Hinicio

Welcome to our webinar

Methanol-to-Jet Opportunities
and Challenges for SAF

Potential and limitations of Methanol-to-Jef vs
Fischer-Tropsch pathways to produce eSAF in
a global supply chain

Webinar 24t June 2025

3:00 p.m. CEI
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Webinar agenda

Keynote Presentation

» Methanol-to-Jet (MtJ) and Fischer-Tropsch
(FT) technology characteristics and project
dynamics

» MtJ and FT value chain flexibility, including
supply chain setup and pathway flexibility
and the levelized cost of jet fuel (LCOJ)

Panel Discussion
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Q-Iiﬂ.CiO About Hinicio Our Solution-Verticals

+ Consulting fiim specidlized in the decarbonization
challenges of hard-to-abate sectors with almost 20 years

Eawaaanaad EaE RS experience in hydrogen and ifs derivatives. Policy &
.......E....E.......E. Our  muliidisciplinary feam  combines  engineering Regulation
SaksaEesCAREESTELEES excellence, market insight, and regulatory expertise across

A e every engagement.

”'““E””E”“”'E' We work with most of the main O&G majors and H2 & SAF

AN e

OEMs and project dewvelopers.
Engineering &

The climate clock is ticking, and we are committed fto Digital Solutions

delivering the right actions, in the right sectors, at the right
time—now.

What?
Hard-to-Abate

Investment &
M&A

Sustainable Transport
5F

Sustainable
Transport

Sustainable
Aviation

Susi-uin-ubie (Process) Industry
Sustainable + Hyc - eries

Market &
Off-Take
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Methanol-to-Jet Opportunities and Challenges
) for SAF
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upcoming eSAF MtJ & FT

There are many competing ways to produce SAF: from mature HEFA to
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LB

J » Synthesized paraffinic kerosene from hydro-processed esters and fatty acids+ HEFA SPK Recognized Waste ol
» Co-hydroprocessing of esters and fatty acids in a conventional petroleum refinery Co-processed HEFA  Recognized Waste oil
Oleo- » Catalytic hydrothermoly sis jet fuel CHI Recognized Waste oil
chemicals » Syntheszed paraffinic kerosene from hydrocarb on-hydroprocessed esters and fatty acids HC-HEFA SPK Recognized Algoe
&E » Fischer-Tropsch hydroprocessed synthesized paraffinic kerosene FT SPK Recognized Biormass
+ Syntheseed kerosene with aromatics derived by alkylation of light aromatics from non- FTSPK/A Recognized Biomass
Thermo- petroleum sources
chemical » Co-hydroprocessing of Fischer-Tropsch hydrocarbons in o conventional petroleum refinery Co-processed FT Recognized Biomass
$
E > Alcoholto jet synthetic paraffinic kercsene AT Recognized Biormass
Bio- — : . :
g B Syntheszed iso-paraffins from hydro-processed fermented sugars SIP Recognized Biomass
chemical
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|' > Syntheszed kerosene from hydrogen produced through water elecirolysis and Electricith |
. i I 'rr .I
I[ a,i\"-,“ CO2 [or co-electrolysis of H20 and CO2) and FT S SAFFT Recognized (hydrogen) "l:
i " f. |
I i
:r Power to » Synthesked kerosene from hydrogen produced through water electrolysisand CO2 (orco- e3AF MeOH- Under Electricity ‘:
i Liquid electrolysis of water and CG 2} and Me-OH-to-Jet to-let approval (hydrogen) [
i )
T T T e T T T T T T T T T T i

Source: Hinicio analbysis

-> Unclarity about eSAF co-processing & eHEFA pathways

Mor-exhaustive list. More pathways coming. including combinafions of pathways e.g. Green HZ injecfion in BioSAF FT or M3W
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Pathway comparison - MtJ offers higher selectivity, but FT remains the approved

standard
Fischer-Tropsch (FT) Methanol to Jet (MtJ)
ASTM approved ASTM approval pending

