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Water structure at interfaces, particularly metal surfaces, has been the focus of

enormous experimental and theoretical interest recently due to its importance in

scientific fields as diverse as environmental science, corrosion, heterogeneous

catalysis, photocatalysis and electrocatalysis. Extended water structures are extremely

delicate, held together by weak water-solid and water-water hydrogen bonds, with

minor changes in binding energy causing dramatic changes in the macroscopic

properties, such as transport, wetting etc. As a result, only recently has it become clear

that the traditional model for water, (that it forms an icelike structure at solid surfaces),

does not explain wetting. Here I will describe how new experiments and electronic

structure calculations can resolve the detailed hydrogen bonding structure of water and

mixed water/hydroxyl layers at metal interfaces. These experiments reveal a much

richer, more complex picture of adsorption than originally anticipated, but some simple

ideas provide new models for the structure of water and hydroxyl at metal surfaces,

allowing us to predict and tailor the behaviour of interface water in an unprecedented

way.
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