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The importance of harmonised and
scientific-based information

= Harmonised Evaluation Protocols and Design
Guidelines are essential

v’ Strengthens and gives credibility to the message;

v" Provides for effective communication with
stakeholders;

v" Provides clear direction for design for recyclability
policies within brands.
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What does CIRCULARITY mean?

‘A circular economy is one that is restorative and regenerative by design and aims to keep products,
components and materials at their highest utility and value at all times’ (MacArthur, 2015)
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There are cases where
functionality requirements
make certain packaging hard to
be designed for closed-loop
recycling systems.

However, design choices
leading to the longer multiple-
step cascaded recycling must
be favoured.



What we need are datal

Recyclability Design for Recycling
Evaluation Guidelines
Protocols

PE TRANSPARENT FLEXIBLE FILMS for Household and Commercial Packaging
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Test on recﬁled product with
and withoufnnovation.

. @ .
Comparison of properties
Technology/Product Approval

» The overall recyclability of the finished
package can be assessed.
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* The DfR Guidelines are transposed to the tool.

RecyClass Tool
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RecyClass Testing Protocols
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» Recyclability Protocol for PE films

* Recyclability Protocol for HDPE containers

13Ime

» Recyclability Protocol for PP containers

* Recyclability Protocol for PP films

» Recyclability Protocol for PET bottles (EPBP)

» Recyclability Protocol for PET trays (Petcore Europe)

INIWNINIHIYE

Air separation HDPE flakes Extrusion Plastics granulates

 Sorting Protocol for plastic packaging (to be released in June)
* Washing Procedure for film labels and adhesives (to be released in May)
* Washing Procedure for paper labels and adhesives (to be released in May)

“Packaging solutions and/or innovations covered by the Protocols include: resins, barrier materials, mineral
fillers/additives, closure systems, liners, seals and valves, labels and sleeves, adhesives, and inks.”

All protocols are available publicly at

https://recyclass.eu/recyclability-evaluation-

Re Cy C I ass protocols/. Visit our website!



https://recyclass.eu/recyclability-evaluation-protocols/

Recyclability Protocol for PE films RecyClass
.

GRINDING

* Pre-treatment

Input: 10 kg innovation and 25 kg control
samples

WASHING
(only if labels, glues or inks are TEST & RECORD

oresent) * PROPERTIES

CONTROL FILM

FLOTATION TEST __, TEST&RECORD
PROPERTIES

GRINDING DRYING

» Extrusion & pellet characterization
Input: 3 blends of control and innovation flakes
(with 0%, 0.25% and 50% of innovation)

 Conversion (50% dilution with virgin)

Input: 3 blends of control and innovation pellets
owome P , onp
PELLETS BLENDS PREPARATION (Wlth 0%, 12.5% and 25% of |nnovat|0n)

B.0 B.25 B.50
50% virgin pellet 50% virgin pellet 50% virgin pellet
50% A.0 50% A.25 50% A.50

B.100 (optional)

50% virgin pellet
50% A.100

Recyclability Evaluation Protocols are conducted by accredited

1 laboratories. List available at https://recyclass.eu/accredited-
TEST & RECORD . o o
" PROPERTIES laboratories/ Visit our website!



https://recyclass.eu/accredited-laboratories/

Sorting is more than a NIR test!

BAG OPENER
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Example of sorting process
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WIND SIFTER
i Heavier
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QT Procedures

The “Quick Test Procedures” describes
the methodology that may be followed
by the Applicant at a laboratory scale in
order to determine if a specific
packaging ingredient (for example
adhesives, labels, inks, etc.) is
compatible with recycling.

QT procedures provide guidance on the
tests methodology that shall be
followed, including benchmark
recommendations to guide the
interpretation of the results.

QT procedures may be carried out by
the Certification Bodies to assess
packaging features during audits.

RecyClass

CONTAINERS SUPPLIED SEPARATELY FROM
LABEL AND ADHESIVE

STEP1 Label and adhesive application

STEPS Container flakes HARACTERISATION
evaluation )F THE FLAKES

Methodology diagram of the washing QT procedure for film labels applied on HDPE & PP containers




How to claim recyclability in 3 steps?

