=4 . | ".' _
‘ | t | =
- i - (== e
' | .
’
|
Il
i .
il
H il
3| . ]
i L
. il B
‘ {
(3 s g = AL s

Alkaline electrolysis technology development at
Stargate Hydrogen
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Stargate Hydrogen in brief
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Stargate develops and manufactures advanced
alkaline electrolyser stacks and systems.
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Two approaches

Rely on legacy
technology

Focus on increasing
manufacturing capacity




Two approaches

Rely on legacy
technology

Focus on increasing
manufacturing capacity

Develop new solutions relying
on recent scientific advances

Focus on improved
performance before scale-up




Beyond state-of-the-art fechnology
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PATENT-PENDING PRECIOUS
CERAMIC-BASED METAL-BASED
ELECTROLYSERS ELECTROLYSERS

NI-BASED
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100+ different active materials screened },
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500+ electrodes tested

Most tests carried out at elevated temperature and pressure,
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S'I'e I I a r Alkaline electrolyser stacks
for system integrators
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% 100 Nm3/h hydrogen production

i a Six-month delivery time

N o |
Qf@ Comprehensive infegration support

©

ool



Stargate Stellar 10 stack has undergone performance testing at ZSW,
Zentrum fUr Sonnenenergie und Wasserstoff-Forschung Baden Wirttemberg,
an independent electrolysis test center near Stuttgart, Germany.




Stable stack operation

2.00

The stack was subjected to 54
a short-term durability test 1o .
of 56 hours. 190 g

= :

& 1.85 o %
Stack performance was § g
within specifications. 10 H

175 Hydrogen production at < 50 kWh/kg Z

Slight activation of stack 170 "
performance was observed ° ° 1 . ® »o 2 * 0 “5 % %
during the test, while stack 20

pressure and temperature
remained stable.
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Pressure / barg

Total test time at ZSW was 5 Average stack pressure: 15 barg
160 hours during which the "o 5 10 15 20 s a0 3 40 45 50 55
stack did not show any 80

signs of degradation.
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v Average stack temperature: 69°C : 3
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gateway

SERIES

Containerised alkaline
electrolyser systems

&a Modular approach: 1 MW container

s
@ System efficiency of 74% HHV
e

=Y=]= Low CAPEX
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/‘J Suitable for direct integration
10 !Q with renewables
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Full value chain demo of green hydrogen production __IJ -
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Projects and partnerships

Commercial partners
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R&D partners
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Finland
Full electrolysis
system for Fortum’s
1MW project

Official
R&D partners

Belgium Latvia
Finland  Netherlands
Germany Spadin
Italy Sweden
UK

Estonia

1MW Alkaline
electrolyser CHP and
PV mobility delivery
in 2024
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1 MW system Poland
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Start: 01/01/2024
Duration: 36 months
Budget: €3 M

EXSOTHyYC

Exsolution-Based Nanoparticles for lowest
cost green hydrogen via electrolysis

Scope: EXSOTHyYC will optimise electrolyser operation fowards lower voltages and higher efficiencies.

Innovations involve:
« Uniform 3D coating of substrates with a catalyst

« Electrode structure based on ceramic catalyst particles bonded to the high porosity metallic substrates
Integration of electrochemically active exsolution materials intfo electrode structures

ti stargate
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Neaqgu et al, Nature Communications, doi10.1038/ncomms?120
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TECHNOLOGY
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Demnitz et al, International Journal of Hydrogen Energy, in review.



Start: 01/01/2024
Duration: 36 months
Budget: €25 M

ENDURE

Alkaline Electrolysers with enhanced durability

Scope:
A PGM-free alkaline electrolyser stack with PEM-like performance and low degradation rafte will be developed
within a Stargate coordinated Hydrogen Europe project ENDURE (CA:101137925)

Innovations involve:

« Monolithic porous fransport electrodes

« Mulfi-level computational fluid dynamics modelling

* Novel PCM-free high performance electrocatalysts

« Stack-level improvements and performance validation (100 and 1000 cm?) stack platforms
« Benchmarking with state-of-the-art and accelerate tests
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ENDURE

Cell voltage (V)
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Rocha ef al, Nature Communications, doi: 10.1038/s41467-024-51704-z .



We are scaling up
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Scan the QR code to
visit our website.

Thank you!

Rainer Kiingas
+372 555 78 270

rainer.kungas@stargatehydrogen.com

OU Stargate Hydrogen Solutions www.stargatehydrogen.com i r S'l'qrgate
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