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Personal introduction — Romain LUIJKX

2006 - graduated from Faculté Polytechnique de Mons (BE)

2006 to 2015 - various positions in Total R&D centre (BE)
- Product development HDPE, LLDPE
- New applications for PLA, PP
- Market development Flexible Packaging & Personal Care

2015 to 2019 - various positions with Braskem (DE, BR)
- Technical service PE for Europe
- Product development PE, including all I'm Green PE
- Technical service Recycling

Since 2019 - Technical service in Europe & internal specialist for Sibur

Areas of expertise relevant for this webinar:
Biopolymers, Synthetic Fibres, Mechanical Recycling of Polyolefins, Applications of Polyolefins
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Recycling of plastics

Landscape

Production keeps increasing

Source: PlasticsEurope, Plastics - the Facts 2013 (2013);
PlasticsEurope, Plastics - the Facts 2015 (2015).
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Recycling of plastics

8% CASCADED 4% PROCESS
RECYCLING* LOSSES

Landscape

14% COLLECTED
FOR RECYCLING

2% CLOSED-LOOP
RECYCLING'

78 MILLION
TONNES

(ANNUAL PRODUCTION)

A lot of plastic is “lost” in the environment

1 Closed-loop recycling: Recycling of plastics into the same or similar-quality applications
2 Cascaded recycling: Recycling of plastics into other, lower-value applications

Source: Project Mainstream analysis - for details pl refer to A dix A in World Economic Forum, Ellen

MacArthur Foundation and McKinsey & Company, The New Plastics Economy — Rethinking the future of plastics, (2016, e N

http://www.ellenmacarthurfoundation.org/publications). o a
- .
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Recycling of plastics

Landscape
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6% 20%
PLASTICS' SHARE
OF CARBON
BUDGET’
% 15%

More plastic than fish in the sea by 2050

1 Fish stocks are assumed to be constant (conservative
assumption)

2 Total oil consumption expected to grow slower (0.5% p.a.)
than plastics production (3.8% until 2030 then 3.5% to 2050)

3 Carbon from plastics includes energy used in production and
carbon rel d through incir and/or energy recovery
after-use. The latter is based on 14% incinerated and/or energy
recovery in 2014 and 20% in 2050. Carbon budget based on 2
degrees scenario

Source: PlasticsEurope; ICIS Supply and Demand; IEA, World
Energy Outlook (2015) (Global GDP projection 2013-2040 and
Central ‘New Policies’ scenario oil demand projection 2014~
2040, both assumed to continue to 2050); Ocean
Conservancy and McKinsey Center for Business and
Environment, Stemming the Tide: Land-based strategies for a
plastic-free ocean (2015); J. R. Jambeck et al., Plastic waste
inputs from land into the ocean (Science, 13 February 2015); J.
Hopewell et al., Plastics recycling: Chalfenges and
opportunities (Philosophical Transactions of the Royal Society
B. 2009): IEA, CO, emissions from fuel combustion (2014); IEA,
World Energy Outlook Special Report: Energy and Climate
Change (2015); Carbon Tracker Initiative, Unburnable Carbon
(2013).
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Recycling of plastics

UNITED STATES & EUROPE
L

Landscape

85%
10%
FMCG TOP 20 HQ'
95%
PLASTICS TOP 20 HG*
40% 45%

PLASTICS PRODUCTION®

Leaks are mostly in Asia, but
decision centers are in the West
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REST OF WORLD

5%

5%

15%

I Headquarters of the global top 20 FMCG (Fast Moving Consumer Goods) companies (measured by 2014 globat net
sales)

2 Headquarters of the top 20 plastics and resin manufacturers (measured by 2015 global capacity)

3 Production of plastics material volumes (excluding thermoplastics and polyurethanes)

4 Source of plas ked into the oceans (proportion of the total global leakage measured in million tonnes of plastic
marine debris leaked per year)

Source: PlasticsEurope, Plastics - the Facts 2015 (2015); Statista; ICIS Supply and Demand; J. R. Jambeck et al., Plastic
waste inputs from land into the ocean (Science, 13 February 2015).
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Recycling of plastics

Media coverage

A World Without Waste: The Coca-Cola Company announces

UN Declares War on Ocean Plastic 2 ambitious global sustainable packaging goal 10
Health of seabirds threatened as 90 per cent ComPOStabl.e and ec.lible paCkagingfu
swallow plastic 2 the companies waging war on plastic
PEOPLE POWER APPLIES PRESSURE IN Unilever commits to 100% recyclable plastic packaging by 2025
PLASTIC DEBATE .

