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Atomistic modelling of water/solid interfaces 

Structures and processes at water/solid interfaces play an important technological role in a wide range of areas such 

as electrochemical energy conversion and storage, photoconversion, sensors, and corrosion, just to name a few. Still, 

our understanding of the structure of water/solid interfaces is still limited. This is due to the fact that the liquid nature of 

water in principle requires to perform statistical averages which can numerically be rather time consuming [1]. Further-

more, for many water/solid interfaces the explicit consideration of the electronic degrees of freedom is necessary [2], in 

particular as far as electrochemical systems are concerned. This makes the atomistic modelling of water/solid interfaces 

very demanding. Still there has been recent progress with respect to the atomistic modelling of water/metal interfaces 

based on ab initio molecular dynamics (AIMD) simulations [2]. 

In this presentation, I will particularly focus on AIMD studies of water/metal interfaces but also touch water/oxide inter-

faces. There will be a particular focus on the structure of the water molecules directly at the solid surface. As far as 

electrochemical water/solid interfaces are concerned, there is a crucial control parameter that needs to be taken into 

account, the electrode potential [3] which adds further complexity to the modelling. I will also illustrate how simulations 

of water/solid interfaces under potential control can be performed. 
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