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@) Enerkem

1. Company introduction

2. Integration of technologies

* Gasification platform by Enerkem

* Biomass fractionation by CRB

3. “Sky’s the limit” Challenge — NRCan program

* Results of the integrated technologies

4. SAF production projects enablers



Our company

2000

Foundation of the company

110

Highly qualified, professional employees

120+ Patents

Fully-commercialised technology platform
2 projects under construction, and growing pipeline of project developments

Established track record

Operations at the world’s first commercial-size waste-to-biofuels and circular
chemicals facility producing ethanol and methanol

World Class Strategic Partners

. REPsOL @ SUNCGR\_‘
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Technology solution for 2 global problems

From non-recyclable waste materials to sustainable fuels and chemicals

FEEDSTOCK
FLEXIBILITY PROPRIETARY ENERKEM TECHNOLOGY

0 ='Q
Municipal solid waste (MSW)

=
Biomass residues
(forestry & agricultural)

A,

L J
Commercial & industrial (C&l)
1=

Construction and demolition
wood waste (C&D)
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Gasification, reforming Syngas conditioning _»
and quenching and cleaning LR :

Methanol
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d. Maritime (Methanol)
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3rd PARTY TARGET MARKETS

Fischer-
Tropsch

Aviation (SAF)

Heavy-road
transport
(Methanol, Ethanol)

O Chemicals

(Ethylene, Propylene,
Meoh, Etoh)
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Validated waste-to-sustainable fuel technology

From the idea to commercial roll-out
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Pre-commercial phase Commercial phase & international expansion Commercial roll-out
2000 2003 2009 2016 2018-2019 2020+
Lab Pilot Demonstration Commercial scale Partner Commercial
Université de Sherbrooke Westbury Edmonton, Alberta validation plants
Sherbrooke
2009: Syngas 2016: Methanol SUNCOR) @ VCR
2011: Methanol 2017: Ethanol ECOPLANTA
2012: Ethanol ‘o REProL m

@) Enerkem s



Enerkem Innovation Center

From pilot to demonstration to next generation

* Enerkem’s Innovation Center was developed from Westbury demonstration facility for Waste-
to-Methanol facility, including the methanol-to-ethanol pilot plant

* QOvertime, the Innovation Center has expanded its role from an R&D facility focus on syngas
conversion by adding capabilities:

* To support ongoing improvements to the core gasification technologies
* Analytical and testing of different feedstock enabling predictive plant performance

* |nnovation Center includes:

v'  Gasification and Thermal Reformer
v" Methanol to Ethanol
v" Methanol to DME
Pilot v' Methanol to Jet
Plants | v Methanolto Ethylene
v' Methanol to Olefins
v Syngas to Paraffins

v" Project feedstock characterization
Bench evaluation

and Lab | v Feedstock pretreatment optimisation
v’ Catalyst testing

@) Enerkem



ECOPLANTA -Second licensed sold by Enerkem

FID announced January 29" — Fully financed by Repsol*

: i 7
. A S =
The current'Repsol complex in Tarragona
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*Equity financed by Repsol + EUR105 M grant from the European Innovation Fund

Fress Releasa Communication and Brand Diwision W repsol com
Madrid, January 23, 2025 Tel. 81 TE3 BT A7 prensaflvepsol com ‘
-
REPFOL

Repsol will invest more than €800 million in the
Tarragona Ecoplant, a pioneering project in
Europe to produce renewable methanol

- Repsol has approved a historic investment in the Spanish region of Catalonia to build the first
plant in Europe to transform urban waste into renewable methanol - a fuel that will help
decarbonize transport - as well as circular products.

- This project represents a boost to economic growth and employment in the Tarragona area,
with the creation of 340 jobs when the plant enters operation and 2,800 jobs during the
construction phase.

- The facility, that will use gasification, the most advanced waste recovery technology, has
received funding from the Innovation Fund of the European Union due to its high potential for
reducing emissions and the innovative nature of the project.

Repsol's Board of Directors today gave the green light to inwest in the Ecoplant, a pioneering project in
Europe to transform urban waste into renewable fusls and circular products, adding a solution for reducing
CO:emissions in the transport sector, while at the same time prometing the circular economy.

Located in Tarragona, this facility —expected to receive an investment of over €800 million— will become
the first plant in Eurcpe to produce renewable and circular methanol from waste through gasification, the
world’s most advanced waste valorization process. This cutfing-edge technology, developed by Enerkem
- 2 technology company in which Repsol is a partner - gives a second Iife to waste that would otherwise
end up in landfills or be incinerated.

The new plant will have the capacity to process up to 400,000 tons of municipal solid waste per year and
fturn them into 240,000 tons of renewable fuels and circular products. The renewable methanol originates
from organic waste, while the circular products come from nen-ecrganic waste, such as mon-recyclable
plastics.

The start-up of the plant, scheduled for 2029, will result in the creation of 340 direct, indirect, and induced




Biomass fractionation
CRB FIRSST Process

@) Enerkem

-

|

+. CRB

Innovations Inc.