From sea to plate- how plastic got into Carrefour is the first French retailer to
out fish commit to “100% recyclable, reusable or

- compostable packaging”

13
More plastic than fish in the sea by 2050,
says Ellen MacArthur 5 Amazon Device Support » Amazon Device Terms, Warranties, and Notices
Recycling Your Amazon Device
EU declares war on plastic waste 6 The world is scrambling now
) e ] ) that China is refusing to be a . -
i o e A pckogingseveable ot tocyelable by s trash dumping ground 7 Nest|é aiming at 100% Eﬁsr-tl;? Increase Diaper Recycling
15
S P recyclable or reusable
EU moves to ban single-use plastics packaging by 2025 16
The importance of the Circular Economy - why we should PepsiCo targets 50 percent rPET in plastic bottles
all be interested 9 across EU by 2030 o

1. InterPress Service, 2017; 2. Imperial College London, 2015; 3.Delano Website, 2018 4. The Guardian,2017; 5.The Guardian, 2016; 6.The Guardian, 2018; 7.CNBC Website, 2018; 8. Reuters, 2018; 9. Cambridge Network, 2018;
10.Coca-Cola Website, 2018; 11. The Guardian, 2016; 12. Unilever Website, 2017; 13. Carrefour Website, 2018; 14.Amazon Website, 2018; 15. Nonwovens Industry Website, 2017; 16. Nestle Press Release, 2018; 17. Alfa Editores
Website, 2018.
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Recycling of plastics in Europe

Legal framework - EU 2019/904 “Single-Use Plastics Directive”
Ban of oxo-biodegradable plastics and expanded PS by 2021

Ban of specific items: disposable kitchenware, cotton bud sticks, straws & stirrers, sticks for
balloons by 2021

Caps and lids attached to the container by 2024

Measure to reduce consumption (tax) of beverage cups, takeaway and fast-food packaging
by 2026

Plastics recycling target: 25% by 2025, 50% by 2030
Single-use bottle collection rate target: 77% by 2025, 90% by 2029
Minimum rPET content in PET bottles: 25% by 2025, 30% by 2030

For food approval, so far no exception for recycled products
- USA: letter of non-objection from FDA

- Europe: positive opinion from EFS

As for virgin polymers
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Recycling of plastics in Europe

Market situation
More than 1,000

recycling companies
in Europe
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Einland Number of Recycling companies by country

6
Denmark 1%

Ireland Luxembourg
5
9 ) N 2
1% 1% orway o,
3 Germany
Greece 0% 214

12 22%
1%
Switzerland

13 Hungary
0,
1% 14

1%

Sweden
14 .
1% Austria
17 : :
20 Unltedlelggdom
Slovak Republic 12%
17
2%
Belgium

23 Portugal

28
0,
2% 3%

Czech Republic Netherlands
29 30
3% 3% Source: AMI recycling database 2015
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Recycling of plastics in Europe

Market situation
Most recycling

companies are
(very) small
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250 T
200
150
100

50

Number of recycling companies
and estimated total volume in tons, per company

3 660 000
m I 1 102 500
404 000
m O 320 oo
Q

225 1275 7200 22 500 47 250 I

— | |
Less than 50 Between 51 - Between 101 Between 251 Between 501 Between Between Between More than  No Polymer

tonnes 100 tonnes - 250 tonnes - 500 tonnes - 1000 1001 - 3000 3001 - 5000 5001 - 10000 10000  consumption
tonnes tonnes tonnes tonnes tonnes available

Source: AMI recycling database 2015

SIBUR .
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State regulation of Russia: significant changes in the field of waste management

Extended producers responsibility reform (EPR):
* Ensuring the collection of 100% packaging

* Focus on waste collection and treatment

* Recycling targets

Preside_ntial Decree: by 2030
« Sorting 100% of MSW

by 2022

* Reduce the amount of landfilled waste by 2 times

Use of recyclable materials:
* Recycled content targets for packaging by 2022
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WHAT IS SIBUR’S PERSPECTIVE ON CIRCULAR ECONOMY?

