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MOTIVATION

Circular Economy
Action Plan |

The European
Green Deal

Single-use Plastics Directive
2019

Non-recycled plastic
packaging contribution
2020

Packaging & Packaging

Waste Regulation
2025
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EU LEGISLATIVE LANDSCAPE

(
Food contact

materials

\\

(Upcoming new) regulation
on food contact materials
(FCM) EC 1935/2004 and
EC 10/2011

G EC 2022/1616 on recycled
plastics in FCM

Legislation for reusable
food packaging?
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FACTS & FIGURES

MULTI2RECYCLE

START 2022 COOCK
END 2025

Multi2Recycle

‘Design for recycling’ guidelines for
multilayer plastic food packaging

C
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FACTS & FIGURES

PARTICIPATING COMPANIES
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MULTI2RECYCLE

KEY QUESTION

recycled material
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Multilayer plastic Functional
flexible packaging properties
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RESEARCH PLAN

WORKFLOW
Generic case studies Impact of packaging Applicability of
- ~ composition on recycled
mechanical recyclability alternative on
e # Met-PP food products
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PART 1 - INDIVIDUAL PP FILMS

FILM STRUCTURE CATEGORIES

N LICE
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Barrier & sealing Mechanical Cast film

properties extrusion

\ /7 properties

How does performance of recycled material
change after multiple recycling cycles?
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1 - 5 recycling cycles
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PART 1 - INDIVIDUAL PP FILMS

MECHANICAL PROPERTIES

Property EVOH Clear Metalized White AlOx coated
Elastic Modulus 0 !
Tensile Strength 1
Strain at Break i

T

<«—

MFR

Bl > «— <«
— 5 o«
—

. . Vacuum
AcrylicCoating Deposited Aluminum
Transparent Polypropylene Core | White Opaque Multilayer Cavitated
P YProRy LT Polypropylene C Polypropylene C
Aciylic Coating ransparent Polypropylene Core olypropylene Core

—— Heat Sealable Layer —— Heat Sealable Layer
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EVOH-layer

Oxygen permeability coefficient f[cc.mm]/[mZ day]
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PP (lab)

0,04
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PP-tie-EVOH(5%)-tie-PP (commercial)
@ Orginal m 5x recycled

Oxygen permeability (ASTM F-1927)
23°C, 50%RH , 100% 02, outside => inside
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PART 1 - INDIVIDUAL PP FILMS

BARRIER & SEALING PERFORMANCE [ No sealing window ]

after recycling

Water vapour permeability coefficient [g.mm]/[m?2.day]
0,30

0,25 ’
0,20
0,15
0,10
0,05
0,00

PP (lab) PP-tie-EVOH(5%)-tie-PP (commercial)

B Orginal = 5x recycled

Water vapour permeability (ASTM F-1249)
38°C, 90/0%RH, outside => inside
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Oxygen permeability (ASTM F-1927)
23°C, 50%RH , 100% 02, outside => inside
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PART 1 - INDIVIDUAL PP FILMS

BARRIER & SEALING PERFORMANCE { No sealing window J
after recycling

) Coated & modified layer

Oxygen permeability coefficient [cc.mm]/[m?.day] Water vapour permeability coefficient [g.mm]/[m?2.day]

0,40 /

0,30 T e e
0,2
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———— [ | 0,00 -
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W Orginal ™ Recycled B Orginal = Recycled

Water vapour permeability (ASTM F-1249)
38°C, 90/0%RH, outside => inside




RESEARCH PLAN

WORKFLOW
Generic case studies Impact of packaging Applicability of
- ~ composition on recycled
mechanical recyclability alternative on
e # Met-PP food products
aox-pp & ., .
|rPART 1 ] Material
| 1 type of PP-foil | # characterisation
Polymeer L )I test Design
Sar At ) PP-EVOH-PP (BB |~ T T T T
Polymeer
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PART 2 - MIXED STREAM

APPLICATION SPECIFIC STRUCTURES WITH RECYCLED CONTENT

__________________________________________________________________________________________________________________________________________________________

. Mixed structural elements | INks |

. Reference film Recycledfim | | Reference fim Recycled film |

i rPP-40-Kuraray i i i
Mono-PP film i vPPh-Kuraray ; vPPh-CTB rPP-40-CTB Printed PP Film

rPP-90 - |

i @ o Transparent, mono-

Sealable PP film | vPPh vPPt rPP-90 vPPt I PP/EVOH/PP  SiOx/AlOX material,
i | 22 coted PP monolayer PP
| o (barrier included,
e 45 27,5 -~ exact composition
l < - =z - ! 15% unknown), which is
Printable/sealable PP fim i g vPPh 3 g rPP-90 Y i outside printed

: - . ¥ with nitrocellulose

1 ! Mono PP .

! : 50% inks

Printable/sealable/barrier <
PP film | vPPh VPPt rPP-90 ] .

