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Global

Uncontrolled Recycling
Leakage imainly Mech. Recycling)

Energy
Recovery

Controlled
Landfill

From : Conversi,” Summary Global Plastics Flow 2018”. Feb 2020.



PLasTic WASTE IN EFTA+UK

Plastic post-consumer waste rates of recycling,
energy recovery and landfill per country in 2018
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Countries with
landfill restriction

implemented
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& Strategy GmbH
Plastics Europe- the facts 2020
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Plastic recyclates into new product

In 2019, close to ~4M
were used in Products in
Europe out of:

~50M put in market
~30M collected waste
~10M for recycling

SOURCE: Conversio Market
& Strategy GmbH

Plastics Europe- the facts 2020

PLASTIC RECYCLATES:
WHERE ARE THEY USED

In 2018, from the 5 million tonnes of plastic recyclates produced in Europe, 80% re-entered
the European economy in order to manufacture new products. The rest was exported outside
Europe to re-enter other regions of the world’s economies.

PACKAGING AGRICULTURE OTHERS
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PLASTICS DEMAND B
1|
BY SEGMENT 2019 PEMBC) and Conversy

Market & Strategy GmbH
Distribution of European (EUz8+NO/CH) plastics converters demand by
segment in zo19. Packaging and building & construction by far represent
the largest end-use markets. The third biggest end-use market is the
automotive industry.

— 39.6

PACKAGING
9
BUILDING & CONSTRUCTION N tonnes
o, Total European
9.6 % plastics converters
demand
_— 612 %
ELECTRICAL & ELECTRONIC
- 4.1%
HOUSEHOLD, LEISURE & SPORTS
- 3-4 :J/C

—— 16.7 %

Others include appliances, mechanical engineering,
OTHERS furniture, medical, atc_
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WEEE: Waste from electrical and elecronic C&DW: Construction and Demolition ELV: Waste from End of Life \Vehicles.
equipmenyt. waste.



PERFORMANCE

SAFETY

European Plastics Strategy 2018: Targets

Design for recycling: Limited/not Exist
Mix of polymer types (large number o
* Main technology deployed is so
» Optical sorting : under develop
» Separation by solvents: under ¢
Upgrading cost is an issue and de
Varying quality in ~ Varying quality ¢

Contamination with Hazz
About a 50% of the pc

oducts by 2025 I



H2020-NONTOX: Removing hazardous substa
increase recycling rates of WEEE, ELV and CD
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Figure 1: The NONTOX concept

‘"‘\I/ Horizon 2020 research and innovation

recycled plastics products based on
v 0 % sustainable concepts

agreement No.820895

Norner is leading the polymer

The project is coordi
countries complem
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strategy for Purification in NONTOX:

Materials and
products based en

% sustainable concepts

CreaSolv®
CreaSolv® —| Solvent treatment l.—
Table 1 Density sorting: Practical de
| Waste I--Dl Dissolution H Purification HPrecipitationH Drying I-"DI Product I plastics from WEEE. ELV and C&D
| | ’
| I + c + l NONTOX emphasis Targets for
mpurities, Contaminants — Major polymers in the stream N )
3 = (g/cnr’) EXTRUCLEAN CREASOLV Purification
o
o| |3 POLYOLEFINS - PP, PE and
8 8 <1.0 A versions with low levels of fillerand PP/PE, PE, PP
0] [0} reinforcing fibers
Q| |a
3| lo STYRENICS - ABS (low Br), PS
=3 = 101 B &HIPS (low Br), filed and ABS, HIPS/PS
EXTRUCLEAN reinforced polyolefins

ABS (high Br), PS &HIPS (high Br),

PC,PC/ABS, PA, soft PVC, PMMA.  ABS, HIPS,
Filled and reinforced polyolefins PC
and styrenics

Hard PVC and other high density
and highly filled polymers

1.1-1.25 c

>1.25 D

Decontaminated
waste azardous )

Extruder1 Extruder 2



Focus of plastics upgrade in NONTO

Departing from decontaminated / non-hazardous monomaterial streams
Material Development (TRL 4-6) towards sustainable concepts & performance:

UPGRADING OF PLASTICS
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Design from Recycling

Materials and
products based on

sustainable concepts

=)

Simultaneous Purification & Conversion (TRL3)
Circularity enabled by CREASOLV (PC, PC/ABS)
Design for Recycling (focus on density separation):

*  Focus to fit to Shredding /density sorting (polyolefins &

styrenics )
*  Monomaterials:

» Single, multilayer

+ Self reinforced composites
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Table 1 Density sorting: Practical
plastics from WEEE, ELV and C

— Density NONTOX emphasis . . Targets for
range Major polymers in the stream N .

— (g/em’) EXTRUCLEAN CREASOLV Purification

3|5

g Q POLYOLEFINS - PP, PE and

) 8 <1.0 A versions with low levels of fillerand PP/PE, PE, PP

3 7 reinforcing fibers

o

3 g- STYRENICS - ABS (low Br), PS

3 o 1.0-1.1 B &HIPS (low Br), filed and ABS, HIPS/PS
= reinforced polyolefins

ABS (high Br), PS &HIPS (high Br),

PC, PC/ABS, PA, soft PVC,PMMA.  ABS, HIPS,
Filled and reinforced polyolefins PC
and styrenics

1.1-1.25 c

Hard PVC and other high density
and highly filled polymers

>1.25 D




List of Demonstrators & Material Go

DM1

DM2

DM3

DM4

DM5

DM6

DM7

Responsible Processing Demo pilot Target
Compound Small Scale scale TRL
Formulation
NOR NOR NOR 6
VTT AIM NOR 6
(2K comp,
Adhesion)
VTT AIM NOR 6
NOR NOR - 4
AIMPLAS AIMPLAS - 4
(XT+3DP)
NOR NOR - 3
ALLTO/NOR AAL - 4

Follow http://nontox-project.eu/ for

Demonstrator

Vacuum Cleaner Base

Shaving Machine Cover

Refrigerator Liner

Rotomoulded Item
[e.g. fuel/septic tanks]

3D Printing
Item [Multipurpose]

Foamed products
[e.g. HP Insulation]

Multipurpose laminates
[e.g. Hockey protection
equipment ]

CE friendly materials
Monomaterial multicomponent
Multilayer Monomaterials ABCBA

High efficiency fillers
Simultaneous processing and purification
Circularity of PC/ABS

Food contact parts from recycling

Sustainable Material Concepts

nths !

Application

Target:
E&E Appliances

Also for:
Automotive

Target:
E&E Appliances

Also for:
Automotive

Target:
E&E Appliances

Applicable to:
B&l
Automotive

Applicable to:
Consumer goods

Applicable to:
B&l

Applicable to:
Consumer goods
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Role in Norner :

Role in NONTOX:

E-mail Address:
Phone:

Expertise:

Senior Researcher, PhD

WP Leader Upgrading of Plastics
carlos.barreto@norner.no

+47 9416 1831

Composite Materials, Compounding,
Circular Economy
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