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SUKOANO
European RPET market overview
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Growth in Europe PET Lack of harmonisation in collection
Collection system produces varied rate across Europe

European collection volumes current PET Bottle collection rates 2019
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European RPET market overview
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Reclamation capacities to 2019
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Europe RPET end markets 2019
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Why PET thermoforms
recycling is a

Business
opportunity

©

It's more than regulations and policies

There is an increasing demand of PCR from
bottle industry after SUP implementation

Thermoforms, that have been one of

the major consumers of rPET bottle flakes,
are now looking for alternative sources

of PCR with the aim of a true close loop

Recycling thermoforms is the
final step in closing the already
successful PET recycling loop.

Source: PETCORE Working Group PET Trays thermoforming.
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Change in life style
requiring more Packaging

Consumers are
demanding a change

Major brands respond
with ‘sustainable
packaging pledges’

Higher PCR recyclate
content demand
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Landscape of PTTs recycling

Out of TMTons PET sheet consumed in Europe just 15% is collected
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PET products collected & sorted (1) PTTs collected in Europe (1) PTTs collected for recycling projection (2)
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Greater transparency of EPRs reporting is required in

order to further improve the level of data confidence

Sources: (1) EPR schemes reporting CITEO, COREPLA, RECOUP, FOSTPLUS and others. (2) PET Market in Europe. State of play. Eunomia. PETCORE Working Group PET Trays thermoforming.




Upcycling
tray to tray

Crystallizer

SU?NO

Driven by expertise
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Enabling tray to tray recycling

Upcycling mixed APET flakes
into thermally stable rCPET
food trays

Project description

Address existing challenge in recycling
colored PET flakes currently downgraded to
be used in straps, a high volume, low value
and relatively demanding technical condition

Objective

Enhance mixed APET flakes by turning
them into extrudable recycled crystalline
rCPET to manufacture a thermostable tray.



R-PET
Crystallizer

SUKANO® R-PET Nucleating
Combimasterbatch for RPET increases the
crystallization capacity of the RPET film and
ensures faster and uniform crystallization

Results in a higher processing window and
leads to a temperature resistance of up

to 200 ° C in end application. A temperature-
resistant color pigment improves aesthetics

Performance

Multiple additive package

LDR 2-7% according to
performance required

Benefits

Wide processing windows

Easier processing

Improves aesthetics

Food compliant
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rCPET trays stable sugo
at ZOOOC at Iea St Zomin Intentionally and controlled modification of mixed

APET flakes properties adding Sukano MB

PROCESS OVERVIEW: FROM Gl Elongation of molecular chain/
MULTICOLOR APET FLAKES TO CPET LU LA ke U HA (1) e
FOR OVEN-SAFE FOOD TRAYS L :
<> Melt viscosity improvement during
— = extrusion to allow further processing steps

Multicolored :0 ®
APE T bottle ® () ®
flakes ° °

Extension of processing window
allows increased processing speed

Black

sheet rCPET Overall more stable and superior sheet quality

Higher impact resistance of the sheet and trays

Opaque sheet

Extrusion technology (Gneuss)

Thermally stable colorants and additives
Oven tests
food tray

from rCPET

Accelerated crystallization rates

Controlled crystallization during thermoforming

@OE@EW® @

Thermoforming technology (lllig) Food Compllant




Before
oven testing
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Driven by expertise

After oven testing
at 200°C for 20min

AN




Color Correction

How to choose the most
suitable anti-yellow
masterbatch

@ Anti Color
yellowing &= correction
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Color correction
MB effect

RPET 2% 3%
@  rrROMYELLOW - TO NEUTRAL

4 5 6 7

RPET 1% 2% 3%

F Different results with same dosage
starting from different RPET




White PET
bottles recycling
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Driven by expertise

150 ktons
Opaque PET bottles
ca 3-5% of total EU
PET bottles



PET plastic
market data:

Global plastics consumption ca 360 mio tons

ca 62 mio tons
plastics demand in Europe 2018

G |Oba| aﬂd % Global PET packaging consumption 30 mio tons
Furopean volumes ;
ca 5.3mio tons
PET consumption in EU-18
,, 3.4 mio tons PET bottles and ca 1.0 mio tons
@ \ Trays and 0.9 mio tons imported
CAGR | -5.0% in the EU 2019
1 5 O tons +2.0/3.0% in PET EU 2018

1.4 mio tons PET bottles recycled (2018)

2.2 mio ton installed capacity in EU-18

Opaque
PET bottles
_Eo PET d d
CA 3-5% of total | is still :rhnea:arc‘i other resin types

EU PET bottles

Source: PRE report 2018/2019



Growth projections:

Europe PET
Collection

1500 Growth in
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Bottle to bottle opaque PET bottle recyclable suggno

Technically proven for the first time light barrier SU’(.ANO + £ Sidel
white opaque monolayer PET bottles recyclable -

g@z EPBP test protocol for recyclability applied -

to specific formulated mono layer white PET

Objective bottles using Sukano tailored made formulation
; | .

3= Non PET compatible material excluded
_ (e.g. other resins, chemical barriers)
Specific formula Recycling content of up to 100% back
addresses into food grade PET bottle application

main recyclers

concern Allows dedicated white

PET stream to be established

Upscale end of life
alternative is now reality




When design formulation
expertise successfully

meets top edge blowing
technology

Results

Stable melt viscosity,
pressure and process
were confirmed

High quality melt

A\ purity and consistency

Used in PET monolayer
bottles, and still be
processed at the same
machine throughput

(%) ) filterability indicated its

Stable color and highly
ER similar to the initial virgin
PET white bottles of the
melt — even at 100 % RPET.

® @ @ @

Using Sidel’s most
recent generation
of blow-moulders,
EvoBLOW™

SUK.ANO

IV reported stable at
0.65 throughout all
stages of recycled PET

SSP evidenced similar
rate as for the virgin PET,
lifting the IV to 0.7/0.8

No agglomerations
were found

The integrity of the
light barrier remained
for extreme conditions:
<0.1% light
transmission @ 550nm

No impact on
color, properties,
functionality or
production rates



, White PET
Upcycling bottles
tray to tray recycling

Crystallizer

Mono PET NIR detectable Making RPET
trays for cold black and recover original
applications colors properties

Impact IV Enhancers

modifier



Americas

SUKOANO
(USA) . .

Europe Asia Pacific

(HQ Switzerland) (Malaysia)

Driven
by expertise
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www.sukano.com

Sukano AG Sukano Sdn Bhd Sukano Polymers Corporation

Chaltenbodenstrasse 23 No.7 Jalan Hasil Kawasan Perindustr. JIn. Hasil 295 Parkway East
8834 Schindellegi Switzerland 81200 Johor Bahru, Malaysia Duncan SC 29334 USA

+4144 787 57 77 +60 7 238 60 99 +1 864 486 3681
emea@sukano.com apac@sukano.com americas@sukano.com

This information is based on Sukano'’s current state of knowledge and is intended to provide general notes on its products and their uses. Sukano seeks to present reliable information concerning the composition,
properties and use of its products, services and processes. However Sukano AG does not warrant for the accuracy and completeness of the information offered, nor for the fitness of any product, method, or
apparatus mentioned for any specific use. Characteristics mentioned in this documentation are in no way express warranties. Any user of Sukano’s product is responsible for determining its suitability for its
particular application. Any existing intellectual and/or industrial property rights must be observed. The responsibility regarding the observance of third-party rights in the course of a subsequent processing and
marketing of our products lies with the buyer. No assumption should be made that all safety or environmental protection measures are indicated, nor that other measures may not be required. Sukano does not
take any responsibility or liability for any information offered herein. SUKANO® is a registered trademark of Sukano Finance AG, Switzerland. The copyright of the present documentation remains with Sukano AG.