Metallized PP
25%
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PART 2 - MIXED STREAM

PRODUCTION OF FILMS

Shredding . Mixing . Compounding . Mixing .
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PART 2 - MIXED STREAM

INCORPORATION OF RECYCLED LAYER IN MULTI-LAYER
STRUCTURES-MD

Mixed structural elements
TENSILE MODULUS TENSILE STRENGTH STRAIN AT BREAK

1000 —— 6 — — — — 700 —

a = T

50 _ 600
£ a0 i £ % oo
5 e 1 £ g
3 S 400
3 g’ 30 @
2 400 & 50 g 300
2 2 5 200
2 200 2 10 &n
& K 100

rPP-40-Kuraray
B %, B % Fae %, .
o 3 e %, % % Mono-PP film .
2 «s:% E m% N 4:% vPPh-Kuraray -
rPP-90

TENSILE MODULUS TENSILE STRENGTH STRAIN AT BREAK
200 O~ o~ Sealable PP film vPPh vPPt P VPPt
1000 50 600
800 ; wh 40 500
600 30 :33
5 400 20 £ 200
200 10 100 . -
%’IA& %%0 '%)3,0 '%C_'k K3 ’%}*

Strain at Break (%)

Tensile Modulus (MPa)
Tensile Strength (MPa)

')
W,
2 S % %, Y

“"A
5
Printable/secalable/barrier 1
TENSILE MODULUS TENSILE STRENGTH STRAIN AT BREAK PP film VvPPh VPPt (
1200 # e 700 ﬁ_?
1000 s \ 500
500
1 EVOH
600 200 '
g o § 200 Tie-layer
200 10 100
0 0 0
4’@,”% ’%%% '%.,,%0 %, " %,‘%0 %‘%.
2 6’\% N 62% N ﬁ%
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PART 2 - MIXED STREAM

BARRIER & SEALING PROPERTIES

27,5 45 27,5
% z
Printable/sealable film
< <
3 | rPP-90 | 3
=2
45 25525 45
vPPh vPPt
Sealable/barrier PP film \
%
rPP-90 3
CE [N FF 2o\ AGENTSCHAP
GO Jevke & e T mowmans QATALISTI [EAEES
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PART 2 - MIXED STREAM

OXYGEN PERMEABILITY COEFFICIENT [CC.MM]/[M2.DAY]

Printable/sealable film Sealable/barrier PP film
21,5 45 27,5 45 25525 45
g_ vPPh g g PP-90 | 3 vPPh vPPt rPP-90 %
\
90
80 0,12
/0 0,10
60
50 0,08
40 0,06
30 0,04
20
10 0,02
0 0,00
Only virgin With recycled Only virgin With recycled
content content

w0
g m|m m
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PART 2 - MIXED STREAM

WATER VAPOUR PERMEABILITY COEFFICIENT [G.MM]/[M2.DAY]

0,30
Printable/sealable film 0,25
215 45 27,5
$ < 0,20
3 wen | 3 | wpso | 3 '
0,15
B Printable/sealable film
m Sealable/barrier film
Sealable/barrier PP film 0,10
45 25525 45 0,05
vPPh VPPt Il;.-pp.go 55
\ 0,00
Only virgin With recycled
content
ECE (N <, E o W 0
OIS Jvke o g e T Mo GATALISTI
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PART 2 - MIXED STREAM

SEAL PERFORMANCE

Printable/sealable film

40 +15°C (range) T _ .
~
£ 30
ﬁ: , Sealable/barrier PP film
5
'E 2,0 = 45 25525 45 o
© vPPh VPPt PP-90 g
& 1,5 \
g 1,0
E ’
s 0,5 »-Commercial sealable/barrier film
= +Printable/sealable film (virgin)
0,0 o-Printable/sealable film (with recycled content)
105 125 145 * Sealable/barrier f?lm (virgin)
. -o-Sealable/barrier film (with recycled content)
Seal temperature (°C)

(S : rusours 7(\3 Moveeis €ATALISTI wlm@"www
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RESEARCH PLAN

WORKFLOW
Generic case studies Impact of packaging Applicability of
- ~ composition on recycled
mechanical recyclability alternative on
e # Met-PP food products
aox-pp & ., .
|rPART 1 ] Material
| 1 type of PP-foil | # characterisation
Polymeer L )I test Design
Sar At ) PP-EVOH-PP (BB |~ T T T T
Polymeer
__________ § o
IrPART 2 | IrPART 3 e
: | | uidelines
| Mixed stream of & | Shef iife test
T l PP-foil | IL |
MCTEENN w) opp/cPp | e =

\ % [ Main focus of today ]
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PART 3 - SHELF LIFE TEST

OVERVIEW

Reference film Recycled film

rPP-40-Kuraray
Mono-PP film vPPh-Kuraray

rPP-90

Sealable PP film

Headspace GC-MS

Printable/sealable PP film 3 | veeh | 3 Migration tests
l N 10 days @ 40°C
Simulants: A, B &D
45 55 5 45
Printable/sealable/barrier
PP film vPPh vPPt
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TOEE  Jovke RS O
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CONCLUSION

Part 1 - individual films
4 N\

« No major surprises, except for
discolouration AIOx - due to
primer

« Effect of recycling on
properties compared to virgin?

m@

__OTR___ WVTR

~ virgin PP

. /

Part 2 — mixed stream

-

\_

Incorporation of up to 40 w%
recycled content in new
structures.

Properties of new multilayer
structures?

~ reference
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CONCLUSION

PPWR - RECYCLED CONTENT MINIMUM TARGETS

2030 - > 30 %

2040 [ > 50 %

Contact sensitive plastic packaging (PET
as major component)

-

2030 - > 30 %

2040 [N 65

Single use plastic beverage bottles
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2030 . > 10 %

2040 [ > 25 %

Contact sensitive plastic packaging (all other
then PET)

d
FF& 200 [ > 35 %
ulfs 2000 N 5

Other plastic packaging

pmm Sufficient material | Food [ Economically
on market? contact? & viable?
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