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 Harmonised Design for Recycling guidelines are 
essential to give one reference for the industry;

 It covers the need to STANDARDIZE definitions, 
testing protocols and methodologies to assess 
recyclability with a scientific approach;

 Having the circularity of plastics as target, it is 
necessary focus on high end applications as 
benchmark.

How to boost plastics circularity in Europe?

Organisation: Country: What? Used for:



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) 

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 is data!
Design for Recycling 

Guidelines
RecyClass Tool

• Test on recycled product with 
and without innovation.

• Comparison of properties
• Technology/Product Approval

• The DfR Guidelines are transposed to the tool.
• The overall recyclability of the finished 

package can be assessed.

• Recyclability Self-Assessment
• Recyclability Expert-checked
• Recyclability Certification

? ?

??
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• Recyclability Protocol for PE films
• Recyclability Protocol for HDPE containers

• Recyclability Protocol for PP containers
• Recyclability Protocol for PP films (to be released soon)
• Washing Protocol for label adhesives (under development)

• Protocol for paper labels (under development)

• Sorting Protocol (draft)

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

What do protocols do?

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


Recyclability Protocol for HDPE containers
• Pre-treatments
Input: 
10 kg innovation 
25 kg control

• Extrusion and pellet characterization
Input: 
3 flake blends of control and innovation 
flakes
(with 0, 25% and 50% of innovation)

• Converting (50% dilution with virgin)
Input: 
3 pellet blends of control and innovation 
pellets
(with 0, 12,5% and 25% of innovation)

1

2

3



RecyClass Protocol – Pre-treatment tests

Sinkable (PET)

1) Grinding

Innovative sample Control sample

Innovative 
sample

Control 
sample

2) Air elutriation 4) Floatation

3) Washing

Wash water Rinse water Innovative sample flakes after washing

Floatable (HDPE)



Extrusion test



Converting tests

Tensile properties



• Evaluation Protocols test with RecyClass
Accredited Laboratories

• Test on recycled product with and 
without innovation

• Comparison of properties

• Approvals given by the RecyClass TCs

Technology / Product Approvals



Thank you 
for your attention

fabrizio.digregorio@plasticsrecyclers.eu
www.recyclass.eu

mailto:fabrizio.digregorio@plasticsrecyclers.eu
http://www.recyclass.eu/
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An insight into the 
scientific functioning 
of the protocols and 
testing

Ing. Vanessa Gutiérrez Aragonés –
Mechanical Recycling Group
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Index
• AIMPLAS Overview

• Protocols scheme 

• Pre-treatment

• Blending

• Converting

• Remarks and conclusions
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Excellence in Plastics

MARCH 2019
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9.000 m2
Of cutting-edge facilities

5.000 m2 pilot plants

4.000 m2 Labs

17

Technology center with 
more than 30 years’ 
experience in the plastic 
sector.

Covering the whole value 
chain

PATERNA (Valencia)
SPAIN
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+2,400
customers

610
associated companies

EUR 9.9M
revenues

More than 160 highly qualified professionals 

AIMPLAS in Figures
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TECHNOLOGIES
Agriculture and Aquatic 

Environment
Construction and Renewable 

Energies
Descarbonization

Engineering
Sustainable and Future Mobility

Packaging
Mechanical Recycling
Chemical Recycling

Health
Chemical Technology

Management 
services

Business

People and 
training

LABORATORIES
Physical-Mechanical 

Laboratory
Identification
Food Contact
Tenders and 

standardization

R&D&I

Comprehensive management to provide global solutions

Projects

Operations

Multipurpose
group



20

An insight into the 
scientific functioning of 
the protocols and testing

Equipment and main work lines
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Review on Protocol Scheme

Technology Approval protocols consist in different  phases 
that simulates a recycling process:

- Pre-treatment:  grinding and washing tests

- Extrusion: pelletizing different blends

- Converting:
- Film extrusion

- Blow-film extrusion for LDPE films
- Cast film extrusion for PP films

- Blow-extrusion for rigid HDPE and PP
- Injection moulding for rigid HDPE and PP
- Sheet extrusion for rigid HDPE and PP



22

Pre-treatment
In the pre-treatment phase the evaluations corresponds 
to the following parameters:

Grinding process:
• Homogeneous size and easy-flow flakes 
• No stringing. 
• Adequate bulk density

Washing/flotation/drying (only for printed, labelled, 
or glued products)
• Water colour
• Floating/sinking particles
• Water intake



23

Pre-treatment

Main reason to evaluate pre-treatment behaviour is: Assure Innovation materials will behave as 
regular materials, in standard recycling streams.

Full separation by flotation 
in a PO stream

Right flowability and 
suitable size to fit the 

extruder entrance

Low water content after 
drying to avoid problems in 

extrusion, such as pellet 
foaming.
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Extrusion

• Extruder intake: no blockage of hopper 
• No die-build up
• Pellets aspect homogeneous, low yellowing compared to 

control
• Process stability: torque and pressure.
• Physical properties

The following aspects 
are monitored:

In the Extrusion Phase two Innovation material blends are prepared, filtered and pelletized, and compared to 
Control material, to guarantee processability, process stability and pellet quality. 
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Extrusion
Stable pressure and torque 
(30 minutes run-time)

Stable torque, rising pressure 
(60 minutes run-time)
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Extrusion

Low filter build-up High filter build-up
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Converting

The following aspects are monitored:

• Process stability: torque and pressure.
• Bubble/film/sheet stability
• Achieve aimed blow-up ratio/stretching and 

thickness without rupture
• General aspect (gels, specks, melt-fracture, 

etc)
• Mechanical performance

In the Converting Phase two Innovation pellet blends are 
prepared, processed and compared to Control, to verify 
effect on a final product, regarding processability, 
process stability and product performance.
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Converting
No specs or gels High amount of gels
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Remarks and conclusions

Main objective of RecyClass Technology Approval Protocol is: verify recyclability of novel and innovation 
materials (PP and PE bases) in a standard recycling stream.

