT CLEAR MONO PET THERMOFORMING w
g petcore

e

RecyClass

CLASS RANKING*

DESCRPTION
(Tet Protocel)

TRAY*

MATERIAL COMPOSITION

COLOURS

PRODUCT RESIDUES
(Easy to Emply index)

CLOSURE SYSTEM
(Liddirg fima)

ADHESIVES FOR LABELS

/ADHESIVES ON OTHER PARTS
THAN LIDDING FILM AND

RECYCLED CONTENT

* Class mnking resuiing from the RecyClass assessment 8 cias:

TRANSPARENT CLEAR MONO PET THERMOFORMING

CONDITIONAL - LIMITED COMPATIBILITY
B-C

YES - FULL COMPATIBILITY

A-B

PET racycing

Matarials that passed the testing protocols with no negative impact
o

materials that have not bean tested (yet), but are known %o be acceptabie in

B whn PET

Trassparent clear;
Trassparent kght bos

Al the index is < 5% B if the index is < 10%

€ whes PET contast is > 10%

s compacted < S cm
Cifthe index is < 15%

PET EPEP oven test vET ePep
Slicone surface coating (on coating arval; i B
Aetiblecking masterbatch (max 3%) P,
Unprinted PET;

e ity < 1 giem” and ey
without
petting destroyed §90°C;
S0x and AluOx plasma foe barsier
Labels i PE; PP; glem’
PET-polymer BPA-frew paper
“dlication Label 529 of trieys: < 3% coverage

e e ks
£0-50°C without

i
Non toxic folewing the EuPIA Guidelines
Laser marked Production er axpicy date
Insarts in HOPE | LDPE | PP like Soaker pads, bubble pads

< giea)

** Polymer resin can be eier fossi. or bio-based

5 /5 reported two fimes because of the 90-95%

urope

NO - LOW COMPATIBILITY

D-E-F

with PET recycling

Any PET based multilayer material inch ding PET/PE;
PLA; PUC; PS; PETG; C-PET; PET-GAG;

Expanded PET

O when PET contunt s > S%; E when PET content is> 30%:;
F whan PET content is < 30%

Opague; Other transparest colours;

Matallic; Opague

Mess compacted < than 2 cm

Materials Shat failed the testing protocols.
on

materials that have not boen tastod (yat). but pose a high risk of interfering

< 20%; E < the index is 29%; F il
EVOH; PA
any other Barrier; ay other axyges scirvweger
800/ Photodegradable sdditives;
pasites

Any other file

Plastic labels with density > 1 giem’
aper

Paper labels contaning BPA:

Non Roating paper abels

Al other adhesives

Ay other adhesive

Sekes that bleed;

Tosic or hazardous inks.

Any other drect printing

PUC | P EPS | PU | PR PCPNMA
Thermaset plastics/satals;
Paper & cardboand loosing Stres

No change in the recyclatiliy assessment. A separate Recycled Content Traceabiity Centficason’ based ca a Chain of Custody approach & availible wih RecyClass

amount of PET in the packaging or because of sight incampatibiities in the design

Lot upeata - Fabruary 21

Assessing Protocols

EPBP Oven Test

EPBP srk/ Mot best EPEP
phoe remevd best EPEP ovan

Pelcers Europe - Adheive
remeva on tray Protecdd

EPBP gl remeval lest

RecyClass



What is the RecyClass online-tool?
RECYCLABILITY CLASSES

= Ranks the recyclability of a plastic packaging

H H . M . A ‘I(’:hLeAfj(aAin does not pose any recyclability issues and the recy-
= Evaluates packaging recyclability given the existing Ri; b e e e
recycling streams.
CLASS B

( B) The packaging has some minor recyclability issues that slightly

affect the quality of the recycled plastic generated. However, ma-

| G ives precise ind ications On Critica I Recyclass jority of recycled plastics from this packaging can still potentially

feed a closed loop.

points to be improved. CLASS C

C The packaging presents some recyclability issues that affect the

Q ) quality of the recycled plastics or lead to material losses during

recycling. In the first case the recycled plastic could be used in a

RecyClass cascade open-loop scheme, whereas in the latter case the plastic
could potentially feed a closed loop scheme.

CLASSD

D) The packaging has significant design issues that highly affect its

Q recyclability or imply large material losses. In both cases the re-

Recyclass cycled plastic can only be fed into low-value applications (i.e. the
packaging will be downcycled).

E CLASSE

< > The packaging has major design issues that jeopardize its recycla-
bility or imply severe material losses. The packaging is not consid-

RecyclaSS ered recyclable and can only be used in incineration with energy
recovery.

CLASSF

g ) The package is not recyclable at all, either because of fundamen-

tal design issues or a lack of specific infrastructure for collection,
RecyClass A i ¢
sorting and recycling in EU28+2.