Design for Recycling RecyClass Recyclability Certification
Guidelines Tool
RecyClass C,A)
RecyClass PE TRANSPARENT FLEXIBLE FILMS for Household and Commercial Packaging Re cyCIass
- r . = RECYCLABILITY RATE
woma - = i : = "DE: e + CERTIFICATE
:..':;:m a1, w‘mm“" THIS CERTIFIES THAT
- " Brand and product name
:;;w,-ﬁ-\ , Company name

has successfully been certified by RecyClass:

N — Ces% A,

- - R o f
Fact-based guidelines (Recyclability * Recyclability Self-Assessment
Evaluation Protocols) * RecyClass Team support
Give an overview of compatible and S
non-compatible packaging features * Recyclability Assessment by

RecyC | dSS recognized Certification Bodies



PLASTIC
PACKAGING

100% |

15 THE PACKAGE
SUITABLE? [
[SECTION 3.1.1)

~

} DISQUALIFICATION

IS THERE A PRE RECYCLING
STREAM AVAILABLE?
[SECTION 3.1.2)

CALCULATE THE PERCENTAGE OF AVAILABLE
RECYCLABLE CONTENT (SECTION 3.1.2)
100-X

-~
-
15 THE PACKAGING SORTABLET @b DISQUALIFICATION

A

EVALUATE THE SORTABILITY OF
THE PACKAGIMNG [SECTION 3.1.3)
[100- X} * )

v

DOES THE PACKAGE HAS ANY DESIGH M
FOR RECYCLING INCOMPATIBILITIES
RESULTING IN LOSS OF MATERIAL?

o

EVALUATE THE INCOMPATIBILITIES WITH THE PRE @

DESIGH FOR RECYCLING GUIDELINES RESULTING IN

LOSS OF MATERIAL DURING THE RECYCLING PROCESS :
[SECTION 3.1.4)
[i100-X*m]-¥

IS THE PACKAGE EASY TO EMPTY? ‘

b

h

INDEX EVALUATION {SECTION 3.1.5)
[(100-X*n]-¥-Z

% DISQUALIFICATION
o IR

Y

b4
DOES THE PACKAGE HAS ANY DESIGH

------ FOR RECYCLING INCOMPATIBILITIES

RESULTING IN A REDUCTION OF

QUALITY OF THE FINAL MATERIAL?

YES | PARTIALLY
A4

EVALUATE THE INCOMPATIBILITIES WITH THE PRE
DESIGN FOR RECYCLING GUIDELINES RESULTING
IN A DOWNGRADE OF THE QUALITY OF THE FINAL
MATERIAL {SECTION 3.1.5)
[(100-X*n]-¥-Z-¥

Collection and local
infrastructure

Sortability
CLEAR PE POUCH

st

&
RecyClags
Recyclability (DfR)  DEGHPOSITION:
. PEPOUCH 92.8%
- PPCAP 8.0%

ADDITIONAL INFORMATION:
« MULTILAYER PE WITH 5% EVOH
BARRIER

« DIRECT PRINTING WITH CLEAR
COLOUR 4%

« < 50% PRINTING COVERING

= NO LABEL OR OTHER
ATTACHEMENTS

RecyClass

CLEAR PE POUCH

SUITABILITY:

It is made of more than 50% plastic

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

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

SORTABILITY:

Mo carbon black surface, Mo Al layer = 5 microns, PE
Multilayers, Clear colour

Sorting test with the Sorting Protocol to identify where the
pouch will end and the sorting efficiency

Assuming tests confirmed it is sorted in the PE flexible
stream withn,__ =70% >n_ =1

sort

== Interim result = (100 - X) *n__ = 100%

DFR COMPATIBILITY:

Mo disqualifying items

Mo elements separated by the process (the PP cap will float
as well as the PE flakes)

[=¥ =0 Interim result = [(100 -X) *n__1-Y=100%

EASY TO EMPTY:
The pouch will be almost completed emptied after use
(Index < 5)

[=Z=0Interim result=[{100-X) *n,_ ]1-Y-Z=100%

sork

REPLACE VIRGIN PLASTIC:

EVOH will affect the recyclate quality (if =5% -> -5% should
be applied)

Laminating adhesive is 3% (-3% to be applied, assuming

its chemical formulation doesn’t affect the recycled plastic
quality)

PP cap will affect the recycled plastics quality

(PO mix » -25%)

Direct printing will affect the recycled plastic quality as this
is a clear pouch (i.e. -15%)

[> V =48 Final result = [(100 - X) *n_,]- Y- Z -V =52% (Class C)

)
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RecyClass solutions:

Laboratory test

1A. Recyclability Evaluation Protocols
Laboratory assessment of the reprocessability of new
materials or material combinations.
Results can be submitted for RecyClass Technology Approval.