— P soomcs > cams > worane

Oil & Gas companies Petrochemicals
co,

Olefins &

LPG and naphtha

o ~ ® Products containing | Q
% %. :Seoondaryfeedstock.._i secondary feedstock | %

......................

b ' ] ~
oil producers  gas producers - I EEE——. ﬁ B
v v P Plastics, ) i
APG NGLs b Elastomers & Intermedia @{1\
ki H L =
: | ] i ‘ | i Bio-feedstock Products from bio-feedstock
gas NGLs gas LG R CCE A |
processing fractionation b Lo
Midstream Lo ﬁ m @%
- LPG and naphtha 6 T
. Natural gas g Eil :

Sustainable development

- . Green logistics chain Sourcing of
. - Reduction of greenhouse gas emissions, RES, CO, capture . ’

requirements for suppliers, - I o H . sustainable development secondary
carbon footprint reduction energy efficiency and advanced environmental technologies requirements for customers feedstock
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Sustainability is a global trend

& il

Sustanability targets of the UN -~ Transfer of assets from “polluting” companies to
\
L 4 L N ecologically friendly and “clean”

Investors interest growth to non- o Customers pay much more

finance risks including ecological |
sustainability

\
GLOBAL .l attention to goods and packaging
I

TRENDS

Consumption model transformation from

Controllers toughen up ecological laws linear to circularin B2C business

~-e -

@ B2B segment increases requirements to material
recycling and re-use
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Global demand on recycled
polymers will grow faster
then for virgin during the
short run. But absolute

consumption still is not big

Soruce: McKinsey & Co, Wood Mackenzie

World demand growth for polymers, mio tonns

Virgin

Recycled

300

20

1,5«

2,4x

445

48

2017

28/05/2021

2030
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International petrochemical companies respond to request from transnational
leaders and governments for sustainable solutions

_‘:cll_&l-: lyondellbasell P4 poreauis @ SIBUR

ToTAL

CHEMICAL RECYCLING V V V v d V |
under Investigation
RENEWABLE RAW V v V V

) | S

<
<

O
[

=~ under investigation
k%;; COMPOUNDS v v v v

oo RECYCLEDPELLETS
© © O (integration into waste \/

management system)

«MODIFICATORSN» for

recycled polymer V
properties improvement

Q 3
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Advantages and disadvantages of different sustainable solutions

Quality Availability Special aspects
) 8— CHEMICAL XXX XXX % * No technology available for scale application
4 RECYCLING * Almost same quality as virgin polymer

* Low quality in average

©00 RECYCLEDRAW X X XX * Wide spread of properties among suppliers
and each supply

* Balanced properties of blend

Q 1
fjc COMPOUNDS XX XX XX * Processing without significant change of
process condition

@ RENEWABLE RAW XXX XXX X © Rawsources are limited
Vg/j * Possible competition with food application
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SIBUR CIRCULAR ECONOMY PROJECTS

PET resin with recycled content The project is under implementation. Modernization of the POLYEF plant by Q1
2022 (~25% PCR content)

(@]
=
< Special HDPE/ PP resin grades with recycled content for blow v' Clients demand assessment
§ molding,injection molding and special applications v PCR feedstock identification
g » Contract processing resin with recycled material content
= ) ) i ) » Formulation developmentin R&D Center SIBUR PolyLab
& Special LDPE/ HDPE resin grades with recycled content for flexible > External tests
o) packaging of non-food products
=
Internal project.: FFS packaging for SIBUR products made with PCR  go.ond stage of trials at Tomsk
recycled material
o v' PCR feedstock secured
S Pyrolysis of mixed plastic waste to provide recycled petrochemical ¥ Potential partners in Russia identified
§ feedstock » Complex R&D program
% » Technology providers assessment
9
=
9o Chemical recycling of PET — production of virgin-quality PET resin _ _
(@) from low-quality feedstock Exploring the potential of technology
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Projects within mechanical processing technology for recycled products

SECONDARY PACKAGING OTHER
APPLICATIONS

EXTRUSION INJECTION SHRINK FILM INTRA-FACTORY PACKAGING FOR CONSTRUCTION INTRA-COMPANY
BLOW MOLDING MOLDING GOODS holds together the PACKAGING (crates, RAW MATERIAL MATERIALS GOODS

GOODS (Cans, (Boxes, pails) individual units of a containers, pallets) (FFS-bags, raffia different examples (Stationery, office
bottles) good bags) supplies, furniture
and decorations)

EXAMPLE OF THE
PRODUCT ﬁ
DEVELOPED \/ v \/ V
RECIPE
PROCESSING
PARTNER v v v v
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Sustainable Packaging: Cans/bottles