LN N B

~50 to 95** %ow/w

Feedstock | CO ] [ H2 ] = [ COz2 ] [ H2 }
Syngas - : | E 300-700 °C i Ha/COn i
producfion | ﬁ % CO2 reduction (RWGS) ? | g % T :
| E% ¥ H2/co l £ 3 { Methanol | o
! =0 ! otherr ] : T o Ry . !
:"L a Fischer-Tropsch synthesis : _ i = = Synihesis
:P _________________________________________ 4 . : . i it i i i e et e * Single molecule
! | ol -Cal. ! ¥ | infermediate (CH,OH) with
i intemediate (C5-C20) & : r: \ e P
i Syncrude | A 20} hydrocarbons. ! Methanol ~ methanol disfilation
| » AtNPT conditions presents a | . A i
i three-phase (solid liquid/gas) i . l;g::j_ﬁi:zse i
————————————————————————— o, -5 : :"";;""-------------"F------——------
: | | 1 e :
Hydrocracking ] 1 i Dehydration
(/] : Jverall endathermal : B
| : 12w o
: Es E Hydro-isomerization |} = BEE Oligemerization
Conversion/ . | -+ e
upgrading > o Hydrogenation | » =0 Hydrogenation
: Byproducts - e
Fractionation i ~5to 50 %ow/w L ot B\_y-'[:JrOf_J;,--::TS
SR erien, |~y E— Diesel, Gasoline, LG b ractiondation T .~5 to 40 zc:x-w’x-v
| L7 V300 5 - o SR S——— . | Diesel, Gasoline, LG
Kerosene (SAF) | Kerosene (SAF)

~60to 95** %w/w “Direct hydrogenation "
'¢’i|r|=:_'|'.'=

"with products recycling
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MtJ vs FT — characteristics comparison

Target product (eSAF)vields is The mestrelevant parameter to define renewable H, and
energy demands

Parameter Fischer-Tropsch pathway Methanol-to-Jet pathway
Scale Demonstrative (2022 Demonstrative (2022}
Current scale , ,
(Start-up-year} Commercial {2025} Commercial (~2028-2030)
TRL - 8-9 7-8
Critical technical element - Large-scale RWGS ASTM approval
Process flexibility - Limited MeOH reactor flexible
Overall kerosene selectivity T kerosene/t efuel ~50 fo 95%* ~60 1o 95%*
Specific Consumption tHy/T efuel 0.5 0.4
(t efuel) t CO,/1 efuel 3.8 32
Specific Cﬂ.nsumpﬁﬂ“ i Hgﬁ eSAF 1.0to 0.5 0.7t0 0.4
(t eSAF) 1 CO,ft eSAF 7.6 10 4.0 & 1o 3.4

Main take aways

» Overall'system performance within each pathway is highly dependent on specific project configurations. Key factors
such as technology choices, plant design or integration level all influence performance. As such, results vary project by
project, and pefformance must be assessed in relation to the business model and site-specific constraints.

» With regards to technology readiness, Fischer-Tropsch pathway has the advantage over Mt given its matured
synthesis process for eSAF with already approved 50/50 % blendings with conventional jet fuel. Mt has siill developing steps 1o
follow to reach ASTM approwval for SAF production.

'\‘!__Iuntr:

" * Considering product recirculation, with acceptable costimpact
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On a global scale, announced eSAF projects lean on both FT and MtJ

North America

S

| (@] |

N° project: per technology

m -
N? Hinicio estimaote of eSAF
MtJ projects annocunced
Vol. Hinicio volume estimate of
. Urnknown eSAF projects announced in ktpy

[ Source: Hinicio anabysis— critically reviewing and filtering of announced projects
9 | —
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Iceland

Sweden

Vol
4 | m3s0 |

Finland

Germany

Vol

Source: Hinicio anabysis — critically reviewing and filtering of announced projects

Netherlands

VT o T

EU zoom
shows a lot
of MtJ in
France,
and more
FT in
Portugal &
Sweden

MN° projects per technolo gy

B

MtJ

B unknown

Legena:

N? Hinicio estmate of
=3AF projects
announced

Yol. Hinicio volume
sstimate of e3AF
projects announced

in ktpy :
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MtJ enables decoupled production while FT requires full integration

Example of eSAF global supply chain for EU delivery based on FT and MtJ pathway

Integrated
in EU

Fischer o i SELT
Tropsch

Integrated
Overseas

Integrated in
EU

o
¥ E 5
Integrated f: & “;
Overseas = =2
MeOH [
Methanol 5

to Jet

Shipping to
EU
g
v

MeCH
Production
Overseqas
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Opportunities & chadllenges per supply chain setup

