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Water electrolysis is considered as an important technology for an increased renewable energy
penetration. This perspective on low-temperature water electrolysis joins the dots between the
interdisciplinary fields of fundamental science describing physicochemical processes, engineering for
the targeted design of cell components and the development of operation strategies. Within this aim,
the mechanisms of ion conduction, gas diffusion, corrosion and electrocatalysis are reviewed and their
influence on the optimum design of separators, electrocatalysts, electrodes and other cell components
are discussed. Electrocatalysts for the water splitting reactions and metals for system components are
critically accessed towards their stability and functionality. On the basis of the broad scientific analysis
provided, challenges for the design of water electrolyzers are elucidated with special regard to the
alkaline or acidic media of the electrolyte.
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