[l PROCESSING METHOD - EXTRUSION BLOW MOLDING

B TARGET: TO DEVELOPE A NEW "GREEN" rHDPE GRADE

% PCR content: rHDPE 25%

COLOR: white/grey

PRODUCTS : Cans, bottles with screw-on cap

POLYMER BASE : bimodal polyethylene PE HD 03580 SB

B sPeciFICATION

Typical test method

Property / Parameter rHDPE-BM-25
ISO ASTM
Density 1183 D 792 0,960
Melt flow rate (MFR) g/10min, 190°C, 2,16kg 1133 D 1238 0,3
Pellet Size (average) 3-4
Flex Modulus 178 D 790 1330
Tensile Strength @ Yield 527 D 638 22,7
Impact Strength 180 D 256 9,4
Ash Content 3451-1 0,36
Polypropylene content <5
Filtration (Melt Screen Size) micron micron <250
Foreign bodies (wood, plastics, metal, etc...) Visual inspection no

Il PRODUCT CREATION CHAIN (NATURAL GRAY BOTTLE)

Landfill waste «Green» pellets
PCR Flakes PCR rHDPE

Final product

Shreddlng
Washing Compounding Blowing the final
Conditioning Smell absorption product

Webinar - Recycling for Blow Moulding
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Applications of PCR plastics

Examples

All-HDPE toothpaste tube is launched

Colgate-Palmolive aims
to switch from non-

Alpla moves into HDPE
recycling in Spain

<

Packaging major Alpla has
acquired Spanish recyclers
Suminco and Replacal
expanding its recyding
activities from PET to
polyolefins. Alpla has not
disclosed financial terms of
the deal,

The group operates two
PET recycling plants in
Austria and Poland, under
the PET Recycling Team
name, along with joint
ventures in Mexico and
Germany. These operations
currently have an annual
capacity of 70,000 tonnes.

Its new acquisitions in
Spoin mark Alpla's first move
into recycling HDPE,
another large-scale rigid
packaging material. In the
UK market, Alpla currently
uses 13,000 tpa of recycled
HDPE in its production of
milk and juice bottles.

“The investment in the
two recycling plants in Spain
brings us one step closer to
our averall goal of being the
leading manufacturer of sus-
tainable plastic packaging.”
said Georg Lasser, Head of
Recycling at Alpla.

Suminco, located in

Alpl in its milk bottle market

Montcads (near Barcelona),
and Replacal in Palencia
(north of Madrid). have 50
employees in total and will
continue 1o operate under
the existing management
Their joint annual capacity
will be expanded to 35,000
tonnes, said Alpla, The
companies’' tHDPE produc
tion has mainly been used in
corrugated pipes for
sewage and rainwater and
other special pipes.

Alpla said & now intends
10 use suitable recyclates
from the operations for
packaging production. "We
are safeguarding our produc-
tion plants’ material supply
and are doing our bit to

achiove a functioning circular
economy.” said Lasser.
Suminco and Replacal's
former owner Jose Perugs
said: “The strong and
recognised quality of our
products in post-consumer
recycling for more than
three decades together with
the synergies that will be
croated with Alpla will allow
us to improve the quality of
our products even more.
And Alpla can produce
HOPE packaging with a high
content of recycled post
consumer material, as their
customers and consumers
demand.”
> www.alpla.com
> www.suminco.com

tubes

PHOTO: COLGATE-PALMOLIVE

|

laminate

Colgate-Palmolive has begun roll-out of a new recyclable toothpaste
tube, replacing laminate versions. The tube meets recyclability standards
set by the Association of Plastic Recyclers.

The all-HDPE tube for Antiplaque & Whitening toothpaste under the
company’s Tom’s of Maine brand is now appearing in US stores. The Tom'’s
brand will complete the switch in 2020, when the Colgate brand will start
the transition in Europe and North America.

By 2025, the company expects to comp
making equipment at more than a dozen of its facilities around the world.

Colgate-Palmolive said it is sharing details of its technology, including
information subject to Colgate patent applications, and is engaging with
packaging and recycling stakeholders, to build awareness and accept-
ance of the tube.

» www.colgatepalmolive.com

to tube-

35 kt/y HDPE in SP
+ 13 kt/y in UK
+ 70 kt/ly PET in AT, PL
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All-HDPE tube is is easier to recycle

Henke

Brand owner Henkel says all
the bottles for its Perwoll
detergent brand in Western
Europe now contain 25%
PCR HDPE. Henkel's
recycling partner is Alpla
Packaging.

"This is a great achieve-
ment - and a starting point
to move further: we are
already working on expand-
ing the usage this recycled
material also in other
categories,” said Vineet
Varman, Head of Interna-
tional Packaging Develop-
ment for Special Detergents
at Henkel.

