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Test campaigns: what, why & how?
What are RecyClass test campaigns?
• Tests of one or more packaging features according to RecyClass Sorting and/or Recyclability Evaluation Protocols.

Why does RecyClass perform test campaigns? 
• Understand the effect of different features on plastic packaging recyclability by generating fact-based data.
• Use this knowledge to update the Design for Recycling Guidelines.

How does RecyClass do the test campaigns?
• Support from Members and non-members for sample provisions.
• Support from RecyClass Recognized Testing Facilities to carry out the tests.

TEST CAMPAIGN

?
• Samples from members & 

non-members
• Recognized Testing Facilities

=

DESIGN FOR RECYCLING 
GUIDELINES

FACT-BASED INFORMATION

DESIGN FOR RECYCLING 
GUIDELINES

MISSING FEATURE

https://recyclass.eu/recyclability/design-for-recycling-guidelines/


Test Campaigns: Process

Ex: No information on PVOH

RecyClass TC defines the 
scope of the test campaign

Laboratory results 
reviewed within 

RecyClass TC

DfR Guidelines updated 
with findings of the test 

campaign



Test campaigns: Laboratory testing
RecyClass Recyclability Evaluation Protocols are used as a reference to perform the tests.

https://recyclass.eu/recyclability/test-methods/
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Barrier Technologies

Surface coating : Fluorinated layer deposit, SiOx coating, …

Internal layer: EVOH, PVOH, PA, metallisation, AlOx coating , …

Organic

Reference: https://www.ipackchem.com/in-mould-fluorination/

Inorganic

Fluorination
EVOH

PAs

PVOH

PVDC

Metallisation

AlOx coating

SiOx coating

Cellulose



Barrier Specifities

Barrier properties to:
• Oxygen
• Moisture
• Light
• Aroma
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Barrier
coating/treatment Main Advantages

EVOH Excellent moisture and gas barrier

Polyamides Aroma/O2-barrier with stiffness

PVOH Excellent oxygen barrier

PVDC Excellent moisture and gas barrier

Cellulose Biobased material with good oxygen barrier

Fluorination Resistance to chemicals

Metallisation Light barrier

AlOx Transparent, nm scale deposit

SiOx Transparent, nm scale depositPVOH



Barrier Recyclability & Challenges
Many parameters to consider when evaluating the 

recyclability of barrier materials:

Nature of the barrier material

Concentration of the barrier material

Presence of tie layers

Presence of compatibilizers

Presence of a primer

Presence of a topcoat

…
Recycling processes and properties of the recyclate
can be affected by the barrier system resulting in a low 

recyclability of the packaging.

Yellowing of the recyclate

Dark colouration of the recyclate

Non-molten materials

Filter saturation during pelletisation

Increase of volatiles

Mechanical properties of recyclate

High gels & specks level



RecyClass Test Campaigns

Plasma Fluorination & SiOx

EVOH Metallisation
MetallisationEVOH

PAs PVOH



Case study:
EVOH in rigid HDPE & PP 

packaging
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EVOH in Rigid Packaging
RecyClass Test Campaign on EVOH

Stream EVOH [wt %] Mol % EVOH Tie Layer [wt %] EVOH/Tie layer

HDPE 3 32 3 1

HDPE 6 32 3 2

PP 6 27 3 2

PP 6 32 3 2

RecyClass Recyclability Approvals on EVOH

EVOH [wt %] Tie layer [wt %] EVOH/Tie layer Level of 
compatibility

4.0 3.0 1.3 Full
3.9 3.9 1.0 Full
3.3 3.3 1.0 Full
3.0 3.0 1.0 Full
4.2 3.0 1.4 Full
3.9 3.0 1.3 Full
4.2 3.0 1.4 Full
4.3 3.3 1.3 Full
4.8 2.2 2.2 Full
4.4 3.2 1.4 Full
4.9 3.8 1.3 Full
5.8 4.4 1.3 Full
4.0 3.0 1.3 Full
4.0 3.0 1.3 Full
4.0 2.0 2.0 Full
3.0 1.4 2.1 Limited
3.0 1.5 2.0 Full
5.0 2.5 2.0 Full
3.0 5.0 0.6 Full



EVOH in Rigid Packaging – Case study
Case Study
Innovation: HDPE with 6 wt% EVOH and 3% PE grafted with MAH (Tie layers)
Control material: One-time processed Hostalen ACP 5831

Flakes of innovation material Blends for extrusion

Blend Control [%] Innovation [%]

A.0 100 0

A.25 75 25

A.50 50 50

Extrusion

Blends for bottle production

Blend Virgin [%] Control [%] Innovation [%]