Integrated FT [l Integrated MtJ Il Globalized MiJ

o ©

&0-9E5% &0-955
erosens Kerossne Kerosens

selectify sslscfivity selscfivity

CO-PRODUCT
A high kerosene selectivity means less co-products like eNaptha or eDiesel to deal
with on a market that does not benefit from firm mandates

:é@l

PROJECT HNANCING
Proven technologies at large scale like FT and pathway being approved by ASTM
ease project’s bankability

COMMON USER INFRASTRUCTURES
Dependency on CUl for supply chain, risk on project development n

<

@

PHASING APPROACH
4 splitting the value chain into independent production blocks [e.g. eMeOH prod. o o

-4
2
-

split rom Mt facility) allows for a construction of the plant in different phases M cthan difian Bttcon ol phcint

= Mt plant = Mt plant

CAPEX OPTIMIZATION

Scale effect can affect project CAPEX depending on exact setup. e.q.
equipment design forintemal product recycling for kerosene selectivity

improvement

OPEX OPTIMIZATION
Depend on electricity cost on each side of the supply chain + lower themal integration e o

for split Mt supply chain, especially impactiul when considering SOEC electrolysis

Being able to valorize and/or source an intfermediate like methanol (or eventually
syncrude)] derisks the production of SAF by adjusting to a market also concemed
by mandates orlimiting risks of methanol supply disruption.

INTERMEDIATE PRODUCT VALORISATION & SOURCING Q Q

Syncrude Methanal Methan ol

'\‘!__Inutr:-
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eSAF production cost is extremely project-dependent & global supply chain optimisation can help

Example of LCOJ for differentsupply chain setups for SAF delivered in Rofterdam (NL) by 2035

Delta up to -1 400 €/t due to lower electricity it
cost and/or load factor. Shipping cost minor. e P T e Ao e e
LCOJ for delivered product electricity cost and/or load factor.

in EU in €/t Shipping cost minor.

Delta + 200 €/

200D—30QD€!1‘ n

Exact costimpact depends of:

. Delta price for MeCH prod. and eSAF prod.

~950 €/t : Potential load factor optimization if mulfiple MeOH sources
. Specific CAPEX (scale effect)

e — Internal MtJ product recycling for kerosene selectivity
improvement
Process efficiency (thermal integration)
. _ . Production shipping cost (MeOH V3 kerosene)
Fossil jet price HEFA Integrated FT Integrated FT in Integrated htJ EU Integrated Mt in hMeOH prod. in
+ ETS EU Chile + shipping Chile + shipping Chile +shipping
to EU to EU MeOH to EU + Mt
in EU
Fischer-Tropsch Methanol to Jet

LCQOJ calculation based on project archetypes. Large scale [ 100+ kt/year eSAH, COD ~2035. Hypothesis
for product transpoertation from Chile to Rotterdam between 50 to 60 €/ton

LOO) = levelied Cost Of Jetfusl ' N
'\‘!__Inutr:-
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As afrailblazer in renewable fuel technology, Honeywell UCOF enables broad
flexibility of feedstock supplies for sustainable aviation fuel, diesel and other

renewable fuels. Honeywell UOP eFining™ and FT Unicracking™ are the latest
Honeywe“ in aline of technologies driving decarbonization in the aviation sector.
Uop Honeywell UOFP offers multiple routes to market using a variety of feedstocks,

including Ecofining™ technology (utilizing fats, oils and greases), ethanol o

jet technology, and UOP_efining™ using elMethanol from green hydrogen
and recycled CO, Contact: richard.mathers@honeywell.com

Topsoe is aleading global provider of technology and solutions for the
energy transition. We combat climate change by helping our customers and
partners achieve their decarbonization and emission reduction goals.

Built on decades of scienfific research and innovation, we offers world-
To Pso E le ading solutions for fransforming renewable resources into fuels and
chemicals for a sustainable world, and for efficient low-carbon fuel

production and clean air.

We were founded in 1940 and are headquartered in Denmark, with over
2,800 employees serving customers all around the globe.

Contact:

» Ve Louis.L.ammertyn@Hinicio.com
I ||n|(:|o

Martin.Chapuis@hinicio.com
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