* Forest Slash
» Urban biomass ——®
* Sawmill Residues

FEEDSTOCK IMPREGNATION
(pH ADJUSTED) + RAPID & SEQUENTIAL
STEAM TREATMENT
CREB FRACTIONATION PROCESS (FIRSST)

4+—— Steam

—

Sugar-derived Hydrolysate

\

Lignocellulose

|

. DELIGNIFICATION &
Heat —» PF:IET;?dTEFr:IETR{n#] > Residual  peat— 3l CATALYTIC CLEAVING
aqueous phase OF LIGNIN
l Lignin & PseudoLignin Sludge
Humins (solids)
| - }
- CANMET 2-STEP Wastewater
Heat > CATALYTIC - treatment
» HYDROPROCESSING
Green H2
(electricity from PV, £ AD
wind, hydro or RNG) Hydrocarbons: l.{l } Compost
«bio-Naphtha Biogenic for
*bio-Kerosene (SAF) CH4&co2 agrouses
sbio-Diesel * Water to
sbio-Heavy il RNG recycle

FIRSST Pilot unit capacity of 150 kg/hr of forest biomass on a dry basis
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Biomass fractionation =
.. CRB

. . / ] Inc.
CRB Innovation - Demonstration nnovations Inc

Biomass Fractionation Results
FIRSST Process: Biomass impregnation (pH adjusted) + rapid & sequential steam treatment

* Sugars (30 - 35 %wt) are recovered in the hydrolyzate. And through a hydrothermal treatment are converted
into “humins”, then flash-dried, ready for Hydro-processing

* Lignin extracted by caustic liquor is thermally depolymerized. Adjusting the pH allows to recover a
precipitate of mainly lignin (L) fragments (hamed L-Oligomers) and an aqueous phase containing lignin-
derived dimers and monomers
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o The “recovered lighin” and “humins” were sent to the 2-steps Hydro-processing unit located at
CanmetEnergy Ottawa pilot plant

* Hydrocarbons produced are separated into Naphtha, Kerosene (SAF), Middle Distillate (Diesel) and low
amounts of heavy distillate

* Theresidual sludges can be converted to RNG and compost for soil fertilization

A commercial demonstration reactor of 750 kg/hr is being installed

@) Enerkem o



Low GHG emission and competitive cost SAF

Hub & spoke concept - Optimal Integration

Technology integration line-up:

SAF Paraffins

Hydrocarbon
s (gasoline

Lignocellulosic ; N . Lignin like)
lEmEEE I ~ Oligomers

Hydrotreatment and fractionation could be performed within a conventional refinery

@ Enerkem © Enerkem — Confidential | 10




SAF from forestry biomass and community waste

CRB Innovation - Demonstration facility

* Project led by Enerkem, with participation of CRB Innovations
and of CanmetENERGY Ottawa

*  Enerkem has been selected as the winner of the Sky’s the
Limit Challenge’

* Delivered 10 L of SAF meeting ASTM D-7566 specification

* SAF estimated Cl following CORSIA methodology of
6 gC02eq/MJ (93% of GHG savings)

Key results Final Route ®

Biomass feedstock (BDMT/year) 200 000

Process Yield

Jet Fuel
Jet Fuel yield L/BDMT 304 ~ . §
Road Fuel 4 anmetENERGIE
Gasoline/dieselyield L/BDMT 266 “' y c R B OTTAWA
Total Yield L/BDMT 570

- 1 Innovations Inc. SRR
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Building the SAF Value Chains

Historic Value Chain
Fe;:;’::;; o Technology

O - k -

The New Value Chain
Feedstock/ Technology
Supply
Agriculture Gasification
Solid Waste Renewable
Fuels
Biomass Green
Hydrogen
¥
Biodegradable

Plastics

g
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Generations of SAF

Depend on feedstock procurement

1stGeneration

SAF derived from vegetable oils (ex. corn,
sugarcane, palm)

2nd Generation

SAF derived from waste and residues such as
used cooking oil, municipal solid waste,
plastic waste, construction and demolition
wood or agricultural/forestry residues

3rd Generation

Synthetic SAF produced from captured CO,
and renewable hydrogen

Production costs

$$

$$$



Driving SAF demand

Closing the price gap

Established regulatory regimes include \

I 1) Emission pricing I

k2) SAF blending requirement J

*  SAF price at least 2-3x the price of Kerosene: first mover disadvantage deters airlines from committing to SAF

SAF regulations are needed to provide market predictability so that the entire supply chain moves in the same direction,

without risk of competitive disadvantage

*  New SAF facilities are capital intensive. Long-term offtake agreement are indispensable to enable major Investments.

European Union

Effective

e 2% SAF mandate by 2025; 6% by 2030;
and 70% by 2050

J Airlines must offset their emissions on
intra-EU flights with allowances (EU ETS)

The cost of “business as usual” increases

Kerosene Price ReFuelEU EU ETS Total
Aviation penalty

@) Enerkem

Kerosene Price

France

Legislative proposalunder consultation
Obligation and penalties are
cumulative with EU legislation

Cl reduction for aviation fuel at 2.5%
in 2026 = 18.7% in 2035. Sub-targets
for advanced biofuels, e-fuels.
Penalties in case of non-compliance.

Sub-target Total

penalty Cl Reduction
penalty

United Kingdom
Effective
2% SAF mandate by 2025; 10% by
2030; and 22% by 2050

Penalties of £4.70 per litre for the
primary SAF obligation and £5.00 per
litre for the power-to-liquid
obligation

Intra-UK aviation emissions are
subject to UK emissions trading
scheme (UK ETS)

Revenue certainty mechanism -
guaranteed strike price mechanism
for non-HEFA technologies

enable SAF production cost reduction,

@ BC LCFS

Effective

Dual mandate (SAF volume blending + ClI
reduction)

Fuel suppliers at large B.C. airport must
gradually decrease the Cl of jet fuel (10%
in 2030) and blend a growing share of
SAF (3% in 2030).

Penalties rate are stackables:

*  SAF blending: $0.50/L deficit for
jet fuel

J Cl Reduction Mandate:
$600/tC0O2

A mix of incentives are needed to support the deployment of SAF industry which in return will

113



Enerkem

Denis Arguin

Vice-president, Global Commercialization

Gracias,
¢Alguna pregunta?

darguin@enerkem.com

+34 630 380 427
+1-819-742-0259

Enerkem.com
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