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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

5

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


Test Campaigns: Process

Ex: No information on Laminating Adhesives

RecyClass TC defines the 
scope of the test campaign

Laboratory results 
reviewed within 

RecyClass TC

DfR Guidelines updated 
with findings of the test 

campaign
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RECYCLASS LA WG

STRUCTURE OF THE LAMINATING ADHESIVE WORKING GROUP (LA WG):

❑ Working Group launched in 2021 with 4 laminating adhesives producers

❑ Now composed of 8 RecyClass members, producers of Laminating Adhesives

❑ Objectives:

❑ Assessed the impact of LA on flexible packaging

❑ Discriminate the impact of LA on recyclability based on their chemistries and wt% 

❑ Develop a quick test method to evaluate LA based on their impact on recyclate
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WHAT ARE LAMINATING ADHESIVES ? 

Polyurethanes

Other chemistries (Acrylics, epoxy, …)

Polyester, polyether, … Aliphatic, Aromatic, Hybrid

NCO/OH ratio

Other parameters:
• Solvent-based, solvent-free, …

• Free monomer content
• …
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RECYCLABILITY ASSESSMENT

Focus on the more sensitive parameters:
- Pressure
- Build up on filter
- TGA
- MFI
- Yellowing
- Gels & speck

Complexity of laminating adhesive
+

Complexity of RecyClass protocol
=

Difficult to perform full test on a significant number of 
laminating adhesive to deliver general guidelines
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STARTING POINT

Pre-screening
FIRST OBJECTIVE:

❑ Definition of a quick test procedure to characterize the impact of LA on recyclability of PE films

WORKPLAN:

❑ About 50 samples tested by members of the WG

❑ Thermogravimetric analyses (TGA) performed on PE//PE laminates

❑ TGA also performed on cured adhesives

CONCLUSION:

❑ Too simplistic approach to discriminate the LA depending on their chemistries

❑ Necessity to replicate recycling process to observe differences
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STEP 2 - REPROCESSING

Reprocessing

# Solvent Isocyanate type Polyol type
NCO/OH 

termination
NCO:OH ratio

Free-monomer 
content

0 LDPE 310E

1 SB ALIPHATIC Polyester OH 0.2 <0.5%

2 SB AROMATIC Polyester NCO 1.6 2-5%

3 SB AROMATIC Polyether NCO 1.3 2-5%

4 SF ALIPHATIC Polyester OH 0.55 <0.2%

5 SF HYBRID ALIPH/AROM Polyester/ether NCO 2 16%

6 SF AROMATIC Polyether NCO 2 35%

7 SF AROMATIC Polyether NCO 1.2 23-26%

8 SF AROMATIC Polyester NCO 1.35 21-23%

9 SF AROMATIC Polyester/ether NCO 1.3 23-26%

10 SF AROMATIC Polyester/ether NCO 1.5 32%

11 SF AROMATIC Polyether NCO 2 0.1%

12 WB Acrylic

For SB (Solvent Based): 2.5wt% of LA For SF (Solvent-Free): 1.8 wt% of LA
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STEP 2 - REPROCESSING

Reprocessing
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STEP 2 – CAST FILMS

Cast Films
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STEP 2 – BLOWN FILMS

Blown Films

# Solvent
Isocyanate 

type
Polyol type

NCO/OH 
termination

NCO:OH ratio
Free-monomer 

content
Yellowing Gels & Specks

0 LDPE 310E 0 26

1 SB ALIPHATIC Polyester OH 0.2 <0.5% 3.8 879

2 SB AROMATIC Polyester NCO 1.6 2-5% 6.9 4686

3 SB AROMATIC Polyether NCO 1.3 2-5% 5.5 4318

4 SF ALIPHATIC Polyester OH 0.55 <0.2% 5.0 5365

5 SF
HYBRID 

ALIPH/AROM
Polyester/ether NCO 2 16% 9.2 4230

6 SF AROMATIC Polyether NCO 2 35% 8.9 960

7 SF AROMATIC Polyether NCO 1.2 23-26% 9.5 450

8 SF AROMATIC Polyester NCO 1.35 21-23% 12.0 415

9 SF AROMATIC Polyester/ether NCO 1.3 23-26% 14.8 468

10 SF AROMATIC Polyester/ether NCO 1.5 32% 12.2 1243

11 SF AROMATIC Polyether NCO 2 0.1% 12.8 938

12 WB Acrylic 12.6 49
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RECYCLABILITY ASSESSMENT

Focus on the 4 more sensitive parameters :
- Pressure
- Build up on filter
- Yellowing
- Gels & speck
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STEP 3 - RESULTS
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STEP 3 – RESULTS - PROCESS

4
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STEP 3 – RESULTS - FILTERS

v
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STEP 3 – RESULTS - PELLETS
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STEP 3 – RESULTS - YELLOWING
Sam
ple #