Protocols verify the effect of these materials/structures in a controlled scenario, taking into account the most 
restrictive scenario: a post-industrial recycling process.

If in this type of recycling process, materials have low or no effect on standard PE or PP performance, 
they will also have low or no effect on a post-consumer recycling stream. 

If the later occurs, innovation materials can be considered as recyclable.
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www.aimplas.es
València Parc Tecnològic

Calle Gustave Eiffel, 4
46980 Paterna (Valencia)

ESPAÑA
info@aimplas

(+34) 96 136 60 40

Follow us

Thank you!



This presentation is intended for Recyclable Tube Technology sharing between Colgate-Palmolive and intended recipients, it is not to be further shared with third parties. 
If you become aware of third parties interested in this technology, please direct them to Tom Heaslip or Greg Corra at Colgate-Palmolive.  

Colgate Tube 
Recyclability Protocols & Technology Approval



This presentation is intended for Recyclable Tube Technology sharing between Colgate-Palmolive and intended recipients, it is not to be further shared with third parties. 
If you become aware of third parties interested in this technology, please direct them to Tom Heaslip or Greg Corra at Colgate-Palmolive.  

Colgate Internal Work
Tube Redesign 



This presentation is intended for Recyclable Tube Technology sharing between Colgate-Palmolive and intended recipients, it is not to be further shared with third parties. 
If you become aware of third parties interested in this technology, please direct them to Tom Heaslip or Greg Corra at Colgate-Palmolive.  

Recyclable Tubes: Begin with the End in Mind

Collection Sorting
(Materials Recovery Facility, MRF)

ReprocessingPack Design

Design Flow
Material Flow



This presentation is intended for Recyclable Tube Technology sharing between Colgate-Palmolive and intended recipients, it is not to be further shared with third parties. 
If you become aware of third parties interested in this technology, please direct them to Tom Heaslip or Greg Corra at Colgate-Palmolive.  

Requirements for Recycling

● Identify the recycling path - to HDPE bottle stream

● Can the tube be sorted and directed in the HDPE bottle stream (compatibility)

● Specify the range of the key parameters to meet recyclability requirements: melt index 
(0,2-0.9), density (+/- 0.01 from that of control bottle)

● Develop the right Laminate according to the technical requirements



This presentation is intended for Recyclable Tube Technology sharing between Colgate-Palmolive and intended recipients, it is not to be further shared with third parties. 
If you become aware of third parties interested in this technology, please direct them to Tom Heaslip or Greg Corra at Colgate-Palmolive.  

Recyclable Tube Initial Dev Milestones
Phase I: 2014
Orange peel surface, Wavy laminate

Phase II: 1H 2015
Flavor scalping, Surface finish
Shoulder resin inadequate

Phase III: 2H 2015
Web curling, Tube ovality 

Phase IV: 1H 2016
Flat, non-curling laminate was made 
Tube making at multiple CP facilities



This presentation is intended for Recyclable Tube Technology sharing between Colgate-Palmolive and intended recipients, it is not to be further shared with third parties. 
If you become aware of third parties interested in this technology, please direct them to Tom Heaslip or Greg Corra at Colgate-Palmolive.  

Recyclable Tube Development – Phase V

● Scaled up film making 

● Scaled up tube making

● Structure passed qualification protocols
○ Laminate Quality
○ Formed Tube Quality
○ Printing Quality
○ Tube Performance

These tubes are designated as Samson Tubes



This presentation is intended for Recyclable Tube Technology sharing between Colgate-Palmolive and intended recipients, it is not to be further shared with third parties. 
If you become aware of third parties interested in this technology, please direct them to Tom Heaslip or Greg Corra at Colgate-Palmolive.  

● Represents European Reprocessors and the whole value chain

● HDPE Technology Approval received January 2020
○ Tube was first HDPE item to be tested under PRE protocol
○ Minor difference testing from APR

Plastics Recyclers Europe (PRE) / RecyClass



This presentation is intended for Recyclable Tube Technology sharing between Colgate-Palmolive and intended recipients, it is not to be further shared with third parties. 
If you become aware of third parties interested in this technology, please direct them to Tom Heaslip or Greg Corra at Colgate-Palmolive.  



This presentation is intended for Recyclable Tube Technology sharing between Colgate-Palmolive and intended recipients, it is not to be further shared with third parties. 
If you become aware of third parties interested in this technology, please direct them to Tom Heaslip or Greg Corra at Colgate-Palmolive.  

RecyClass Methodology Diagram

Objective:

Compare Pellet properties vs Benchmark

Compare Bottle properties vs Benchmark



This presentation is intended for Recyclable Tube Technology sharing between Colgate-Palmolive and intended recipients, it is not to be further shared with third parties. 
If you become aware of third parties interested in this technology, please direct them to Tom Heaslip or Greg Corra at Colgate-Palmolive.  

Commercialization in EU



This presentation is intended for Recyclable Tube Technology sharing between Colgate-Palmolive and intended recipients, it is not to be further shared with third parties. 
If you become aware of third parties interested in this technology, please direct them to Tom Heaslip or Greg Corra at Colgate-Palmolive.  





Questions & Answers session

Use the Q&A box on the top-right 
corner of your screen 



Thank you for your participation!

Next webinars:
27 January 2021 28 April 2021
24 February 2021 26 May 2021
24 March 2021 23 June 2021

More information to follow
www.recyclass.eu
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