Validation of technology

1B. Technology Approval

Validation of a specific technology (e.g. functional barrier,
adhesive, etc.) with a determined recycling stream. The lab
results are assessed by the RecyClass Technical Committees.

Validation of features

1C. Product Approvals

Validates the compatibility of a final packaging (as
commercialized) with a determined recycling stream. Mainly
meant for packaging containing new featureswhich are not
yet covered by the guidelines.

Assessed by the Technical Committees.

1. NEW MATERIALS

A Technology Approval and a Product Approval will lead to
integration in the design for recycling guidelines (3A), the
RecyClass online tool (3B), and the Recyclability product
certification (3C).

Design help

Insights on how to improve the recyclability of a packaging.
Material combinations, components, etc.

Self assessment

Self assessment: quick scan to check the theoretical
recyclability of your packaging

External verification

Official external assessment of recyclability.
Based on RecyClass Design for Recycling Guidelines and
operational sorting tests.

It classifies the technical recyclability of a plastic packaging
on the EU market.

It classifies and rates the technical recyclability of a plastic
packagingin a specific country for which the assessmentis
conducted.

RecyClass

External verification

2A. Letter-of-Compliance

Official external assessment of recyclability of a semi-finished
packaging. Assessmentis based on RecyClass Design for
Recycling Guidelines and operational sorting tests.

It classifies the technical recyclability of a semi-finished plastic
packaging on the EU market.

Packaging companies typically like an assessment on a semi-
finished packaging and are looking for a Letter-of-Compliance.
Brand owners will turn the semi-finished packaging into a final
packaging (3) by adding product, print, labels, etc.

The resulting score for of the semi-finished packagingis
typically the maximum possible score of the final packaging.
The score provides a good indication of sorting behaviour and
reprocessability.

2. SEMI-FINISHED PACKAGING

Methodology

Methodology to evaluate and calculate the recycled content
used in plastics.

Verification by auditing

The Certification is granted based on the Audit Scheme
requirements (3A). The Certification is granted after the
auditor successfully carries out the on-site audit.

Visual Communication

Certified companies are allowed to use the RecyClass logos,
dependently of the certification(s) they achieved. The logo can
be used for marketing purposes and printed on the packaging.

Written Communication

RecyClass defined a list of endorsed claims that can use by the
certified companies to communicate externally in an
appropriate and transparent way about their certifications.

&

RecyClass

B

RecyClass

4o

RecyClass

5

RecyClass

E>

RecyClass

D

RecyClass




Thank you
for your attention

fabrizio.digregorio@plasticsrecyclers.eu
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RecyClass Unwrapped: Scientific testing with RecyClass - Protocols explained

Design protocol for sorting evaluation of household waste packaging

Date: 28/04/2021
NTCP: Freek van Rhijn, Project Manager

nTc.p nationaal testcentrum
circulaire plastics
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nTC.p nationaal testcentrum
circulaire plastics



Who?

The National Testcenter for Circular Plastics in Heerenveen was established in 2018 bridging the gap between
industry and academia. NTCP is a not-for-profit organization that facilitates and accelerates the development
of industrial sorting of different plastic streams from municipal (and in the future company) waste by
providing industry-scale testing facilities, such as test and R&D platforms for sorting, detection and washing,

and expertise, through innovation programs open to market.

Independent, open to all

NTCP is a not-for-profit
organization players in recycling chain

nTc.p nationaal testcentrum
circulaire plastics




Why?

The volume of plastic recycling should increase. Our objective is to work towards complete reuse of plastic
streams from household (and company) waste to be applied for the originally intended use (i.e. packaging to
packaging), decreasing downcycling of (potentially) valuable streams focusing on sorting and washing. We
will do this by means of testing and facilitating the development and innovation within the complete
valuechain. Sorting and washing are key conditions for the different recycling routes (mechanical and
chemical recycling)

Source: Ellen McArthur

foundation

dispose collect sort wash ‘
@.‘.\ ‘ Mechanical recycling

e B

nTc.p nationaal testcentrum
circulaire plastics

l\ Chemical recycling




What?

* Controlled sorting tests using real waste streams, preparation of sample streams for recycling tests
* Optimising the sorting processes of existing facilities or equipment

* Facilitate technology development

e Structured data collection, storage, analysis and reporting

e Joint research programmes and contract research

Assessment and validation of Accelerate technological Data-driven, results available in
newly designed products innovations knowledge database

nTc.p nationaal testcentrum
circulaire plastics




Why? standardized sorting protocols

“Alignment of package evaluation to a standard which deliver repetitive results!”

