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Total hydrogen demand by sector,
Further Acceleration scenario,
Mt per year of hydrogen equivalent
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of clean
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Use by region
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Use by sector

Mt hydrogen

2019 2020 2021 2022 2030
NZE

O Ammonia BMethanol B Steel @ Other @ Share of low emissions
(right axis)
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SOEC/Haber-Bosch

SOECs are operated at. 800
°C and thus are more
efficient than low

Nitrogen suppl
- il temperature electrolyzers.

A SOECs can use waste
) PSA :

heat from ammonia
: 130 bar production as feed
Green power 350°C steam.

130 bar
-7°C

Green ammonia to
storage/loading
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Cracking for a complete H2 supply chain "
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Flue gas to stack I |sca|

Option for external fuel
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Condenser

co,, H,co, | CH,0H, Separation "
CHOH, H,0 mm N0 CH,OH

Reactor

Recycle

compressor
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Biomass

Renewable
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Natural gas
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To PSOE HELPING YOU DECARBONIZE HELPING YOU OPTIMIZE

RENEWABLE FUELS

Waste oils

Solid biomass, waste, tires and plastic waste
and fats

Pyrolysis, HTL Gasification

Pretreatment

HydroFlex™ G2L™ Biofuels MTlet™

Hydroprocessing Syngas purification, Methanol synthesis,
Fischer-Tropsch, Methanol-to-Jet
Hydrocracking
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HEFA-SPK' Advanced HEFA-SPK? FT-SPK

(>80%) (>80%) (>85%) Advanced biofuel® (>85%)

. Feed Process Process (Topsoe) Product (GHG emissions savings)

TOPSOE

SUSTAINABILITY NOW OUR RESOURCES
“7 | eFUELS

Renewable
electricity

Carbon

Electrolysis capture

G2L™ eFuels MTJet™

eREACT™, Methanol synthesis,
Fischer-Tropsch, Methanol-to-Jet
Hydrocracking

\ \

FT-SPK elet?
(99-100%) (up to 100%)
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CO, FROM THE CO,
ATMOSPHERE  PURIFICATION
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ELECTROLYSIS

RENEWABLE
ELECTRICITY

WATER PRODUCTION THROUGH
DESALINATION OF SEA WATER

FISCHER-
TROPSCH-
SYNTHESIS

METHANOL
SYNTHESIS/
METHANOL-TO-
GASOLINE
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Increasing admixture of eFuels and simultaneously decreasing production costs until 2050 lead to affordable
end consumer prices:

INCREASING ADMIXTURE

2025 2030

DECREASING PRODUCTION COSTS
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http://www.youtube.com/watch?v=-jgqQX0fcxo
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igure 2.6 Hydrogen consumption in road
2020-2022
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Hydrogen use
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2021 2022 2030 2050
B H, buildings use

# Share in buildings space heating service demand (right
axis)
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Total installed capacity by technology

OUnknown OFuel cell
Internal combustion engine m®Steam cycle
@ Gas turbine m Combined-cycle gas turbine
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https://docs.org.il/movie/%D7%94%D7%9E%D7%A1%D7%A2-%D7%A9%D7%9C%D7%90-%D7%AA%D7%9D/
https://www.mckinsey.com/industries/oil-and-gas/our-insights/global-energy-perspective-2023-hydrogen-outlook
https://iea.blob.core.windows.net/assets/ecdfc3bb-d212-4a4c-9ff7-6ce5b1e19cef/GlobalHydrogenReview2023.pdf
https://www.methanol.org/wp-content/uploads/2020/04/IRENA_Innovation_Renewable_Methanol_2021.pdf
https://www.efuel-alliance.eu/efuels/costs-outlook