B.0 50 50 0

B.25 50 37.5 12.5

B.50 50 25 25



Extrusion and pellets properties
Pellets properties

A.0 A.25 A.50

All properties within benchmark recommendations
1) Adapted from: Vuong, S., Léger, L., & Restagno, F. (2020). Controlling interfacial instabilities in PP/EVOH coextruded multilayer films through the surface density of interfacial copolymers. In Polymer Engineering &amp; Science (Vol. 60, Issue 7, pp. 1420–1429). Wiley. 
https://doi.org/10.1002/pen.25389

Chemical reaction between EVOH and PE 
grafted with MAH (1)



Bottle production and properties
Bottle’s properties Mechanical properties

B.0 B.25 B.50

All properties within benchmark recommendations



Overall results
Conclusions
EVOH up to 6 wt% in presence of 3 wt% PE grafted with MAH is fully compatible with natural and coloured HDPE recycling due to:

✓ Stable extrusion process
✓ No presence of filter saturation or build ups
✓ No visible yellowing of recyclates
✓ All pellets' properties are within the recommended benchmarks
✓ Stable bottle production process
✓ All bottle’s properties are within the recommended benchmarks
✓ All mechanical properties are within the recommended benchmarks

Other barrier combinations are welcomed to be tested:
❑ % of EVOH
❑ % and type of tie layers
❑ Compatibilizers
❑ Different ratio EVOH/Tie layers



Case study:
Metallisation in flexible 
HDPE & PP packaging
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RecyClass studied met-MDOPE and met-BOPP (tested by Aimplas) to provide new recommendations 

on PE Films and PP Films Design for Recycling Guidelines.

Metallisation study context

Innovation
Thickness 

[µm]
Optical
Density

Adhesive 
[g/m²]

Control material

met MDO-PE 20 2.4-2.7 - R-310E DOW

Laminate met
MDOPE

70 2.4-2.7 1.7 R-310E DOW

met-BOPP 18 2 - Mono BOPP film

Laminate met-
BOPP

35 2 2.2 Mono BOPP film

Samples evaluated



Recyclability Evaluation Protocol

Pellet properties
• Melt Flow Index
• Ash content
• Colouration

Film properties
• Tensile properties
• Dart impact
• Visual aspect

A.15
85% control
15% innovation

B.15
50% virgin pellet
50% A.15

Protocol slightly adapted to align RecyClass and COTREP evaluations



Extrusion & pelletisation
Met-MDOPE

Met-PE laminated

Met-MDOPE

Met-PE laminated

❑ Colouration of the pellets

❑ Pressure increase

❑ Build-ups & Saturation of the filters39
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Pellet properties
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❑ Variations of the MFI

❑ Strong increase of ash content

❑ Colouration of pellets

❑ No presence of Al found in pellets
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Film properties

0

2

4

6

8

10

12

B.0 B.15.1 B.50.1 B.15 B.50

T
en

si
le

 S
tr

en
g

th
 L

D
 (

M
P

a
)

0

2

4

6

8

10

12

14

16

B.0 B.15.1 B.50.1 B.15 B.50

T
en

si
le

 S
tr

en
g

th
 M

D
 (

M
P

a
)

0

10

20

30

40

50

60

70

80

90

B.0 B.15.1 B.50.1 B.15 B.50

D
a

rt
 Im

p
a

ct
 (

g
)

0

10

20

30

40

50

60

B.0 B.15.1 B.50.1 B.15 B.50

G
el

s 
&

 S
p

ec
ks

Met-MDOPE Met-PE laminated Met-MDOPE Met-PE laminated

Impact of MDO-PE ?



Overall results

• Similar results obtained for met-MDOPE and met-BOPP films and laminates
• Positive results obtained for:

o Pellet properties

o Film processability

o Film mechanical properties (except dart impact)

• Main deviations observed:

o Increase of pressure during extrusion

o Build-up on filters, up to saturation after 60-90 minutes

o Increase of film haze

o Small increase of gels & specks in the presence of laminating adhesive



KEY TAKEAWAYS
✓ RecyClass Recyclability Evaluation Protocols are 

developed by the plastic value chain to assess packaging 

technologies against recyclability in a reliable way

✓ Almost 200 tests contributed to develop fact-based, 

standardized design for recycling criteria

✓ Balancing packaging functionality & recyclability is 

key for the plastic packaging market

✓ Innovative barrier technologies are a must for the 

market & the industry can use RecyClass Protocols to 

evaluate such developments in a reliable manner
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Questions & Answers
Use the Q&A box in the top-right corner of your screen



Thank you for participating!
Sign up for the next session

5 July 2023

RecyClass.eu/events

https://recyclass.eu/events/
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