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Hydrogen

The most abundant element in the universe...

3rd most abundant on Earth
"No” natural hydrogen

H, needs to be produced, currently almost
exclusivly from fossil fuels.

-> Electrolysis
A\

Green hydrogen

Solutions
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Targets Elektrolysis:

EU: 100 GW (2030)

== Sweden: 5 GW (2030) 15 GW(2045)
4= Finland: 12 GW (2030)

=m Denmark: ~5 GW (2030)

2030:
4 years, 11 month, 8 days, 8 hours
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Forsmark Nuclear Plant:
(3 reactors) ~3.2 GW
Olkiluoto Nuclear Plant:
(3 reactors) ~3 GW

Vattenfall/TVO

Sweden: 5500 Windturbines
Installed Power 16.2 GW
Avg. Power 3.9 GW

Energimyndigheten 2023
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Electrolysis techniques

Proton Exchange Solid Oxide
Membrane Water Electrolysis (SOEC)
Electrolysis (PEMWE)
Maturity V
Efficiency V
Responsiveness V
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600 Proton exchange membrane Electrolysis (PEMWE) has
unmatched flexbility and thus most suitable to accomodate load
400 balancing.
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Interconnects/Bipolar plates

PEMWE SOEC
T~80°C T =600-900°C
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Interconnects/Bipolar plates

PEMWE Bipolar plate SOEC
Interconnect

T~80°C T =600-900°C
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® Manufacturing
® PFSA Mombrane
Irictium

Platinum

Cost breakdown of a 1 MW PEM electrolyser system based on IRENA analysis.

@ Porous Transport Layer (PTLs)

@ Small parts (sealing, frames)

® Bipolar Plates (BPs)

@ Stack assembly and end plates
Catalyst Coated Membrane

Protective coating BPs

PEM Electrolyser

cost breakdown

@ Balance of Plant

@ Stack components incl. CCM

e

U%
' Balance of Plant

@ Power Supply
@ Deionised Water Circulation
@ Hydrogen Processing

Cooling

Replace Pt coated Ti with stainless steel bipolar plates
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Develop protective coatings for SOEC
interconnects
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->Tobias Holt, tomorrow ~9:10
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19th International Symposium
on Solid Oxide Fuel Cells (SOFC-XIX)

Sponsored by High-Temperature Energy,
Materials, & Processes Division of

The Electrochemical Society

and The SOFC Society of Japan

Stockholm, Sweden

July 13-18, 2025

S U B M |T The Brewery Conference Center
N [@A%Y

Abstract submission deadline: February 7

July 2025, Stockholm:

M H The largest conference on SOC
O re 2 technology in the world

Jan Froitzheim
Dept. of Chemistry and Chemical Engineering
Rt Chalmers University of Technology
CHALMERS jan.froitzheim@chalmers.se
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