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OJ' The PolyCe Objectives

Develop Circular Business \ 4 Improve after use system of WEEE PCR N\
Models plastics

* Redesign collection, recycling and recovery to obtain
high-quality PCR plastics
* Assess effective management and WEEE reverse

\ logistics

Build Strategic Network Collaboration "edes.-'g,,s”
and Dialogue o ‘%j’e
_§° o”% Define harmonized set of material
é;"“ fg, requirements along the plastics value chain
Policy Impact, Awareness and S circular economy solutions

Capacity Building

o o ". - C‘b
= Consumer campaigns v \ ’.ﬁg} "w%\

= Technical workshops and PolyCE Academy %ﬂ _ﬂ o . .
= Guidelines for PCR plastics industrialisation of the PCR rEstabhsh PCR plastics gradﬂ The scope of this presentation ...
@ | o plastics recycling chain ; system
(s
Strengthen the market for PCR ah, &
plastics J?'bao ooé"""
= |ntegrate PCR plastics grades into ’s eco"‘“ - -
online marketplace Develop eco-innovative
materials and sustainable
Demo & Pilot: additives

* Technical validation of PCR
plastics and demonstration
prototypes

+ Asses economic, environmental
and social impacts
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L(.)) What is the grade of plastics from fridges?

Polyi

BT

Prof. Jef Peeters ef.peeters@kuleuven.be KU Leuven



mailto:jef.peeters@kuleuven.be

710y
@ What is the plastic grade ?

Polyi -
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710y
@ What is the grade ?

Poly-

Fridges

P ]
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O Quality management for the plastic value chain ...

Polu
Dismantling
" Depollution
i
o
S
o
Broduct Washing &
roduc Shredding i Dryin
Collection Shredding wing
k=
£
O Stage 1: Stage Z: Stage 3: Stage 4: Stage 3¢ Stage &: Stage 7:
5 Collection Pre-Processing Metal Plastic Primary Secondary Product
;5." Sorting Sorting Compounding & Compounding Manufacturing
Product » Component/ _, Small flakes - > Granulates ——» Product
large flakes

No quantitative testing/monitoring systems
exists for colored WEEE plastic flakess ...
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@ Computer vision for plastic flakes analysis

Poly -
Computer Vision Sampling
. box
Analysis
belt
Vibration Collection
Loading olates box
belt
Shredded
material
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(!) Fridges . . . .
\) Computer vision for plastic flakes analysis

Poly
y
4
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[
O Complexity of the Quality of recycled plastics

Pl
Waste Stream/Product Recycling Process Final Quality
Composition _
» Separation
Separation Properties <+——— T . Purity
> Liberation
Product Design <
Ageing before . Ageing due to ‘ _
recycling Process Degradation
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[
O Complexity of the Quality of recycled plastics

Poiy
Waste Stream/Product Recycling Process Final Quality
Composition _
— Separation
Separation Properties <+«——— T > Purity
» Liberation

A

Product Design

Ageing before . Ageing due to

»

recycling Process

\ 4

Degradation

Quality Management Metadata + Testing
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@ Testing scheme
Polwtt for plastic flakes

Mixed Plastic Flakes

Reprasentative samples as delivered
from pre-processors or recyclers. 2
kg if shredded to sizes of max 2 cm
and 5 kg for up to max 10 cm pieces

+ 25kg

Representative sample taking

Metadata template

-Sample taking and thinning of
sample to the required sample

amount
Y

Information in form of an excel
sheet about source and conducted
freatment, to be filled out by pre-
processors or recyclers

Sieving

-Determination of fines content
by sieving <3x3mm and weighing

Y

Computer vision and manual

Representative sample taking analysis
-Thinning of sample for the required [~ | -Composition analysis
amount for the FTIR analysis (3008~ |1 7_4 544 -Determination of flake size and
1kg) ! =™ distribution

+ 300-500g -Determination of colour
Shredding
Size reduction to pieces ~5mm FTIR Analysis
-Determination of plastic types
* presant in the mix
L. -
Sieving Advanced analysis:
] ] -Copolymer composition
Separation of pieces < 3mm that 100 -Determination of degradation
are too small for the analysis -Determination of contaminants

Testing Results

Metadata
-Source

-Company
-Processing steps

L. Fines Content (%)

Composition:
-Metals (%)
-Glass (%)
-Foams (%)
“Wood (%)

" ®= _plastics (%)

Flake size (mm)
Flake colour composition (RAL)

Plastic composition:

-ABS (%)

-HIPS (%)

-PC/ABS (%)

-PP (%)

g PVC (%)

Advanced analysis:

-Copolymer composition ABS (%)
-Rubber content HIPS (%)
-Degradead plastics (%)

Prot. Jei Peeters
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U Results of composition analysis

Automated FTIR

Poly
(@)
c
[wt%6] g 85 o y
(@] (@] .*c:é o g
T Te I
Plastics 975 80.9 100.0 X
HIPS 47.4 41.1 1.1
PS 16.7 20.6 89.3
ABS 23.0 11.8
PP CaCO3 PC
SAN >4 3% A{'OA/\OSA SAN HIPS PP talc other
PP unfiled 2.5 PC 8%, plastic
1% PP \ .
PP CaC03 2.5 15 unfllled CaCO
PP talc 2%
PE 1.3 8%
’ ABS_
PVC 0.1 3.0 24%
PC 4.5 PS.
0,
PC/ABS 3.8 18%
Other Plastics 3.0 PS HIPS
17% 65%
Metals 0.4 9.7 0.0
Rubber 0.1 0.0 0.0
Glass 0.1 0.6 0.0
Wood, Paper 0.1 0.1 0.0
Foam 0.0 0.0 0.0
Other 0.0 0.1 0.0 _
Fines <3 mm 1.9 85 0.0 ef.peeters@kuleuven.be KU Leuven
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Communication of the results of the testing

