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Resource-efficient in a circular economy  
approach

for an improved well -being to all citizens

Safer, healthier, smarter, more 
flexible, more inclusive and more 
affordable solutions

European energy, transport and energy-
intensive sectors

Achieving at the same time 
strengthened global 
competitiveness and autonomy

Advanced Materials are the backbone of innovation 
for clean and sustainable energy and mobility technologies

Make energy and transport carbon -
neutral and durable
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SINCE 2012

Building on 9+ years 
of experience and trust

NETWORK FOCUS

INDUSTRIAL 

LEADERSHIP

supports a competitive 
European Industry 

developing solutions 
based on advanced 

materials innovations

STRATEGIC FIT

shapes and implements 
EU policies for 

Advanced Materials 
Research and 
Innovation

INNOVATION 

ECOSYSTEMS

collaborates with public 
institutions for the 

implementation of FPs on 
research & innovation, 

demonstration and pilots

EMIRI  promotes, facilitates and supports R&I activities in Europe on 
Advanced Materials for Clean and Sustainable Energy and Mobility Applications

acts as catalyst to share 
knowledge, create a 

network and facilitate the 
alignment of the key 

priorities

facilitates the co-
construction between 

stakeholders of technology 
roadmaps for areas in which 
Advanced Materials make 

the difference



EMIRI Technology roadmap
Focus on areas where Advanced Materials make the difference

Energy sector

Á Renewable energy 

Á Energy storage

Á Energy infrastructures

Energy-intensive 
sectors

Á Mobility

Á Buildings

Á Industry

MAIN DRIVERS

Á Decarbonisation

Á Sustainability / Circularity

Á Competitivity / Autonomy

Á Digitalisation

Focus Areas

http://bit.ly/2MeeaMa


Workshop objectives

Summary of the previous episodes:

A First TechTalkof the Hydrogen Focus Group took place on Nov. 5, 2021, resulting in
the identification of advanced Materials challenges and R&I needs regarding the main
technologiesfor production, conversionand storage of hydrogen. Membersof the focus group
then voted for prioritising the challengeswhere advancedmaterialspotentially impact the most
the developmentof Hydrogentechnologies.

In the meantime, some possible advancedmaterials solutions addressingthese technological
challengeshavebeenproposed.

Onthis basis,technologysheetshavebeenproducedon 4 H2 production cleantechnologies: PEM
electrolysis,Alkalineelectrolysis,SolidOxideelectrolysisandAEMelectrolysis.

Eachtechnologysheetisorganizedasfollows:

a) Short description of the technology
b) State of the Art and future targets at the system level
c) Overview of technology challenges & advanced materials solutions
d) Prioritization of technology challenges & focus on advanced materials solutions
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H2 technologysheetexamples

7



Prioritisation example
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Technology challenge Weight Advanced materials solutions

#1 Lowering Ir & Pt loading while preserving performance 100

#2 Increase stack lifetime 83

#3
Stainless steel use, properties (H2 embrittlement), and 
cost

65

#4 PFAS issue 54

#5 Expensive PGM -based coatings for PTLs and BPP 48

#6 Materials integrity under pressurised systems 47

#7 Self -conditioning of the MEA (membrane) 36

#8 Gasket integrity and compatibility at high pressure 27

#9 Improve cold idle ramp time 9



Workshop objectives

What are we targeting on May 4?

ThissecondTechTalkwill be dedicatedto H2 production by water electrolysis.

Duringthe morningsession(opento all), expertsfrom HydrogenEuropeandkeyEuropeanuniversitiesandRTOs
will present technologyupdates on PEM electrolysis,Alkaline electrolysis,Solid Oxide electrolysisand AEM
electrolysis.

Theafternoonsession(restrictedto the EMIRImembers)will consistof a workshopaimingat further identifying
the most promising advanced materials solutions for every electrolysis technology and building policy
recommendationsprioritizingthe relatedR&Ineeds. Ourobjectiveduringthe afternoonsessionwill be :

First,to reviewthe 4 H2 production technologysheets;

Then, to identify - per technology- the advancedmaterialsKPIsmost impactful for the systemKPIs;

For the TOP10 advancedmaterials KPIs,to put values on SoA and targets, for short term and long term
development;

Tobuild a « qualitativematrix » showingthe relation (andthe impact)of eachadvancedmaterialsKPIson system
KPIsόάIŜŀǘƳŀǇέύ.
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Workshop objectives

HeatmapExample:
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System KPI 1 ΧΦΦ ΧΦΦ ΧΦΦ System KPI n

Advanced materials KPI 1

Χ
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Advanced materials KPI n



Workshop objectives
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And then? the next steps

From this work, we will update the technology sheets with the key advanced materials KPIs, 
including SoAand target values, the Heat maps pointing out the most impactful links between 
advanced materials and system KPIs, highlights on priority R&I needs.



Agenda
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Speakers

Luigi Crema - Hydrogen Europe Researchand FundazioneBruno Kessler

Julie Mougin - Head of High-temperatureelectrolysisdevelopmentat CEA => SOEC

Stefan Loos - Fraunhofer IFAM => AEL

Aldo Gago- Team Leader, GermanAerospace Center (DLR) => AEM

Tom Smolinka- Head of Department Chemical Energy Storage - Fraunhofer ISE => PEM
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FOCUS GROUP ON HYDROGEN

83 MEMBERS
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