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Water splitting is regarded as a key technology to convert renewable energy into hydrogen, which can
be later used as fuel or chemical. Among the different types of low-temperature electrolyzers, Proton
Exchange Membrane (PEM) electrolyzers are especially suitable for the conversion of intermittent
energy sources (such as wind or sun) into H, due to their high flexibility, short start-up time, and high
efficiency when working at partial load.[1]

In this talk, first the components of a PEM electrolyzer (membrane, catalysts, binders, bipolar plates)
will be introduced and their role will be discussed. The focus will then be on the design of materials that
can address the challenges of high activity and extended durability.

The catalysts in PEM electrolyzers are typically made of noble metals, both at the cathode and anode.
Pt/C and IrO; are the state-of-the-art catalysts for the hydrogen and oxygen evolution reactions,
respectively, but their scarce availability and high price hinder the development of PEM electrolyzer at
larger scale. Thus, efforts are spent on the development of catalysts with high activity, stability, and
reduced noble content. With this regard, | will discuss some examples of catalyst preparation,
characterization, and testing in a three-electrode cell [2,3].

Although catalyst design represents a main pillar, this is just the first step in the assembly process of a
PEM electrolyzer. Challenges related to scaling up include catalyst deposition techniques and the
development of ionomers that enable fast gas transport and high electrical conductivity in both the
membrane and binder.
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