Datasheet plastic flakes

Metadata
Company Information Com pos ition:

Company Pre-Processor 1 )
Date sample received 18/09/2019 Plastics (99,3 %)
Sample identification code 12345-678 Metals (0 %)

Full address of the plant Roadname, Country

E-mail address contact person contatc@preprocessor.1 Rubber (0 %)

Phone number contact person +1 2345678 Glass, Concrete, Ceramic (O %)

Source Information

Cooling and freezing equipment WOOd, Pa per (0 %)

:1’“"'“’“‘5"‘ Foam (<0,1 %)
£
0,
Processing Other (0,7 A))
Components manually removed pre-shredder  white fridges drawers mannualy
removed ta be shreddered separately
Hammer mill yes

Computer Vision B
=  Size Distribution i +
= Colour ™~
=  Contaminations 1% Bk

Plastic composition:
Size distribution

PP talc Other
8% Plastics
PP CaCO3 1%

8% ‘

PS
18%

5 Automated presem———
Smallestdimension of flake [mm]
S am p I e Fines Content < 3mm: 0,3 wt%
preparation Colowr . y
o | v & " 2 XRF Analysis:

EEIRAL 600 Green

Automated FTIR
= Plastic Composition

g
2
<
S
g
B s
H
S
2
3
£
B
3

B RAL 5x00x Blug 80% Br (pp m)

S Cd (ppm)
Pb (ppm)
Sb (ppm)
Ba ( ppm)

XRF

"=  Metals
m Restricted substances

m Total
ased on smallestflake dimension fmm]

Journal publication: F Wagner, JR Peeters, H Ramon, J De Keyzer, JR Duflou, W Dewulf, Quality assessment of mixed plastic flakes from
Waste Electrical and Electronic Equipment (WEEE) by spectroscopic techniques, Resources, Conservation and Recycling 158, 104801
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O To conclude

Poly'.
Influences on Quality Probability of  Probability of non-  Severity on Risk Priority
presence detection quality —> A method for the quality assessment of mixed
plastic flakes is proposed between pre-
- — processors and recyclers, which is often
é 8 o subject to trade.
. 0 = g
Grading scale 2 = % g 5
.1 s 34567 9E 2 2 g & = < % = The material composition and the size and
Z 2 S 5 TE |w E g colour distribution can be analysed.
5 .5 C e E g C Z % 3
S% Bz S5y 88 |5 o 2 —> FMEA allows to determine quality risks for
; - U 3 o= W | uality ri
»f CHYEEY 23 2 L 3 . quaity
_Impurities recycled plastics.
Metals (100100 (9 2 2 & 9. 900 180 180
Rubber 7 8 2I2 6 M © 9 720 144 144 — The importance of source information to control
Foam 77 M 7 S s 60 60 restricted substances is highlighted.
-Additives
Glassfibre | 2 9 6 8 g1 800 720 240 o _ .
Phosphor based FRs (10 3 7 8010 6 10 2 6 1 600 420 120 —> Automation is required to allow cost-efficient
-Contaminants and systematic input testing. (from 322 to 45 €
o . Brominated FRs [ 7 I ' NS 7 I 500 (200 per tonne, which is considered an acceptable)
-Irreversible chemical changes
Chain scission 8 8 _ 6. g2 720 720 432
06.10.2020 .
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[
O Defining the plastic grade ?

Reduce mistrust between actors In

the value chain

Quality Reliability
= Increase data transparency (Material) (Securities)
= Support trade and sales of PCR o lElng

System
plastics
= Integration in an the Kunststofweb
online platform Availability
(Supplier)
Prof. Jef Peeters KU Leuven
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U Integration of testing procedures in Phase-Gate approach as a quality
PoIsCE  management system for the plastics recycling value chain

Stable
demand
signal for

Targeted requirements for each phase in the value target grade
chain

\ £
<>

S

- Requirements pushed upstream

5
! Primary
processing compound

Ccompliance pushed downstream

secondary Manufacturer

compound

&>
$

e

Robust, auditable evidence that requirements have

been met across the value chain Compliant
response to
———— demand

signal

A higher value application for recycled plastics

@ Ref: ES EN 15343: Plastics recycling traceability and assessment of conformity and recycled content, EuCertPlast
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710y
@ Beyond the PolyCe project ?

Polyi

The production of high quality plastics with constant quality specification and volumes requires the
collaboration of the entire value chain

Systematic quality testing and
management in a Phase-Gate
approach

Compensation of losses and
guality flaws based on available
information:

-Special engineered buffer material
-Upcycling strategies R WARKY Souncen -

-Virgin feedstock gt N
-Chemical/dissolution based g DEcouPLE pLASTICS FRoM

recycling

Ellen Macarthur Foundation
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KU Leuven & plastic recycling  Testing
A &

Characterization

Faculty of Engineering Science & Technology, Department of Mechanical

KU LEUVEN

Engineering, De- and Remanufacturing Lab
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Questions?

Dr. Ing. MSc. Jef Peeters

Jef.peeters@kuleuven.be

Department of Mechanical Engineering
Faculty of Engineering Science & Technology
KU Leuven — University of Leuven
Celestijnenlaan 300 bus 2420

3001 Leuven-Heverlee

tel. + 32 16 32 25 69 - Mob. +32 474 78 13 48




