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Mono-Material Solutions

PE sealant film laminated to PE print layer
PE Sealant Web:

] T T
OPET or OPP Printed OPET or OPP

m PE
m PE

Sealant PE

Ex. frozen food

PE sealant film laminated to PE print layer
Containing 30-40% recycled content

Adhesive




TAPPI

@ noee 2024 FlexPack PLACE Conference

PACKAGING
\ EXTRUSION April 14-17, 2024 - San Diego, CA * Wyndham San Diego Bayside
How to get High Barrier in Mono-Material Structures?
Food — Flexible Packaging % by Category 10000
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OWA B Padkagie From Figure 5 in: Murat Yanat, Karin Schroén, 2021. Preparation methods and
. Association applications of chitosan nanoparticles; with an outlook toward reinforcement of
biodegradable packaging, Reactive and Functional Polymers, 161.
https://www.sciencedirect.com/science/article/pii/S1381514821000419

https://www.flexpack.org/#

FPA State of the U.S. Flexible Packaging Industry Report, 2023
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Recyclable High Barrier Solutions

Sealant Film PE/EVOH (min. 5 layers)

- SFE PE/EVOH/Compatibilizer sealant film
! Tie-Layer |am|nated tO a PE prlnt |ayer
_ EVOH
Tie-Layer + compatibilizer
B Sealant PE for recycling —
PE o o o
o O QF 0
o O o o
OPP or OPET Prirted OPP or OPET Recyclage [elss mm

o
o o o
o 9 o5 o o

Adhesive

Example film 7 layers
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Recyclable High Barrier Solutions
Sealant Film PE/EVOH (min. 5 layers) —

W Axipalymer erNCee

m PE Bartnec of Paiyser rdatry /m.\\
- . Tie'Laver . ' '
f EVOH REVOLUTIONARY REL! REC L
Tie-Layer
M Sealant PE
Example film 7 layers
I — | s~y . . :
OPP or OPET Prirted OPP or OPET PE/ ‘GL’ sealant film laminated to a PE print layer
‘GL: A recyclable barrier resin developed in Montreal
Adhesive

2020: Nationwide winner food packaging plastics challenge
2 Environment and
I*I Climate Change Canada
Environnement et
Changement climatique Canada

APR Certified up to 30% GL in the PE %
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Recyclable High Barrier Solutions

Sealant Film PE/EVOH (min. 5 layers)
Collaboration with Henkel

m PE
I Tie-Layer
PE sealant film laminated to PE print layer

EVOH

Tie-Layer

W Sealant PE [ ] " ‘ ;
Rt 4= Barrier Coating

|
OPP or OPET Printed OPP or OPET

Adhesive
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Experimental Analysis

Barrier Coating A Barrier Coating B
PE Matte Substrate PE Glossy Substrate PE Matte Substrate PE Glossy Substrate

- 1s0mil | - 150 mil
]

Ib/ream

Ib/ream

-+ adhesive<«

- adhesive«

250 mil

. 2.50 mil |
PE sealant

PE sealant




TAPPI

2024 FlexPack PLACE Conference _ . .. =

PACKAGING
\ EXTRUSION April 14-17, 2024 - San Diego, CA * Wyndham San Diego Bayside

Oxygen Barrier Results: Matte Print Layer
1 1
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PE PE / Barrier  PE/Barrier PE Laminate Laminate with Laminate with
Coating A Coating B Barrier Barrier

Coating A Coating B

General Business
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Oxygen Barrier ResuItS' Glossy Print Layer
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Coating
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PE / Barrier  PE/Barrier PE Laminate Laminate with Laminate with
Coating A Coating B Barrier Barrier
Coating A Coating B

OTR (cm3/m?2.24h.bar)
(0% RH, 73°F)

General Business
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Optical Properties

Sample Transmittance Clarity Sample Transmittance Clarity
(Film Thickness 1.5 mil) (%) (%) (Film Thickness 1.5 mil) (%) (%)
PE (Matte Print Layer) 92.9 83.1 8.6 PE (Glossy Print Layer) 93.7 11.0 82.6
PE + Barrier Coating A 92.1 73.2 114 PE + Barrier Coating A 933 9.2 82.1
PE + Barrier Coating B 92.0 72.4 12.4

PE + Barrier Coating B 92.9 8.9 81.8

G | Ruici
Leneral business
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Bond Strength

2500

2179 5175 2241 2219

G| 2000
1.5 mil 1 Barrier
‘_Coating '
1500
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1000 912
| 500 I 439
0 l

Matte PE Matte with  Matte with  Glossy PE  Glossy with ~ Glossy with
Laminate Barrier Barrier Laminate Barrier Barrier
Coating A Coating B Coating A Coating B

Bond Strength (gf/inch)
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Gelbo Flex Testing

Barrier
Coating

OTR (cm3/m?2.24h.bar)

0.5
0.45
0.4
0.35

= 03
0.25
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(0% RH, 73

(20 cycles)

0.26

Matte with Barrier Coating A Glossy with Barrier Coating A

B Before Gelbo Flex @ After Gelboflex
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OTR Comparison on Current Recyclable
Barrier Solutions

2
1.8
1.6 1.5
Sample Thickness (mil) —
. © 1.4
EVOH + Compatibilizer " Frint Layer 1.25 4.75 a
PEX Barrier Sealant 3.50 g 1.2
- NEW
GL PEX Prln'E Layer 1.25 475 h: l\\ 1
PEX Barrier Sealant 3.50 E T
Henkel Coating PEX Matte Print Layer ~ 1.50 AGE 't 08 0.68
+ PEX Matte Substrate PEX Sealant 2.50 ] =2 06 0.57
Henkel Coating PEX Glossy Print Layer 1.50 4.00 E
+ PEX Glossy Substrate PEX Sealant 2.50 ' © 0.4
0.2 0.09
0 |
EVOH + Compatibilizer GL Henkel Coating + Henkel Coating +
PE Matte PE Glossy

General Business
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Incorporating PCR

alant film laminated to a PE print layer

Barrier
Coating

INNOVATIVE

& RECYCLABLE

PCR
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Conclusion

In the recent years, there has been an increasing emergence of new
technologies to achieve recyclable high barriers structures.

We recognize that every technology exhibits unique advantages and
disadvantages, tailored to specific applications and markets.

The barrier coating technology developed by Henkel allows structures to be
transformed from non-barrier to barrier.

The non-oriented PE print layers that were used in this study, provide very
promising barrier results that are comparable with MDO-PE print substrates.

General Business
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