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Background

Anion exchange membrane water electrolyser

(AEM-WE) system is a favourable choice for
hydrogen production because it utilizes low-cost
and earth abundant catalyst electrodes when
compared to proton exchange membrane
electrolysers (PEM-WE) comprising precious metal
electrodes.

Conventional membrane-electrode assembly

(MEA) in an electrolyser is a membrane, thick
coated with oxygen evolution catalyst (OER) on
one side and hydrogen evolution catalyst (HER)
coated on other side, sandwiched between gas
diffusion layers (GDL). This results in a less stable
system resulted by catalyst erosion and catalyst
instability in harsh alkaline environments.

Thin films of porous nanostructures on porous

substrates are advantageous because:
• Enhance the electrochemical surface area
• Deliver high current densities at low operating

potentials
• More stable than thick films
• Membrane can be re-used
• Efficient gas diffusion
• Less catalyst material required
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Conclusion

Key takeaway:
• Nanostructured coatings are more efficient than bulk coatings.
• Increase in porosity enhances the electrochemically active area for catalysis.
• Thin film catalyst coating on GDL are more cost effective and enhance the stability, when

compared to catalyst-coated membranes.
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