“Elimination of variability (or know where the differences are)”
“Strong basis to start improvement loop”

“Aligned to industry standard”

“Make sure to compare apples to apples!”

nTc.p nationaal testcentrum
circulaire plastics




HOW? standardized sorting protocols

Close collaboration Data driven Pragmatic

Controlled environment Package evaluation & feedback Industry standard

NTCP
RecyClass national test centre
circular plastics

ready
to recycle

circpack®

nTc.p nationaal testcentrum
circulaire plastics




SORTING LINE
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nTc.p nationaal testcentrum
circulaire plastics

) Pilot scale washing line will be realised
late 2020










Important elements of sorting protocol

1: Sample preparation (representative of being used, disposed and collected entering the recycling loop)
- Standardized protocol to determine product left over (RECYCLASS)
- Standard Contamination and Compression protocol (NTCP powered by KIDV)

2: Test protocol alignment
Use the standardized NTCP sorting process protocol

3: Protocol set up
Sorting evaluation over complete sorting process as individual sorting steps.

4: Industry standard

The material will be fed into the line and then looped imitating an industrial plant which runs on a throughput of
2Tkg/hr throughput. This is a calculated throughput based on the conveyor speeds and dimensions.

nTc.p nationaal testcentrum
circulaire plastics




Protocol set up: Sample selection based on CIRCPACK data D

nTCP

nationaal testcentrum
circulaire plastics

Output stream | Circpack code Package description Photo
Flexibless | ppacccses PR S TRV —_—
Mix 8
PP 2
PE 4
PET 8




Sample Preparation

Samples are prepared by the NTCP standard contamination and compression protocol.
Samples are contaminated by its own product and the use of a mix of other material (mainly
organics) retrieved from a waste handler. By mixing and duration a representative sample is
created compared with packages you can find at a waste handler after use and disposal
process. After contamination, the samples are compressed by a modified compressor
reflecting the reality after being compressed inside a waste truck.

nTc.p nationaal testcentrum
circulaire plastics




<40mm Residue

Lights (foil)

Ferro

(+) :Beverage carton like
material

(#): Non ferro material

2D Fraction

(4):PS,
PVC

(#): MIX

nTc.p nationaal testcentrum
circulaire plastics



- Njce__________

NTCP: Optical Sorter Package evaluation

count selected spectras

s & BIU.H &d-A EE=EESE v B+ % ‘B38| Bicelstilenv
embord 15 Lettertype & Uitijning 5 Getal = Stilen
16 . fe | -002764758
A 8 c D E F G H | ) k[
1 1028 1031 1034 1037 1040 1043 1046 1049 1052 10!

2 Rangel Spectral 0,013486 0,014784 0,015349 0,013265 0,009148 0,005806 0,002908 0,000246 -0,00446 -0,010:
3 Rangel Spectra2 0,030346 0,033906 0,026375 0,012775 0,000768 -0,00745 -0,01188 -0,01509 -0,01625 -0,016:
4 Rangel Spectra3 0009501 -0,00197 -0,01218 -0,01854 -0,01943 -0,01589 -0,00875 -0,00589 -0,00985 -0,014!

5 Rangel Spectrad 0017 : -0,02317_-0,0281
6 |Range1 Spectra5 -0,00 Grafiektitel -0,02141] -0,0271
7 Rangel Spectra6 0024 001522 0,003

8 Rangel Spectra7 0,038
9 Rangel Spectra8 0,013
10 Range1 Spectra9 0,01

-0,01807 -0,020:
-0,01523 -0,020(
0,016396 0,0096

11 Range1 Spectra 1C 0,01 -0,01525 -0,002!
12 Range1 Spectra 11 0,008 0,00352 -0,002i
13 Range1 Spectra 12 0,004 0,000989 -0,005'
14 Range1 Spectra 12 0,009 179 001673 -0,018
15 Range 1 Spectra 14 0,016 -0,01528 -0,007:
16 Range1 Spectra 15 0,022 0,010565 0,0022:
17 Range1 Spectra 1€ 0,012 -0,01808 -0,023(
18 Range1 Spectral7 0,004 -0,01552 -0,020¢
19 Range1 Spectra 1€ 0,001 -0,00961 -0,009:

20 Range1 Spectra 1S 0,035201 0,025193 0,009979 -0,00525 -0,01452 -0,01596 -0,01166 -0,00861 -0,00654 -0,006.
21 Range1 Spectra2C -0,00115 0,008541 0,014394 0,014342 0,009658 0,003816 -0,00508 -0,0158 -0,02409 -0,026

nTc.p nationaal testcentrum
circulaire plastics




Next steps:

