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Different Types of Electrolyzers

v" Mature technology
v" Cheap catalyst material

v" Long term operation

,“,
- Comprehensive RenewableEnergy.

x  Slow start up and shout down time
x Current density low (0.7 A/cm?)
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Different Types of Electrolyzers
Proton Exchange Membrane Water Electrolyzer (PEMWE)

v High hydrogen purity

v" Good for dynamic load operation

v High current density (2.4 A/cm?2)

v" Smaller footprint

x Using Platinum Group Metals (PGMs)

x Using PFAS materials

x Expensive

RISE — Research Institutes of Sweden
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Different Types of Electrolyzers

Anion Exchange Membrane Water Electrolyzer

(AEMWE)
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Number of Published Paper
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AEM Water Electrolyzer
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Long-term and stability
evaluation of AEMWE
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1. Benchmark MEA (CCS)

Catalyst coated substrate (CCS)

e Membrane:

— Aemion AF3 ( Commercial membrane from lonomr Inc)

» Cathode electrode:

— NiFeCo (Commercial hand painted on nickel fiber paper)

* Anode electrode:

— Ni,Fe,O,(Commercial hand painted on stainless steel fiber paper)

RISE — Research Institutes of Sweden
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2. Hydroyal (KTH)

Catalyst Coated Membrane (CCM), decal transfer method.

* Membrane:

— Aemion AF3 ( Commercial membrane from lonomr Inc)

* Cathode electrode:

— SS mesh (PTL) Ni-based PGM-free catalyst

* Anode Electrode:

— SS mesh (PTL) Ni-based PGM-free catalyst

RISE — Research Institutes of Sweden
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AEMWE in RISE

A pump with 4
ent channels

‘ Anolyte
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* Temperature controller Temperature | "5 ¢ g
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» Good for long-term testing

 Gamry potentiostat for electrochemistry characterization
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Test Protocol in AEMWE

2 steps:

Step 1: Cell will be held at constant current 1 A/cm? for 100 h. (Static)

Step 2: Maintaining at 1 A/cm? for 18 s, and then at 0.2 A/cm?for 18 s. (Dynamic)

* Step 2 is repeated 10,000 times (=100 hours) of dynamic aging.
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Test Protocol Result
Hydroyal
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Test Protocol Result
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Results

* The current CCM MEA from KTH shows promising results to compare with the benchmark.
* Lower voltage increment and voltage response at the end of time.

* More investigation is needed to see the effect of AST on the AEMWE.
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PUSH research center 2020-2026

NI

Umea University (Umu), surface
coating and catalyst development

KTH Royal Institute of Technology, Program leader,
electrodes and cells (test and modelling, hydrogen

stored in LOHC and other, system studies)
Chalmers, catalyst

development

RISE,
Long term testing Lund University, membrane development
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3. Plasma Coated Anode (Umed)

Catalyst coated substrate (CCS)

e Membrane:

— Aemion AF3 ( Commercial membrane from lonomr Inc)

» Cathode electrode:

— NiFeCo (Commercial hand painted on nickel fiber paper)

* Anode electrode:

— NiFeMo alloy (Plasma spraying on stainless steel fiber paper,
Umea University)

RISE — Research Institutes of Sweden S



Why molybdenum?

 Non-PGM, no critical raw materials.
* Enhances the catalyst material performance.
* Increases the surface area of the material.

* Provides more active sites for electrochemical reactions.

Platinum $2062.00 oz April 13, 2026
Molybdenum $2.92 oz April 13, 2026

Ref. Daily Metal Price: Molybdenum Price (USD / Pound) Chart for the Last 5 Years

21
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https://www.dailymetalprice.com/platinum.html
https://www.dailymetalprice.com/molybdenum.html
https://www.dailymetalprice.com/metalpricecharts.php?c=mo&u=lb&d=1200
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Test Protocol Result
NiFeMo anode (Plasma Coating)

Plasma coated annd§5
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Before AST

After AST

SEM
(Benchmark anode)
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SEM
(NiFeMo anode(Plasma coating))

a) As
produced

b)After stability
3-electrode cell

c) After 1200 h
AST test
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Results

The voltage increment rate is 44.2% lower than the benchmark.
Lower cell voltage response after 1200 h to compare with the benchmark (250 mV)

SEM from the plasma spray-coated NiFeMo anode demonstrated the catalyst material’s higher

stability on the substrate.

Understanding of the membrane degradation

RISE — Research Institutes of Sweden
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Upcoming project:
SWEETHY

Direct Seawater Electrolysis Technology
for Distributed Hydrogen Production



s SWEETHY

* l Dynamic operation
= i l simulating renewable
T / power sources

lon selective, PFAS-free
membrane with anti-
fouling properties

TEA of industrial

BPP and PTL with
novel anti- symbiosis

corrosion coatings

LCA to minimize
environmental
footprint

Scalable hydraulic
PGM-free free-standing cell and stack
PGM-free catalyst with compression

HER/QER " £e
electrocatalysts high OER selectivity

Electrolyzer stack will ultimately secure > 2000 h of operation under a 1%/100 h
degradation

« The final design will comprise 10 cells (120 cm? active area) and it will be able to deliver 20
_ bar pure H, at the rate of 20 g h*, 1.2KW

(2]



s SWEETHY

* Single cell testing harmonization
» Optimization of direct seawater performance in single cells

« Testing of a five-cell 25 cm? stack

28 RISE — Research Institutes of Sweden




Symposium on Durability Issues in LTWE

Medw na Newietie

Project Rewlts v  News/Eveats Symposkem 2026 Portners Collaborations

pean Symposium on Durability Issues in E SWEETHY

Organization Committee

This symposium is @ joint initiotive of the water electrolysis projects SWEETHY, PROTIS

UNICORN, PUSH and ANEMEL

- , Resecrcher Coordinator of the progect

. . Senlor Reseorcher, te. Coordinator of the

project
. , Senior Researcher, Indusiry, Norway, Coordinator of the
project
. . Aszistont Professor, Sweden project
. , Assotiote Professor Coordinator of the
project

Sponsors

When: October 13-15, 2026 The organizers gratefully acknowledge the financiol support of the Marcus Wallenberg

Foundation for International Scientific Collaboration.

Where: Stockholm, Sweden

Organizers: RISE, IC, SINTEF, KTH, Uni. Galway

Contributions: oral presentations & posters.

Abstract submission deadline: April 30, 2026.

Registration fee: 150 € (early-bird, mid-June 2026).
Communication: through SWEETHY channels (website, Linkedin).
Contact: symposium2026@ri.se

Joint Initiative: . SWEETHY PR "nTﬂS a’ /3 ANEME.L PUSH==
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Thank you for your attention.
I welcome your questions.




