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I
Who are we?

Different type of electrolyzers
Alkaline water electrolyzer (AWE)
ü Mature technology

ü Cheap catalyst material

ü Long term operation
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(AEMWE) × Need strong alkaline electrolyte
× Slow start up and shout down time
× Current density low (0.7 A/cm2)
× Low hydrogen purity at low load

Dokhani et al, Int. J. Hydrog. Energy., 48, (26), 9592-9608, 2023

H2 Production
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I
Who are we?

Different type of electrolyzers
Proton exchange membrane water electrolyzer

(PEMWE)
ü High hydrogen purity 

ü Good for dynamic load operation

ü Current density high (2.4 A/cm2)
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(AEMWE)
× Using Platinum Group Metals (PGMs)  
× Expensive

Dokhani et al, Int. J. Hydrog. Energy., 48, (26), 9592-9608, 2023

Proton DIN site
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Anion Exchange Membrane 
water electrolyzer (AEMWE)

üCheap catalyst material (AWE)
üHigh current density (PEMWE) 
üHigh hydrogen purity (PEMWE)
üDynamic load operation (PEMWE)
× Promising but still not mature 

AEM

AEMWE
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Water electrolysis AEMWE

AEMWE has gained attentions

Scopus - document search results.
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Issues in AEMWE
• Chemical degradation within the membrane and electrodes results in 

the following issues leading to low stability in AEMWE:

• Membrane thinning, causing hydrogen crossover.

• Reduced ion exchange capacity, consequently increasing ohmic 
resistance.

• Carbonate formation of the supporting electrolyte and chemical 
degradation of the membrane and ionomer in the catalyst layer

• Leaching out of catalyst into electrolyte

• And other degradations ….
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AEMWE system build up in RISE

• Temperature controller
• Good for long term condition
• Gamry potentiostat for electrochemistry characterization   
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Electrolyzer Cell (5 cm2)
• Membrane:

–  Aemion  AF3 ( Commercial membrane from Ionomer Inc)

• Cathode electrode:

– NiFeCo (Commercial hand painted on nickel fiber paper)

• Anode:

– Ni2Fe2O4 (Commercial hand painted on stainless steel fiber paper)
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• Cell will be hold at 1 A/cm2 for 100h and the electrochemical 
characterization will be performed.

• Then an Accelerated stress test (AST) consisting in maintain  0.2  
A/cm2 for 18 s and then 0.2  A/cm2 for 18 s and two steps repeated  
10,000 timed (= 100hr) times of dynamic ageing.

Test protocol
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Galvanostatic stability Measurement 
and AST testing at 1 and 0.2A/cm2
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room temperature (15-20 oC)
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Additional and  future tests 
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• Electrochemical characterization
• Impedance
• Polarization curve

• Post test like Scanning Electron Microscope (SEM)

• Gas crossover measurement.
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• AEMWE has gained attention due to low-cost materials with 
relatively high efficiency for hydrogen production.

• The key technical questions regarding AEMWE: The maturity 
and its long-term durability.

• Future works
• To ensure the durability of AEMWE, a range of methods 

must be employed to obtain the most accurate results.
• Conduct a durability and lifetime test on an MEA 

prepared with other partners of the PUSH program and 
compare with current results.
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