* Define RECYCLASS acceptance criteria
* Advice to find a upper/lower limit on sorting outcome by setting testing to reflect
all different industrial sorting centres.
e Consumer disposal process should be part of sample preparation process( product
residue can have a huge influence on sorting process)
 NTCP Sorting trials will consist of:
 Consumer disposal process
 Compression and Contamination protocol
* Optical Sorter package evaluation
e Sorting trial

nTc.p nationaal testcentrum
circulaire plastics
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Who We Are

We are a global manufacturer of self adhesive labels and packaging solutions and are providing a substantial
amount of labels all over Europe via printing companies and label converters to customers in every major industry.

Material science is in our DNA - we do not just produce self adhesive labels - we also invest in research and design.

Corporate headquarters in Operations in more than

Glendale, California 50 countries

Number of employees worldwide Sales in 2019 FELULDS LS AR

More than 30,000  $7.1 billion a7




Our Businesses at a Glance | 2019 Sales

$4.7 bil. S1.7 bil.
Label and Graphic : Retail Branding and
Materials Information Solutions

e Label and Packaging
Materials

e Graphics Solutions

e Reflective Solutions

$674 mil.

Industrial and
Healthcare Materials

Performance Tapes
Adhesives
Fastener Solutions
Medical Solutions

Tickets, Tags, Labels, and
Embellishments for Retail
Apparel

e Radio-Frequency Identification
e Printer Solutions

Global Coverage

7 R&D Centers and
400+ Scientists

Netherlands

Switzerland

United States of America (2)
Brazil

China

India



Where is Avery Dennison active

IFEICA Nore ¢ CEFLEX AFINAT RecyClass RECOUP

Linking the Label Community

Industry Associations

%%ﬂ%&_%ﬁ%!-

Supplier paper/film Avery Dennison Converter End user Consumer
Supplies face stock and Brings together top coat, face, Printing and die cutting Applies the label to Enjoys a fit-for-purpose
backing liner adhesive and liner for the label the container readable label

construction

NGO Cooperation

L J

U
ELLEN MACARTHUR ‘?y
FOUNDATION 2

WWF

The role of protocols in product development - Avery Dennison, April 2021 4



New Product Development

Market requirement

Marketing/Product management

I
No available solution

Applies the label
to the container

|

Converter
Printing and die cutting
Certification
End user Development ISCC  RecyClass

B ersp m’p VA

FSC

Consumer
Enjoys a fit-for-purpose
readable label

Solution

Available




Use of Protocols

Protocols - Quick tests

o Guidelines need to be taken into account
® Protocols are important for R&D:
o Development and Validation of prototypes
o “Easy” and quick to perform - represent performance in
industrial process
o Use of standard laboratory equipment
o Relative small amount of prototype

Protocols/Methodology - Certification
e Used at pilot testing/independent certified institutes
e Require specialised equipment
o Reflect the industrial process and evaluated the output




Harmonisation

Guidelines

e Build Framework

o Customer education
o  Label design
o  Sorting
o  Ecodesign

Protocols/Methodology
e Used in product development
e Providing clarity to industry
o Easy Accessible

Harmonisation
e Providing clarity to customers
e Reducing time to market
e Reducing costs of certification




© 2020 Avery Dennison Corporation. All rights reserved. Avery Dennison and all other Avery Dennison brands, product names and codes are trademarks of Avery Dennison Corporation. All other brands or product names are trademarks
of their respective owners. Fortune 500® is a trademark of Time, Inc. Branding and other information on any samples depicted is fictitious. Any resemblance to actual names is purely coincidental.



RecyClass

RecyClass Unwrapped Questions & Answers session
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Use the Q&A box in the top-right
corner of your screen



RecyClass

RecyClass Unwrapped

Thank you for participating!

Next webinars:

26 May 2021: Plastic packaging decorations
23 June 2021: Recyclability of personal care packaging

We kindly ask you to fill in the webinar evaluation form.



https://forms.office.com/Pages/ResponsePage.aspx?id=9gGxK5XjDkK8egzqgyAZGQbuftWvGhNLghlIVI42h25UMjc5Q1pGMzVaRkxOTlNCSUVKOTZUUE9OTC4u&wdLOR=c5E19FDE8-7004-48E9-9362-C88BE6011A0E
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