Solvent/
Water 
based

Isocyanat
e type

Polyol 
type

NCO/OH 
terminatio

n

NCO:OH 
ratio

Free-
monomer 
content

Blend L* a* b* b* step 2

0 LDPE 310E A.0 65.34 -0.54 1.53 0

1 SB ALIPHATIC Polyester OH 0.2 <0.5% A.25 62.42 -0.71 4.03
3.5

A.50 64.22 -0.93 3.51

4 SF ALIPHATIC Polyester OH 0.55 <0.2% A.25 64.81 -0.61 2.48
2.3

A.50 64.31 -0.66 2.71

6 SF AROMATIC Polyether NCO 2 35% A.25 63.16 -0.70 5.02
8.4

A.50 63.34 -1.02 6.41

7 SF AROMATIC Polyether NCO 1.2 23-26% A.25 63.75 -0.79 4.56
9.1

A.50 63.42 -0.82 6.05

8 SF AROMATIC Polyester NCO 1.35 21-23% A.25 63.68 -0.80 6.33
12.0

A.50 63.60 -0.97 7.94

11 SF AROMATIC Polyether NCO 2 0.1% A.25 65.48 -0.97 6.07
12.4

A.50 63.88 -0.97 7.81
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STEP 3 – RESULTS – FILM PROD
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STEP 3 – RESULTS – FILM CHARAC
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STEP 3 – FILM CHARACTERIZATION
Sam
ple #

Solvent/
Water 
based

Isocyanat
e type

Polyol 
type

NCO/OH 
termination

NCO:OH 
ratio

Free-
monomer 

content
Blend Haze (%)

Gels & 
Specks

Gels & 
Specks  Step 

2

0 LDPE 310E A.0 25.2 6 26

1 SB ALIPHATIC Polyester OH 0.2 <0.5% A.25 26.9 5
879

A.50 26.5 6

4 SF ALIPHATIC Polyester OH 0.55 <0.2% A.25 31 853
5365

A.50 33 1144

6 SF AROMATIC Polyether NCO 2 35% A.25 28.5 15
960

A.50 28 23

7 SF AROMATIC Polyether NCO 1.2 23-26% A.25 27 15
450

A.50 26.6 18

8 SF AROMATIC Polyester NCO 1.35 21-23% A.25 20.8 12
415

A.50 19.9 5

11 SF AROMATIC Polyether NCO 2 0.1% A.25 24 13
938

A.50 22.6 8
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STEP 3 – RESULTS – SUMMARY
Sam
ple #

Solvent/
Water 
based

Isocyanat
e type

Polyol 
type

NCO/OH 
termination

NCO:OH 
ratio

Free-
monomer 

content
Blend b*

Gels & 
Specks

Extrusion 
Process

0 LDPE 310E A.0 1.53 6 OK

1 SB ALIPHATIC Polyester OH 0.2 <0.5% A.25 4.03 5
OK

A.50 3.51 6

4 SF ALIPHATIC Polyester OH 0.55 <0.2% A.25 2.48 853
High Pressure

A.50 2.71 1144

6 SF AROMATIC Polyether NCO 2 35% A.25 5.02 15
Few specs

A.50 6.41 23

7 SF AROMATIC Polyether NCO 1.2 23-26% A.25 4.56 15
OK

A.50 6.05 18

8 SF AROMATIC Polyester NCO 1.35 21-23% A.25 6.33 12
Residues

A.50 7.94 5

11 SF AROMATIC Polyether NCO 2 0.1% A.25 6.07 13
Few specs

A.50 7.81 8
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STEP 3 – CONCLUSION

Sample #
Solvent/

Water 
based

Isocyanate type Polyol type
NCO/OH 

termination

0 LDPE 310E

1 SB ALIPHATIC Polyester OH

4 SF ALIPHATIC Polyester OH

6 SF AROMATIC Polyether NCO

7 SF AROMATIC Polyether NCO

8 SF AROMATIC Polyester NCO

11 SF AROMATIC Polyether NCO

❑ Results aligned with the Step 2

❑ Sample #4 showing the worst results with very high gels & specks

❑ No difference between Solvent based and Solvent Free

❑ Aromatic PU show significantly higher yellowing

Based on the results 
→ Guidelines were updated with LA

DfR guidelines 
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GUIDELINE UPDATE PROPOSAL

Laminating adhesive specially developed for high thermal applications 
above boiling and/or for high chemical resistance (to be tested)
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GUIDELINE UPDATE PROPOSAL
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KEY TAKEAWAYS
✓ RecyClass is now delivering recommendations on Design for Recycling for 

laminating adhesives

✓ Cooperation and support of the main laminating adhesive suppliers made 

this work possible 

✓ Approved adhesives can be used for recyclable films

✓ Focus on the laminating adhesives, the RecyClass testing protocols are 

robust to prove laminating adhesive characteristics over recyclability

✓ Due to their complexity, some laminating adhesives still needs to be tested 

prior to be approved (e.g. barrier films)

✓ RecyClass is developing a simplified testing procedure for LA

✓ New recommendations for laminating adhesives used in PP films will be 

available by end 2023
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RecyClass Science behind Recyclability, 08 June 2023

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/

	Slide 1: RecyClass Science behind Recyclability
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31

