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The PolyCe Objectives

The scope of this presentation …
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What is the grade of plastics from fridges?
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What is the plastic grade ?

V.S.

mailto:jef.peeters@kuleuven.be


Dr. Ing. MSc. Jef Peeters

Jef.peeters@kuleuven.be

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

What is the grade ?
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Quality management for the plastic value chain …

Product Component/
large flakes

Small flakes Granulates Product

No quantitative testing/monitoring systems 

exists for colored WEEE plastic flakess … 
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Computer vision for plastic flakes analysis

Loading 
belt

Shredded 
material

Vibration 
plates

Collection 
box

Analysis 
belt

Computer Vision

Report

Sampling 
box

mailto:jef.peeters@kuleuven.be


Dr. Ing. MSc. Jef Peeters

Jef.peeters@kuleuven.be

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

Computer vision for plastic flakes analysis
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Complexity of the Quality of recycled plastics
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Post-Consumer High-tech Recycled 

Polymers for a Circular Economy
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Complexity of the Quality of recycled plastics
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TestingMetadata       +Quality Management      =

Post-Consumer High-tech Recycled 

Polymers for a Circular Economy
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Testing scheme 

for plastic flakes

Automated FTIR

Computer Vision

 Plastic Composition

 Size Distribution
 Colour
 Contaminations

XRF

 Metals
 Restricted substances

Post-Consumer High-tech Recycled 

Polymers for a Circular Economy
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Results of composition analysis
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Plastics 97.5 80.9 100.0

HIPS 47.4 41.1 1.1

PS 16.7 20.6 89.3

ABS 23.0 11.8

SAN 5.1

PP unfilled 2.5

PP CaCO3 2.5 1.5

PP talc

PE 1.3

PVC 0.1 3.0

PC 4.5

PC/ABS 3.8

Other Plastics 3.0

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 8.5 0.0
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Communication of the results of the testing

Automated FTIR

Computer Vision

 Plastic Composition

 Size Distribution
 Colour
 Contaminations

XRF
 Metals
 Restricted substances

Composition:
Plastics (99,3 %)
Metals (0 %)
Rubber (0 %)
Glass, Concrete, Ceramic (0 %)
Wood, Paper (0 %)
Foam (<0,1 %)
Other (0,7 %)

Plastic composition:

Metadata

Fines Content < 3mm: 0,3 wt%

Size distribution

Colour

HIPS
65%

PS
18%

PP CaCO3 
8%

PP talc
8%

Other 
Plastics

1%

XRF Analysis:
Br (ppm)
Cd (ppm)
Pb ( ppm)
Sb ( ppm)
Ba ( ppm)

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

Automated 

sample 

preparation
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To conclude 

 A method for the quality assessment of mixed 

plastic flakes is proposed between pre-

processors and recyclers, which is often 

subject to trade.

 The material composition and the size and 

colour distribution can be analysed.

 FMEA allows to determine quality risks for 

recycled plastics.

 The importance of source information to control 

restricted substances is highlighted.

 Automation is required to allow cost-efficient 

and systematic input testing. (from 322 to 45 € 

per tonne, which is considered an acceptable)
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Defining the plastic grade ?

Quality 

(Material)
Reliability

(Securities)

Availability

(Supplier)

Grading 

System

 Reduce mistrust between actors in 

the value chain

 Increase data transparency 

 Support trade and sales of PCR 

plastics

 Integration in an the Kunststofweb

online platform
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Integration of testing procedures in Phase-Gate approach as a quality 

management system for the plastics recycling value chain
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Beyond the PolyCe project ?

Ellen Macarthur Foundation

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 

quality flaws based on available 

information:

-Special engineered buffer material

-Upcycling strategies

-Virgin feedstock

-Chemical/dissolution based 

recycling
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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 


