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Overview

* Meeting Purpose: Provide an overview on Advanced Recycling (AR)
* Topics
« Circularity of Plastics
» Protect the Environment for Future Generations
What is Advanced Recycling?
« Supplement to mechanical recycling

* The processes
* The challenges

What is the current status of AR?
* Facilities, volumes, timelines

What is the industry doing?

ADVANCED
Where do we go from here? w — RECYCLING

FOR PLASTICS
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The Plastics Life Cycle
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The Plastics Life Cycle
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The Plastics Life Cycle
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The Plastics Life Cycle
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The Plastics Life Cycle

Chemicals &

and Fuels

Mechanical
Advanced Recycling

Recycling

A NOVA Chemicals® SHAPING A BETTER WORLD NOVA Chemicals Confidential



Mechanical Recycling
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Mechanical recycling is the most
mature recycling route and is the only
one at scale today

* Process: physically processes
plastic waste back into resins,
leaving the polymer chain intact

« Challenges:
« Material downcycling
« Contamination

 Availability of sorted
feedstock at scale
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Advanced Recycling (AR)

Advanced recycling addresses the
hard to recycle segments of plastic
waste
* Process: chemically breaks
down polymer chains into
Advanced . .
Recycling Mechanical monomers or pyrolysis oil

Monomer

Oil and Gas Production Polymerization

Production

Chemicals
and Fuels

e « Challenges:
* Process intensive
Energy Recovery Product and Packaging « Capital investments in
pyrolysis units and other
Landfill ai%llsegrtiinngg glea'nu Pprocessing
quipment,
"N « Ability to scale-up
Retailer « Access to inexpensive
End Consumer mixed plastic waste
feedstock

Source: ACC
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When to Use Advanced Recycling

Low population density
Sorting waste is uneconomical

Sorting is not

viable

Heavily
ggl‘:"; Contaminated
WER(E)

Landfill

Avoidance

- Multi-Material

Advanced Virqi lit
Multi-Layer irgin Quality

Polymer layers
of variable

' P t
Structures Recycling roduc

A NOVA Chemicals® SHAPING A BETTER WORLD

Canadian landfill emissions
23 MtCO.e in 2019

 Virgin Quality

Source: ACC
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Recvclin

Mechanical

Pelletization

Extruding and pelletizing sorted plastic
waste back into pellets

Mechanical Consumer
Recycling Recycling

Options for Plastic Waste

Advanced

Pvyrolysis

Converting plastic waste to liquid
feedstock for virgin quality plastic

¢

Plastic

Chemical
Recycling

Gasification

Converting municipal solid waste to
gaseous feedstock for virgin quality plastics

$

Plastic

Municipal

NOVA Chemicals is evaluating recycled feedstock supply via commercially available technology such as

gasification (through our Joint Development Agreement with Enerkem)
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Scale-up Challenge — Waste Plastic Feedstock Volumes
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A world scale pyrolysis plant = 200 kTa (440 MM Ibs)

What does ~220 MM Ibs of compacted waste plastic look like?

Logistical challenges: ¢« Sourcing « Sorting
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« Transporting =+ Storing
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AR Supply and Demand Outlook

Supply:

 Industry activated — capital
Investments

* Improved efficiencies across total
value chain

Global Demand:

» Total PE Utility - 2.9%

« Virgin (incl. AR) - 2.3%

* Mechanical recycling - 7.9%

SYNDIG:

recycled polyethylene BY NOvA CHEMICALS

* Mechanical — 3 grades + 1 Food
Contact

 Advanced — Initiative w/ Enerkem
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Advanced Recycling
Looking Ahead

« Call to Action
« Support plastics circularity

» Understand recycling
opportunities

« Support the industry
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novachemicals.com

Responsible Care*

» Dur commitment o sustainability.

© 2022 NOVA Chemicals - All rights reserved.

The information contained herein is provided for general reference purposes only. By providing the Advanced SCLAIRTECH™ is a trademark of NOVA Chenicals.

information contained herein, NOVA Chemicals makes no guaranty or warranty and does not assume ALLIANCE TO END PLASTIC WASTE® logo is a registered service mark of Alliance to End Plastic Waste, Inc.
any liability, with respect to the accuracy or completeness of such information, or product results in America’s Plastic Makers® is a registered service mark of American Chemistry Coundil, Inc.

any specific instance, and hereby expressly disclaims any implied warranties of merchantability or BONFIRE® is a registered service mark of NOVA Chemicals Corporation.

fitness for a particular purpose or any other warranties or representations whatsoever, expressed or ECOVADIS® logo is & registered servics mark of ECOVADIS SAS.

implied. Nothing contained herein shall be construed as a license to use the products of NOVA
Chemicals in any manner that would infringe any patent. Nothing herein shall be copied, reproduced,
distributed or otherwise used without the express written permission of NOVA Chemicals.

Flex Forward® is a registered service mark of Earth Animal Ventures, Inc.
LittaTrap®is a registered trademark of Stormwater360 Group Limited.
SeaBin® is a registered trademark of Seabin Pty Ltd.

SURPASS® is a registered trademark of NOVA Chemicals Corporation in Canada and of NOVA Chemicals (International) S.A. elsewhere;
NOVA Chemicals' logo is a registered trademark of NOVA Brands Ltd.; authorized use/utilisation autorisée. authorized use/utilisation autorisée.

Responsible Care® is a registered trademark of the Chemistry Industry Association of Canada (CIAC).
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