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PROJECT AND OBJECTIVES
This project aims to redefine anion-exchange 
membrane water electrolysis (AEMWE), surpass-
ing the current state of alkaline water electrolysis 
(WE) and bringing it one step closer to proton-ex-
change membrane WE in terms of efficiency, but 
at a lower cost. The three main challenges of 
AEMWE – membrane, catalyst and stack – are 
addressed by three small and medium-sized enter-
prises and a large hydrogen company supported 
by seven renowned research and development 
centres. With a prototypic five-cell stack at ele-
vated pressure in a 2 000-hour endurance test, 
the performance of the state of the art (SoA) of 
AEMWE will be validated twice. This will have an 
impact on the cost of green hydrogen.

NON-QUANTITATIVE OBJECTIVES
The techno-economic assessment and life cycle 
assessment are expected to demonstrate a reduc-
tion of capital expenditure and operating expenses 
for AEMWE relative to proton-exchange membrane 
WE and alkaline WE. Data collection and evaluation 
are complete and under review.

PROGRESS AND MAIN ACHIEVEMENTS
•	 The membrane electrode assembly (MEA) 

with OXYGN-N anode, H2GEN-M cathode 
(both catalysts from project partner CENmat) 

and commercial anion-exchange membrane 
(AEM)/ionomer achieves 2 V at 2 A/cm2 in 
0.1 M KOH. No irreversible degradation was 
seen in a 400-hour test.

•	 AEM conductivity of 62 mS/cm and area-spe-
cific resistance of 0.065  ohm.cm2 were 
achieved.

•	 The project created a new method for AEM 
membrane reinforcement with covalent bonds 
between the matrix and the ionomer, with con-
ductivity of 62 mS/cm.

FUTURE STEPS AND PLANS
•	 MEAs for the stack will be prepared at 200 cm2. 

Project materials will also be prepared, and tar-
geted performance set. The long-term testing 
of the 25 cm2 MEA is proceeding.

•	 Stack design will be finalised and constructed. 
The first draft has already been prepared and 
is awaiting finalisation of the configuration of 
components.

•	 The stack has not yet been put into operation 
at increased pressure.

•	 Long-term testing of the stack will seek to 
demonstrate the required stability. To date, 
testing has been up to 25 cm2 (single cell). 
In-stack testing is still to be carried out.

•	 Data analysis for the life cycle assessment 
and cost analysis is at an advanced stage.

QUANTITATIVE TARGETS AND STATUS

Target source Parameter Unit Target
Achieved to date 

by the project Target achieved?

SoA result 
achieved to date 

(by others)
Year of SoA 

target

Project’s own objectives 
and MAWP addendum 

(2018–2020)

Maximum AEMWE stack size realised in the project
Stack power kW 2 0.075 2.4

2021
Cell area cm2 200 25 N/A
Pressure bar (relative) ≤ 40 0 ≤ 35

MAWP addendum 
(2018–2020)

Energy consumption @ power kWh/kg @ W/cm2 53.6 @ 2 53.6 @ 3.6 53.6 @ 2.4
Corresponding to cell voltage @ current V @ A/cm2 2 @ 1 2 @ 1.8 2 @ 1.2

Non-PGM catalysts
Project’s own objectives 
and MAWP addendum 

(2018–2020)

Added overpotentials (anode and cathode) mV 415 232 250
2020

Current density mA/cm2 1 1 1

MAWP addendum 
(2018–2020)

Stable operation for 2 000 hours, cell voltage 
gap after 2 000 hours of operation mV 50 No 2 000-hour 

test yet < 2

2021

Extrapolation to efficiency degradation at 
rated power and assuming 8 000 hours of 
operation per year

Extrapolated to 
%/year

Extrapolated 
to 7.2 No test yet < 0.3

Chemically, thermally and mechanically 
stable AEM ionomer and membrane with 
conductivity

mS/cm ≥ 50 62 80

Area-specific resistance ohm.cm2 ≤ 0.07 0.065 0.045
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