RecyClass



Recyclability Certification: for final package

Design for Recycling Assessment
e Qualitative Assessment: ranking from A to F
QAB e Valid for the EU market
e Based on the European plastic waste streams
ﬁ e Packaging design, sorting behaviour, end-markets included

Recyclability Rate Assessment

e Quantitative Assessment: % of recyclable content, in addition to class
ranking

e Country-specific
e Based on the local collection and availability of infrastructures
~* Packaging design, sorting behaviour, end-markets included

Detailed information available at:
https://recyclass.eu/recyclass/recyclability-product-certification/

RecyClass



https://recyclass.eu/recyclass/recyclability-product-certification/

Example: PET tray certification

COMPOSITION:

- PETTRAY 730%
- PAPER DISPLAY 250%
- PELIDDING FILM 20%

ADDITIONAL INFORMATION:

- CLEAR PET TRAY
- PELIDDING FILM
- ©.1% WATER SOLUBLE ADHESIVE

- NON WELDED/GLUED PAPER
DISPLAY

PLASTIC
PACKAGING

100%

IS THE PACKAGE

SUITABLE?
(SECTION 3.1.1)

v

-~

o

1S THERE A PRE RECYCLING
STREAM AVAILABLE?
(SECTION 3.1.2)

v
CALCULATE THE PERCENTAGE OF AVAILABLE

RECYCLABLE CONTENT (SECTION 3.1.2)
100X

v
= o
[ _ves )

v

EVALUATE THE SORTABILITY OF
THE PACKAGING (SECTION 3.1.3)
(100-%)* 0

v
DOES THE PACKAGE HAS ANY DESIGN

FOR RECYCLING INCOMPATIBILITIES
RESULTING IN LOSS OF MATERIAL?

v

EVALUATE THE INCOMPATIBILITIES WITH THE PRE
DESIGN FOR RECYCLING GUIDELINES RESULTING IN

LOSS OF MATERIAL DURING THE RECYCLING PROCESS

(SECTION 3.1.4)
[(100-x*R)-¥

v
[ _ves ]

v

INDEX EVALUATION (SECTION 3.1.5)
100-X*0)-Y-2

FINAL RECYCLABILITY RATE %

v
DOES THE PACKAGE HAS ANY DESIGN
FOR RECYCLING INCOMPATIBILITIES

RESULTING IN A REDUCTION OF
QUALITY OF THE FINAL MATERIALY

YES | PARTIALLY

v

EVALUATE THE INCOMPATIBILITIES WITH THE PRE
DESIGN FOR RECYCLING GUIDELINES RESULTING

NA OF THE QUALITY OF THE FINAL
MATERIAL (SECTION 3.1.6)
(100-X*N)-Y-Z-V

» B
Q} DISQUALIFICATION

o

SUITABILITY:

The paper display will be removed and completely separated
by the consumer to access the product.

The paper display will be then discarded in the paper bin and
the tray in the plastic bin.

Then, the tray is suitable for the analysis (made of more than
50% plastic; more than 50% of its surface is made of plastic
, etc.)

[>> X = 0; Interim result = (100 - X) = 100%

COLLECTION:
PRE recycling stream exists
[> Interim result = (100 - X) = 100%

SORTABILITY:

No carbon black surface, no Al layer > 5 microns, no full
sleeves, no dark color, no multilayers, no metal components,
label covering < 50% the bottle surface »

no need to sorting test

>n_,=1 Interimresult= (100 -X) *n__=100%

DFR COMPATIBILITY:

No disqualifying items

No inserts

The PE lidding film will float and will be discarded (i.e.
2/*73+2)=-2,7%

The water-soluble adhesive will allow the PE lidding film to
be completely detached from the tray (-0,1%)

[>Y¥=2,8 Interim result = [(100-X) *n_J-Y=97,2%

EASY TO EMPTY:
The tray will be completely emptied after use (Index=0)
[>Z =0 Interim result=[(100-X) “n_]-Y-Z=97,2%

REPLACE VIRGIN PLASTIC:

The PET tray is designed with all separable materials/
substances

No direct printing is applied on the tray

> Final result = [(100-X)*n__]-Y-Z-V=97,2(ClassA)

S-

RecyClass




Example: PET bottle certification

.
)

COMPOSITION:

« PETBOTTLE 88.0%
- PP CAP 9,0%
« PELABEL 3.0%

ADDITIONAL INFORMATION:
« PET BOTTLE WITHOUT BARRIER
LAYER

+ NO DIRECT PRINTING ON THE
BOTTLE

« 0,1% WATER-SOLUBLE ADHESIVE
(IN HOT ALKALINE WASH WATER)

+ 0,2% PRINTING ON THE LABEL

RecyClass

SUITABILITY:

It is made of more than 50% plastic

More than 50% of its surface is made of plastic
The bottle is not coupled with other materials
[ X =0; Interim result = (100 - X) = 100%

COLLECTION:
PRE recycling stream exists
[> Interim result = (100 - X) = 100%

SORTABILITY:

No carbon black surface, No Al layer > 5 microns, No full
sleeves, no dark color, no multilayers, no metal compo-
nents, label covering < 50% the bottle surface -> no need to
sorting test

