Preparing for e-fuels at scale

Introducing the PtX.CarbonRun
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Aviation and Shipping will continue to need fuels for long-haul flights and heavy cargo.
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3 The Power-to-X value chains

15.10.2026

Aviation, Shipping,
and Chemical
Industry need
complex molecules.

Hydrocarbons are
the basis for
sustainable fuels and
chemicals.

Renewable Carbon
is the value element
of the future.

Fuels and Chemical, incl.
Cosmetics and Pharmaceuticals
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Carbon sourcing: Feedstock Variety: Waste & Biogenic Residues, not Energy Crops!
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The carbon challenge

Renewable Carbon is not a point source!

/Renewable carbon: \
* Geographically
dispersed
* Insmall quantities
 Seasonal

\- In diverse forms /
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Decentralised production of renewable oo
methanol

CO2 from
Fermentation

* Simple molecule: CH;0H —
only one carbon molecule

* Versatile building block: Can R
be used directly as a fuel or MW
converted into other fuels and
chemicals.

Black Liquor . |
(P&P)

The graphiillustrates the upstream part of the
PtX.CarbonRun. Any carbon containing residue, no matter Glycerin
where and in which form it occurs, can be transformed (Biodiesel) *
into methanol at site. More or less hydrogen is needed
depending on the form of occurrence, or on how much
oxygen is tied to the carbon (see graph of previous
chapter). Since methanol is relatively easy to produce,
and economically viable even at smaller plant sizes, this
decentralised setup is possible. The methanol can then Biogas
be transported like any other fuel to agglomerate volume
at ports or refineries.

Sewage
Sludge

Source: PtX Hub 2026, International-PtX-Hub 2607 Preparing-for-e-SAF-at-scale.pdf
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Scaling decentralised renewable carbon to supply industries globally T

Source: PtX Hub 2026, International-PtX-Hub 2607 Preparing-for-e-SAF-at-scale.pdf

15.10.2026

Timber
Residue

Aviation & Maritime
. Transport

E-Fuels

Methanol as shipping fuel
or feedstock to SAF for
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The graph illustrates the Ph"c";::::tti'c‘sals &
PtX.CarbonRun as a whole. The left N | Distributed Methanol S
part shows the carbon sourcing and ' I - Production: l
the transformation to methanol. The Kitchen el sz V -
. B transform ~
pivot point of the hour glass Waste TR < waste .‘;g \ ~ - v
represents the methanol ecosystem (a %\‘ ' Construction
already in place, with its storage Materials
facilities, terminals, pipelines, the D
associated norms, certificates, and o The Che';'li:::(B“"di“E ‘
trading system. On the right side of %,
the pivot point, the diverse Beliaze Vs i e Tom
landscape of offtake sectors take Sludge % pol -
over the methanol, fossil today, o MEE
renewable in the future, but always o\&‘“ Dy
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Carbon Green Hydrogen Methanol Consumer Products
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The PtX.CarbonRun

Hour glass logic for methanol ecosystem

Carbon

Scale in numbers
the decentral feedstock

sourcing

Scale in volume
for centralized logistics and
upgrade technologies

Distribute the
commodity to various

applications

Distributed Methanol Production:
Small-scale units transform heterogeneous waste

consumer products and materials

Dyes & Adhesives Polymers
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Chain-of-Custory Digital by design st o[, IKI@E gizi==s.

CO m p li a n Ce aS a Syste m —i n h e re nt d igita l feat Source: PtX Hub 2026, International-PtX-Hub 2607 Preparing-for-e-SAF-at-scale.pdf
%

The graphillustrates how a

digital chain-of-custody

chain could look like. Any Bi0
batch of methanol produced i)
anywhere gets its digital

fingerprint at the production
site, the data being fed into

a global registry. The

volumes and quality control ]
data is constantly fed into -
the system using the batch’s
QR code. Agglomeration
generates a new entry,
combining the previous
data. Eventually, a
trustworthy product arrives
at the offtaker’s terminal or
a border control point.
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Is Methanol an
e-fuel we can use

for aviation?
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Methanol was approved as feedstock for SAF in 2026

ASTM

>
N
o

Early data & . . . OEM & regulator ASTM o
D4054 e Tier1&2 OEM review Tier3 &4 . . Qualification
discussions agency review balloting
Pipeline
POtJ-SKA HEFA-SKA PtJ-SKA HDO-SAK -
Submitted to ASTM > CSIR-IIP > OMV > Marathon
by > UOP, BTG MtJ-SPK
TOJ MtJ-CKA [tJ-SCP _
AtJ-SAK > UPM > Topsoe > CleanJoule > ExxonMobil,
> Vertimass Honeywell
SBtJ
AtJ > Firefly
> UFT LP-HEFA-SKC AtJ-SKA Alcohol-to-Jet Synthetic Kerosene with Aromatics ASTM D7566
HBtJ REVO AtJ-SPK Alcohol-to-Jet Synthetic Paraffinic Kerosene v
> Visolis v CHJ Catalytic Hydrothermolysis Jet « Al: FT-SPK rBD
KtJ-SPK CPK-0 Cycloparaffinic Kerosene . =
Tt L > BioVeritas FT-SKA Fischer-Tropsch Synthetic Kerosene with Aromatics v A2: HEFA-SPK S
- Captis Aire FT-SPK Fischer-Tropsch Synthetic Paraffinic Kerosene < A3: SIP 2
HBtJ Hybrid Bio-Thermocatalytic Jet :
HDO-SAK Hydro-deoxygenation Synthetic Aromatic Kerosene . -
HEFA-SKA Hydro-processed Esters and Fatty Acids Synthetic Kerosene with Aromatics v A4: FT-SKA
HEFA-SPK Hydro-processed Esters and Fatty Acids Synthetic Paraffinic Kerosene . _ +
HHC-HEFA Hydroprocessed Hydrocarbons, Esters and Fatty Acids v AST AL SPK
1tJ-SCP Isoprene-to-Jet Synthr:\?ized Cysléparaﬁins v A6: CHJ
KtJ-SPK Ketones-to-Jet Synthetic Paraffinic Kerosene
LP-HEFA-SKC Low Pressure HEFA Synthetic Paraffinic Kerosene Containing v A7 HHC-H EFA
Cycloparaffins :
MtJ-CKA Methanol-to-Jet Cyclopa‘rafﬂmc Ke.rosene with Aromatics < A8: AtJ-SKA
Th h hO s the current state Of MtJ-SPK Methanol-to-Jet Synthetic Paraffinic Kerosene
e gra p S W u POtJ-SKA Pyrolysis Oil to Jet Synthetic Kerosene with Aromatics
existing SAF prod uction pathways’ as well PtJ-SKA Plastics-to-Jet Synthetic Kerosene with Aromatics
. SATF Synthetic Aviation Turbine Fuel
as where new SAF pathways candidates are SBC Synthetic Blending Component
in the certification process (ASTM D4054). SBt Sewage Biosolids to Jet
SIP Synthetic Iso-paraffins
TOJ-SKA Tall Oil Jet Synthetic Kerosene with Aromatics ® :’ Oabetulf ot Inglamentad by
TtJ Terpenes-to-Jet International i O m‘w A /ﬁ lcvtl“lz'::nonu . o
Source: courtesy of Gurhan Andac, PtX Hub I Sy IKI \B) b g 1Z:

GE Aerospace, ASTM D02.J06 Chair
of the Federal Republic of Germany
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Preparing for e-SAF at scale

Rea d fu rth er ] Introducing the PtX.CarbonRun

Preparing for e-SAF at scale
Introducing the PtX.CarbonRun
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