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Short summary about NEWELY

e Starting date: 15t January 2020

* Duration: 42 months

e Budget: 2,597,414 €

* FCH-JU contribution: 2,204,846 €

e Call topic: FCH-02-4-2019 New Anion Exchange Membrane Electrolysers
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 NEWELY project aims to redefine AEMWE, surpassing the current state of AWE and
bringing it one step closer to PEMWE in terms of efficiency but at lower cost. The
main developments include:

Stable AEMs and ionomers with ionic conductivity of at least 50 mS cm™ in pure water

Highly active non-PGM nanostructured oxygen evolution reaction (OER) and hydrogen evolution
reaction (HER) catalysts

MEAs based with pore-gradient catalytic layers with open structure

Thermal sprayed pore-graded macroporous layers (MPL) on low-cost mesh-type stainless steel PTLs,
to decreae cell overpotential

200 cm? active area AEMWE 5-cell stack with hydraulic compression technology and output
hydrogen pressure up to 40 bar.

* The stack will reach 2V @ 1 A cm™ with pure water feedstock only or diluted KOH.
The targeted performance of the NEWELY prototype will be validated in a 2,000
hours endurance test with < 50 mV degradation.
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Partners and their roles in the project

4 Deutsches Zentrum fir Luft- und Raumfahrt e.V. Germany Coordinator, PTL, MEA
DLR (DLR)
Westfalische Westfélische Hochschule Gelsenkirchen, Bocholt, Germany Stack testing, stack development
Recklinghausen (WHS)
(lIomrr?issariat é. I'énergie atomique et aux France MEA, testing
énergies alternatives (CEA)
ProPuUls  ProPuls GmbH (ProPuls) Germany Stack, test cell
@ Air LIQUIde (Alr LIQUIdE) France TEA, LCA
— D( Fondazione Bruno Kessler (FBK) Italy Testing, communication, dissemination and
FONDAZIONE exploitation
EVF  Cutting-Edge Nanomaterials UG (CENmat) Germany Catalysts
= MEMBRASENZ GmbH Sarl (Membrasenz) Switzerland Membrane
& %ﬁmﬁ uuuuuuuu VySOké skola ChemiCkO-teChno|OgiCka' (UCTP) Czech republic Membrane testing' analytics
2 o Ustav makromolekuldrni chemie AV CR v.v.i. (zech republic  lonomer, membrane
NF “EE (IMC-CAS)
ISIST Korea Institute of Science and Technology (KIST) South Korea Membrane
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Concept of NEWELY
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Quantitative objectives

Project Target

AEMWE stack

Cell voltage @ current

Stable operation for 2000 h, cell voltage gap
after 2000 h

Chemically, thermally and mechanically
stable AEM membrane with conductivity ...
Area Specific Resistance

Non-PGM catalyst added overpotential
Anode + cathode @ 1 A cm™

TEA and LCA demonstrate reduction of
CAPEX and OPEX relative AWE and PEMWE

2 kW, <40 bar

2V @ 1A/cm?

50 mV

> 50 mS/cm

<0.07 Q cm?

415 mV
@ 1Acm=2

Analysis study

Max. power not yet determined , O bar
since operation change from pure
water to 0,1 M KOH

2V @ 2 A/cm?

Test of 385 h, voltage gap
<<20 mV

62 mS/cm

0.065 Q cm?

232 mV
@ 1Acm?

Study finalised
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Achievements - Highlights (ow

e Membranes: high conductivity, reinforcement, upscaling and stability.
Commercialization of project membrane started via start-up company of

project partner IMC-CAS: -~
TailorMem -y 5 ==
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Voltage v)

Current density (A/cm’)

2V@ 1,5Acm?




Voltage (V @ 1A/cm?)

Achievements - Highlights

Single cell long term stability

The test validates the test cell hardware
from the company ProPuls for it use in

2.4
2.3

Voltage (V @ 1A/cm?)

ProPUS

1.9
1.8

AEMWE
2.2 28.7 uV/h
2.1 - Re. 1.4 %/1000h
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Achievements - Highlights

e Stack with hydraulic compression technology

2 kW stack fully manufactured, tested
and quality control completed.
shipped and installed at FBK
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* Test bench designed and
constructed for project
AEM measurements

ater



Achievements - Highlights

e LCAresult

LCA relative results - Case DE wind,

50% availabili ty Materials amounts in AEM NEWELY stacks
: percentage total materials/kg H2 produced, case DE wind offshore 50%
B AEM base case B AWE B PEM B AEM target 100%
117 117 11 Total non-metals w/o PEEK
1,25 . . 1510
0,96 nFe
: , 80%
1,00 2 Mo
0,75 60% BN
0,50 m Cu
0,25 40% @ PEEK
0.00 B Steel
GWP Damage to Damage to Damage to Ecocost 20%

human health  ecosystem resources

- & \ 0%
'23;:‘ @ - /\;. AEM base case CRM-free alkaline technology
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Achievements - Highlights

e Scientific publications: 7 peer-reviewed publications published and
innovation award

Journal of Membrane Science
Volume 640, 15 December 2021, 119832

i J
b s s . Hydroosn, /
PBI nanofi er.nlat-renlforce' anion exchange Bast irinovation Awand 2022
membranes with covalently linked interfaces for

use in water electrolysers

“The secret to success Is In the membrane” - NEWELY Project

Motibnb Ataiibab A Bl Elisbesine Tasudel Aiaosmn MUalid Al Vanafon . Chas S Olnakana il Chulsma s
" Volume 18, Issue 2 TECHNOLOGY REVIEW
# May 2021 ) A
o= Overview: State-of-the Art Commercial
oo Membranes for Anion Exchange Membrane

Water Electrolysis @

Dirk Henkensmeler, Malikah Najibah, Corinna Harms, Jan Zitka, Jaromir Hnét, Karel Bouzek

AND STORAGE

M) Check for updates

=+ Author and Article Information

1. Electrochem. En. Conv. Stor. May 2021, 18(2): 024001 {18 pages)

TS From the journal: ;_l'"upde;n n_' “'
Journal of Materials Chemistry A y OQS"R

- 24 - 28 October 2022
Brussels, Belgium
euhydrogenweek eu

From polybenzimidazoles to M) Check for updates
polybenzimidazoliums and
polybenzimidazolides
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Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
do not necessarily reflect those of the European Union or Clean Hydrogen Partnership. Neither the European
Union nor the granting authority can be held responsible for them.
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