In-situ x-ray diffraction and spectroscopic techniques to probe the electrochemical interface
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The atomic structure of the electrode surface in electrochemical environments has been widely investigated using in situ structural techniques including in-situ surface X-ray scattering. Furthermore. refining and combining x-ray techniques have provided insights into the charge distribution, the structure of the electrolyte at the interface and time resolved structural development.
Advances in these directions offer possibilities in elucidating atomic scale models of the electrochemical interface and thus will help to establish structure-stability-reactivity relationships and to understand growth kinetics and electrochemical phase formation.

A fundamental understanding of the nature of the charge transfer, is a major goal in electrochemistry to better understand electrochemical processes and charge transfer during adsorption and deposition. 
Thus, combining x-ray spectroscopy and x-ray diffraction to gain site specific information about the charge distribution at buried interfaces is a promising tool. [1]
The applied potential can induce structural rearrangement without interfacial charge transfer such as metal surface relaxation and double layer charging, which leads to rearrangement on the electrolyte side of the interface. Thus, assessing the structure of the electrochemical double layer and dynamics of potential induced reordering and structural changes can give insights into driving forces and kinetic of electrochemical processes.

Examples of how the use of surface x-ray scattering techniques can help to characterise electrochemical interfaces in situ in order to link, structure, reactivity and stability will be presented. [2-4] 
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