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Electro-catalysts make it possible to facilitate electrochemical reactions, with important applications in several fields, such as energy storage, chemical synthesis, biosensors, water electrolysis. 

The electro-catalytic activity is largely influenced by the charge distribution at the electrochemical interface, the few Ångstrom thick metal-liquid interface region where the exchange of charges takes place. Understanding the involved mechanisms is of paramount importance. It is above all a question of being able to characterize the structural and electronic properties of the catalyst surface and of the charge distribution in the solution. Nevertheless, unlike for the atomic structure characterization, there is currently no experimental method to specifically probe the electronic structure at this interface.

We present here a new approach, which allows the direct experimental measurement of the charge distribution at the electrochemical interface. This was achieved by combining experimental and theoretical approaches, i.e. coupling in situ experiments of Surface Resonance X-Ray Diffraction (SRXRD) with first-principle simulation of the measured spectra. FDMNES code, extended for the simulation of surface resonant diffraction experiments1, has now been developed for the electrochemical interface description, to consider the presence of the electrolyte facing the crystal and the effect of the applied external electric field.

We succeeded here in measuring for the first time the spatial charge distribution at the electrochemical interface of the archetypal system Pt(111) in acidic solution2,3. 

Our results demonstrate the potential of this original way to unveil the electronic densities at the electrochemical interfaces, a challenging topic for the understanding of the electrochemical reactivity and to validate the theoretical predictions. 
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