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Further Understanding Related to
Transport limitations at High current
density towards future ElectRodes

for Fuel Cells
News: Review of FURTHER-FC Workshop held at DLR, Stuttgart (Germany)

Main Progress FURTHER-FC - Research overview

FURTHER-FC Workshop Agenda

Welcome Coffee
NEHEIRELS

Welcome and Introduction to the Jens Mitzel DLR
s workshop Pawel Gazdzicki DLR
; Joél Pauchet CEA
General challenges in PEMFC Ludwig Jorissen ZSW
—t Importance of strategic research Ludwig Jorissen Hydrogen Europe
U challenges Laurent Antoni Research
Overview of CAMELOT Thor Aarhaug SINTEF Industry
m Overview of FURTHER-FC Joél Pauchet CEA
. = Introduction of project partners
Coffee Break
Main Progress Arnaud Morin CEA
Importance of the Project from Industry Stephane Cotte Toyota Motor
Point of View Europe

Lunch break
Scientific highlights from FURTHER-FC

lonomer Thin Films Kunal Karan University of
Calgary

Characterization of the CCL structure — Laure Guetaz CEA

spatial distribution of the materials Tobias Morawietz UES

Characterisation of CCL materials - local Anthony Kucernak ICL

transport properties and transport-free
electrocatalysis
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Quantification of local conditions in MEA Pierre Boillat PSI
Electrochemical characterization Jens Mitzel DLR

Coffee Break
Electrochemical modelling Michael Eikerling RWTH Aachen
Multiscale Modelling Thomas Jahnke DLR
High Oxygen Permeable lonomers for Andrew Park Chemours US
Durable, High Power Density Cathodes
Discussion with the audience Joél Pauchet CEA

Arnaud Morin

Introduction of FURTHER-FC Luca FEOLA Clean Hydrogen
Project Officer Partnership
Closing Remarks Joél Pauchet CEA
DLR Lab Tour Jens Mitzel DLR

Selected Presentation Summaries
General Challenges in PEMFC — Ludwig Jorissen (ZSW)

Summary

25k+ hours durability were show, but the exact ,solution” to long life is not fully understood’

» Fuel Cell specifications are moving targets!
— Shift from maximizing power density at minimum noble metal loading to maximizing endurance.
— Durability requirements in form of voltage loss over time shifts from, 12 uV-h"' to ~ 2 uV-h"'.

* Proposed measures:
— Increased noble metal loading
— Stabilize Pt-particle distribution and cataly<st supports
— Use additives to reduce sensitivity to fuel contaminants, cell reversal and radical attack
— Use thicker membranes
o Good for uniform thickness los but how about pinhole formation
— Decrease operating temperature
o In contrast to heavy duty application providing lower heat rejection area
— Operate between 0.85 V (catalyst stability) and 0.7 V (efficiency)
— Oversize stack to compensate for activity losses
— Adapt operating conditions over lifetime
— Graphite vs. metallic bipolar plates?

Overview of Camelot — Thor Anders Aarhaug (SINTEF)

Hydrogen : a new player at the service of the environment and the economy
European research activities in hydrogen technologies — Laurent Antoni / Ludwig Jorissen (Hydrogen Europe Research)

* Unanimous consensus at the international level: without considering the Hydrogen vector, the
objectives of COP 21 and carbon neutrality by 2050 will not be achievable

* Hydrogen is a priority in Europe

* Europe has published its ambitious hydrogen strategy and created the Clean Hydrogen Alliance to
build a H2 ecosystem. This strategy will be carried out in cooperation with European member states
hydrogen strategy and based on international collaborations to accelerate progress in hydrogen
technologies, contributing to a “Hydrogen Economy”

A strong Public-Private Partnership with a focused objective has accelerated the development of
technology base towards market deployment of FCH technologies and is continued with the new Clean
Hydrogen JU in Horizon Europe

* Strong, competitive Research and Innovation in close collaboration with European Industry is essential
to foster commercialization and hydrogen technologies.
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Characterization of the CCL structure — spatial distribution of the materials — Tobias Morawietz (UES), Laure Guetaz (CEA)

E-tomography: Pt nanoparticle distribution
on the carbon support

Characterisation of CCL materials — local transport properties and transport-free electrocatalysis - Anthony Kucernak (ICL)

Electrochemical characterization - Jens Mitzel (DLR)

Electrochemical modelling - Michael Eikerling (RWTH Aachen)

Multiscale Modelling — Thomas Jahnke (DLR)



FURTHER-FC Newsletter #4

Further Understanding Related to
Transport limitations at High current
density towards future ElectRodes for Fuel
Cells

High Oxygen Permeable lonomers for Durable, High Power Density Cathodes —Andrew Park (Chemours US)

Importance of the Project from Industry Point of View — Stephane Cotte (TME)

FURTHER-FC Consortium
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