B>n,,.=1 Interimresult= (100-X)*n__=100%

DFR COMPATIBILITY:

No disqualifying items

The PP cap will float and will be recycled as by-product

The PE label will float and will be recycled as by-product
The water-soluble adhesive will allow the PE label to detach
from the bottle (i.e. -0,1%)

> Y =0 Interim result =[(100-X) *n__]1-Y=99,9%

EASY TO EMPTY:
The bottle will be completely emptied after use (Index = 0)
> Z=0 Interim result = [(100-X) *n__]-Y-Z=99,9%

REPLACE VIRGIN PLASTIC:

The PET bottle is designed with all separable materials/sub-
stances

The PP cap will be recycled in a mix of polyolefin stream
(i.e. -9%0,25)

The label will be recycled in a mix of polyolefin stream (i.e.
-3*0,25)

Adhesive and inks never get recycled and are deducted by
the rate (i.e. 3-0,1-0,2)

> Final result = [(100-X)*n,  1-Y-Z-V=99,9 -
9%0,25 -3%0,25 = 96,9% (Class A)

&

RecyClass
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2. Recycled Content with
RecyClass




How to have reliable claims of recycled
plastics?

* Challenges and risks that RecyClass tackles:

* Free allocation of recycled content: Recycled content calculation must refer to

real percentages, not credit systems between products, production lines, plants,
etc.

» Self-declaration of origin of waste: Downstream users declaring origin of

material must not be permitted. Origin of the waste must be verified in case of
Certification.

RecyClass



Traceability of recycled plastics for reliable claims
The whole value chain matters!

Consumer

P . Mixing of recycled
Waste —» | kro.ducltl ts material and prOdUCts_ Labelling. printing.
axes, pewe e = manufacturing fillina of the broduct
additives, virgin, etc. g produc

in case of packaging

- 7 - J - J A 7
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£YEST N3 U0 paseq
uonesyiad Anjiqeadses)
Aujigeasel) uauo) <
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Chain of Custody Certification throughout the whole value chain

RecyClass



Traceability of recycled plastics for reliable claims

Introduction

* Robust and transparent claims of
recycled content are essential to ensure
credibility.

» Traceability is KEY to facilitate verified
and transparent claims.

» Certification is the right tool to

recognise use of recycled plastics.

Reassure consumers, provide trust to end-users (B2C)-
increasing public interest in recycled content.

Demonstrate compliance with legislation (B2B)-
increasing regulation; address use of claims by a third-party
verification.

Underpin quality - ensure certain Standard Operating
Procedures are implemented. Problem solving and
correction.

Show transparency - information about the waste origin
and source.

Support corporate sustainability claims about recycled
content.

RecyClass



Recycled Content Traceability Certification
Recycled Content Calculation - Controlled blending

Conversion
Batch-level blending

Transport, wholesale
Production and factory storage area

Certified o1 °
product and = ‘__—‘
documentstion —~ %

i

o]

'1.|'|

40 20

Non-certified x
product and
documentation

A

i

40 non-certified
and 20 certified
tonnes of product are
blended together

until the product
is blended, certifisd
and non-certified
product is kept separate
and tracked

Source: ISEAL Chain of Custody Models

C End-use claim

E..

Declared percentage
All goods from this batch
are sold labelled
‘Contains at least
33% certified product’

RecyClass

* Recycled content shall be expressed as

percentage of the total weight of a product
or component and must reflect the real
percentage of recycled content (pre-
consumer and post-consumer), following
ISO 22095.

The calculation of recycled content can be
assigned to a a given product or a group of
products within the same family (products
using the same recipe).

The calculation shall consider the plastic
weight of the product or component.



Recycled Content Traceability Certification
The Basics

* Certification focuses on the traceability evaluation of recycled material flows in a site producing

products with rContent.

* An independent Certification Body verifies the traceability of recycled content and the calculation
of pre-consumer and post-consumer share in products. This is usually part of a broarder value chain.

Certificate validity is 1 year.

* The Audit Scheme was developed according to a controlled blending model as described in 1SO
22095 Chain of Custody - General terminology and models and EN 15343:2007 Plastics recycling

traceability and assessment of Conformity and Recycled Content.

RecyClass



Recycled Content Traceability Certification

Audit Scheme

RecyClass’ =

RECYCLED PLASTICS TRACEABILITY
CERTIFICATION
AUDIT SCHEME

The Audit Scheme was published in July 2020.

Procedures & Quality Management Systems, as well as Auditors
Guidance were published in October 2020.

Documents were developed by experts on traceability, converters
and brand owners.

Trial audits were carried out with converters and brand owners
to test the configuration and fitness of the Certification
requirements.

15+ Certification Bodies around Europe are recognised to
perform the audit. Two trainings for auditors took place in
November and February 2021.

Documentation available at www.recyclass.eu

RecyClass


http://www.recyclass.eu/

Thank you
for your attention

info@recyclass.eu



http://www.recyclass.eu/

