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Next generation alkaline
water electrolysers with
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materials
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= Callyear: 2019
= Call topic: FCH-02-4-2019: New Anion Exchange Membrane Electrolysers
= Project dates: 01/2020 - 12/2022
= % stage of implementation 01/11/2019: 64%
= Total project budget: 2 597 414 €
= FCH JU max. contribution: 2 204 846 €

= Other financial contribution: 392 567 €
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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; Highly active
non-PGM oxygen evolution reaction
(OER) and hydrogen evolutionreaction
(HER) catalysts; MEAs; low-cost high
efficiency Porous Transport Layers
(PTLs); 200 cm? active area AEMWE 5-
cell stack

The stack will reach2 V@ 1 A cm with
pure water or 0.1 M KOH electrolyte
feedstock. 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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Pole plates

Porous current distributors
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Coating media
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FAA-3-50 NEWELY
Dd Achievement to-date (UNCCLNNNN ) Zuyse
<2.5Qcm? 0.065 Q cm?

25% 50% 75%

Membrane and binder Type 1 - based on hydrocarbon
backbone with DABCO functional group

0.090

130 — =
« High OH- conductivity, R -
« good mechanical stability (60 pm thickness) o ]
« Stability of functionalgroup in KOH 510k I
- Developed active binder based on same chemistry = E E R
Membrane parameter Comment on the next optimisation steps !
DABCO target 90¢ 3 0.065
Tensile stress at break, MPa 3.4 15 Crosslinking; Reinforcement textile - - C e n s ey 5w v Ve
Tensile strain at break, % 436 100 Target was met 0 30 60 9 120 150 180
IC,Sm 6.0 5.0 Target was met Tlme_/mmuteS. '
ASR, Q cm? 0.27 0.07 Increased degree of chloromethylation; Thickness reduction ICvs time at 30 °Cin demineralised water
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1 A/cm?
Lz, | | | 25% 50% 75%
® CENmat all CRM-free Catalyst 5 eﬂv—‘—‘—b&
_ 2} ® Commercial Platinum/ Iridium Catalyst i ]
> c © ° @ 80 mA
\T; 1,8} o © e ° e © © °* | 1.8 /’/
= PEEE e = / ==
D14l ess? 8 16 ,,,
s @ 0.1M KOH, 50°C, Commercial AEM S 1/
val Membrane & PTL o 0,1 M KOH
. 50°CH
L2l—t o : s 2 ] © 8¢
Currentdensity (A Cm-Z) 0 200 400 600 800 1000 1200 1400
Current density / mA/cm?
’ . . . .
~ CENmat’s proprietary: All project materials:
« Highly active and durable CRM-Free .

Highly active and durable CRM-Free
catalyst (OER & HER)
s=Rroject membrane and ionomer

Commission

catalyst (OER & HER) &

 Low cost component and cell desigmp2021
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pressurized
air / nitrogen

cathode
in/out

~ thermal oil
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282 mm

Single cell test system

- 25cm?cell size

- ambient pressure

- uptol50A@3V

- useable for PEM/AEM

Achievement to-date

224 mm
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Test station for AEMWE

25 cm?/ 200 cm?

resin water / KOH
option for NEWELY Stack

New AEMWE stack
- 5cells

- 200cm?

- 1A/cm*@2V

- Upto2kw
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1)Najibah, M., Tsoy, E., Khalid, H., Chen, Y., Li, Q., Bae,
C., ... & Henkensmeier, D. (2021). PBI nanofiber mat-
reinforced anion exchange membranes with covalently
linked interfaces for use in water electrolysers. Journal of
Membrane Science, 119832.

2)Henkensmeier, D., Najibah, M., Harms, C., Zitka, J.,
Hnat, J., & Bouzek, K. (2021). Overview: State-of-the art
commercial membranes for anion exchange membrane
water electrolysis. Journal of Electrochemical Energy
Conversionand Storage, 18(2), 024001.

3)Aili, D., Yang, J., Jankova, K., Henkensmeier, D., & Li,
Q. (2020). From polybenzimidazoles to
polybenzimidazoliums and polybenzimidazolides. Journal
of Materials Chemistry A, 8(26), 12854-12886.
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PBI nanofiber mat-reinforced anion exchange
membranes with covalently linked interfaces for
use in water electrolysers

Volume 18, Issue 2 TECHNOLOGY REVIEW
May 2021

Water Electrolysis &

') Check for updates

Fr |

m Ehe |-'_: Urna
4 Journal of Materials Chemistry A

From polybenzimidazoles to
polybenzimidazoliums and
polybenzimidazolides

David aili, B =2 JingshuaiYang, ©*° Katja Jaokova, B > Birk Heokensmeier B % and Qinglen
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Overview: State-of-the Art Commercial
Membranes for Anion Exchange Membrane

M) Check for updates
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Major risk for project progress:

« Covid-19 effects with partial laboratory shutdowns, travel restrictions
«  Work much less efficient

 However some countries (e.g. Korean partner) less affected
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Exploitation
Openaccess  Business ”
Highimpact  publications  partneship s
factor papers Product

development

Conferences Renewable
grid provider

Industry fairs

Workshops

W b Westidlische membrasen? e Advertisement
Transfer of IP
PR Electrodes Social media
B -
penetration
s or steel
Tl"ﬂlllﬂll'lg industry Business case
Entrepreneurship Mass production
RGD projects Fromthelah  |nvestment COSUlting
to the market
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Exploitation Plan/Expected Impact

Impact

« Game-changer electrolyser

« No PGM materials — no supply
problems

 Low cost

* Increase EU competitiveness in
production of green hydrogen

European
Commission
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