For the black bottle of

turns to rHDPE content

Detergent bottles in Western Europe now contain 25% PCR HDPE

PHOTO: SPECTRA

Above: Spectra Packaging has ly created packs

for the Beached range of face, body and hair products

using 100% PCR HDPE

Perwoll’s Renew & Repair
variant, a black colorant was
used that s not based on
carbon black, in order that
when the bottles enter the

waste stream they can be
detected by near-infrared
sorting systems at recycling
facilities.

> www.henkel.com

25% rHDPE detergent bottles

Spectra Packaging has recently created new
packs for the Beached range of face, body and hair
products using 100% PCR HDPE. The Australian
brand's packaging has been designed for a more

natural look, incorporating an ergonomic pebble-like

profile. The company says that the design illustrates

what can be achieved with extrusion blow moulding.

As well as the flexibility to achieve complex shapes,

extrusion blow moulding is also well suited for using

high levels of recycled materials. Beached chose to
take full advantage of this benefit by using 100%
PCR content.

28/05/2021

100% rHDPE cosmetic packaging

20



Applications of PCR plastics

Examples

Roll-out of rPET mineral water bottles

Alpla has shown that when the feedstock is of the right quality, even such critical items of
packaging as mineral water bottles can be made from mechanically recycled rPET.
With a more than 40% share of the market, Véslauer is Austria’s number one
mineral water. The family-owned group founded its own recycling company called !
PET to PET in 2006 together with four other Austrian beverage manufacturers. It
launched Austria’s first beverage bottles made of 100% rPET in October 2018. ( ‘
There have been 100% rPET bottles for mineral water from Véslauer in Germany ‘
since the beginning of 2019. The plan is now to switch all of its PET
bottles to sustainable materials as quickly as possible. ' \Y‘““”"’ 3
The preforms for Véslauer's PET mineral water bottles are iy %
produced at the Alpla plant in Steinabriickl, Lower Austria. The
proportion of rPET used is being steadily increased. “In 2018, T
we had a recyclate proportion of 60%," says Véslauer
Managing Director Herbert Schlossnikl. Werner Rosenberg-
er, who manages the Alpla plant, adds: “We had our first
Véslauer bottle made entirely using recycled PET bottles ‘ '
back in 2011. But at that time, the quality of the raw material W

wasn't sufficient for us to achieve a consistent colour.”

Véslauer bottles with
“ohne” on the label are
made in 100% rPET

A\

100% rPET water bottles
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Werner & Mertz boosts
recycling in Germany

Home cleaning products
company Wemer & Mertz
has invested €30m in a new
production bulding in
Mainz, Germany, which will
enhance its use of recycled
PET in its packaging. The
group said that from 2016
10 2018, revenue for its
Frosch brand products grew
by 21% and its market share
by 14%, The investment in
the new production centre
will allow Werner & Mentz to
keep up with the growing
demand. When all stages of
the expansion are complet-
ed, Frosch production can
be doubled,

Rigid packaging manu
facturer Alpla has for years
produced the transparent
Frosch bottles made of
100% recyclod plastic on
the Werner & Mortz prem-
ises, and is also maving into
the new building. Up to May
2019, 266 million PET
bottles of 100% recycled

Recycled PET is used in Frosch brand bottles

postconsumer plastic had
been manufactured and
filled in Mainz.

"With the construction of
the new production centre,
we are creating the world's
largest recyclate bottle
production,” said Wemer &
Mertz owner Reinhard
Schneider.

Gunther Lehner, owner of
Alpla Werke Alwin Lehner,

said: "We are very pleased
about the many years of
close cooperation with
Wermer & Menz. For
ultra-modern and efficient
packaging manufacturing in
the new production centre,
we haveo invested €13m*
The new building has
many sustainability features.
> www.werner-mertz.de
> www.alpla.com

Y, WERNER & MERT?

100% rPET detergent bottles

28/05/2021

21



Questions?
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Appendix
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Marine plastic litter: 8 countries in Asia account for

“ebb
papartine feyand Wardary

75% of plastic waste washed into the oceans

million tpa

0.0

China
Indonesia
Phillipines
Vietnam
Sri Lanka

Egypt
Thaland

Nigeria
Bangladesh

11 October 2018
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Malaysia

1.0

3.0

.

A .4
. .

o
B

waste washes into sea,

9

million tpa

© EBB 2018

* India, despite its 1.3bn
people, falls outside the
top ten thanks to armies
of rag pickers, although
this statistic is being
challenged

* Only China could afford
Western-style waste
management in the near
future

28/05/2021 S'B"n

24



