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- Lummus: Driving the Circular Economy Forward L LUMMUS
TECHNOLOGY
Global leader in developing Stellar brand reputation and
technology solutions that make long-term relationships with
modern life possible and key industry partners
focus on a sustainable across all regions and
future end markets

Uniquely positioned to
provide technologies to
Make [ Break [| Remake

Proven track record of
scaling & commercializing
new technologies with a
company culture of

circular products continuous innovation

160+ 4 20

Technologies State of the Art Countries with
R&D Facilitie

Lummus Presence

Innovation Applied. Performance Delivered.™

2,500+

Licensed Un
Globally
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Lummus Technology — Polymers Portfolio L LUMMUS
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Novolen® PP EXCENE™ HDPE Hyperlene™ LDPE/EVA Saplene™ SAP
Gas-Phase Process Slurry CSTR Process High-Pressure Process Water-based
Novolen ComPPact™ 2 Reactors Autoclave Reactors Solution Process

Reactors Belt Reactor

Homo Polymer C4-HDPE (incl. bimodal) LDPE + EVA Hygiene Super Absorbents
Random Copolymer
Impact Copolymer
Partner: Texplore Co. Ltd Partner: Sumitomo Chemical

Bio-based Polymer Bio-based Polymer Bio-based Polymer Bio-based Polymer
Verdene™ PP Verdene™ HDPE Verdene™ LDPE/EVA Verdene™ SAP

Verdene™ using ETE EverGreen™ (EtOH dehydration) Dimer / OCT — Olefin Conversion Technology
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Verdene™ Suite of Technologies for Bio-Based Polymers L LUMMUS
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EtE EverGreen Ethylene —> Dimerization n-Butenes Metathesis Bio PP OO
Propylene
¢ Verdene™ PP

. Saplene™ 0000

Verdene™ SAP

Isomerization Acrylic Acid

Bio 1-butene

> EXCENE™
HDPE
Verdene™ HDPE
> Hyperlene™
LDPE/EVA

Verdene™ LDPE/EVA
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- Verdene™ PP: Net Negative CO, Emissions L\ LUMMUS
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PDH - PP Sugarcane-to-PP
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Case Study

Citroniq: Our first Verdene™ PP licensee \‘ LUMMUS

TECHNOLOGY

= Carbon-Negative Materials at Scale

= Corn-based ethanol conversion to PP, using Lummus’ Verdene™ PP suite of technologies

= 600+ kta PP in 1%t Phase -
S

= Nebraska, USA =4

= Targeted timing: 2029/2030

= OrganigPP™, 100% biogenic (ASTM D6866)
= Packaging
= Consumer goods
= Automotive parts
= Fibers and Fabrics
= Medical supplies
= Industrial

Kelly Knopp
C

EO & Co-Founder

= CDR credits through Biomass Carbon Removal & Storage (BiCRS) platform

= hitps://citronig.com/
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- Biodegradable Polymers L) LUMMUS
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a Polyhydroxyalkanoate (PHA) 4 )
a 100% biodegradable in soil and water
o Single-use plastic replacement RYRE
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B PMMA Depolymerization to MMA

a Poly-Methyl Methacrylate — aka acrylic glass

Q

Self-cleaning extruder-based process

a Virgin-quality MMA monomer product

Crude
MMA

Crushed

PMMA PMMA

Feed
Preparation

Depolymerization

MMA
L[ 8 Monomer

Purification

\\ LUMMUS

TECHNOLOGY

LB, © SUVITOMO CHEMICAL
f Y %, Nihama, Japan

PMMA Products
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- Large-Scale Plastic Pyrolysis L) LUMMUS
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a Industrial scale continuous process 4 A

a Unmatched Pyrolysis Oil quality

Integration with Ref/Petchem assets

( NEW HOPE

Q

Lummus Refinery /
Large-Scale Petchem /

wrolvs Polymer _ 8

Pyrolysis l
yroly Plant =y

Unit J

Aggregated Waste Industrial-Scale Operation Pyoil Processing
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) small-Scale Plastic Pyrolysis (CMAP) O\ LUMMUS
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a Microwave powered continuous process 4 A

a Standardized module design

Resynergi

. . . - . . . Rohnert Park, CA
Limits inefficiencies of transporting plastic

Q

Refinery /

Petchem /
Polymer
Plant

Localized Waste Multiple Modular Units Pyoil Processing
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- Tire Pyrolysis L\ LUMMUS

End-to-end solution:
Q
Tire Prep [ Tire Pyrolysis [1 Product Processing
., High value products e
W
Rubber Crumb, rCB, TPO, Steel, Pygas K
“ Modular and scalable for flexible capacity
W

Recovered Carbon Black (rCB)

—— > i
End of e Rubber
Life Tires Crumb

Tire Pyrolysis Oil (TPO)

Feed Tire Pyrolysi Product

Unit Steel Wire Processing

Yy vvyYy

Pygas
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B summary O LUMMUS

W Lummus Technology offers industrial-scale, sustainable and circular
solutions

Q Verdene ™ technology available for:
« Drop-in ‘
 100% bio-based ) polymers (PP, PE, SAP)

* Net CO, negative |

W + PHA, PMMA depolymerization, plastics and tire pyrolysis
technologies

W fo support producers and brand-owners meet their sustainability vision
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- Call for Action L) LUMMUS
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W Consumers
W Converters
W\ Brand owners
W\ Retailers

W Policy makers

W Embrace and enable sustainable industry pathways for
bio-based and circular petrochemicals and polymers !

W A better world starts with ourselves !
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