
Annual Symposium 2014

Contribution ID: 22 Type: not specified

Intercalation of hydrogen into Cu(111) under
reactive conditions studied by in-situ STM
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Dissociative adsorption and intercalation of hydrogen on/into metal surfaces is one of the most intensively
studied processes in electro-catalysis.
In our current study we present combined electrochemical and in-situ STM work on the impact of the hy-
drogen evolution reaction (HER) onto the structure of a Cu(111) electrode surface exposed to a dilute (5 mM)
sulfuric acid solution (Fig. 1). Hydrogen evolution takes place at potentials more negative than the decay of
the laterally ordered adlayer of sulfate anions. The adsorption/desorption and lateral ordering of sulfate is
associated with the appearance of a pair of peaks in the respective voltammogram (P1 and P2 in Fig. 1).
The reduction of hydronium cations into hydrogen strongly affects both the geometric and electronic struc-
ture of the Cu(111) surface without changing the overall atom density in the topmost copper layer. The latter
effect has recently been described for the respective Cu(100) electrode surface under hydrogen evolution [1].
On Cu(111) a highly ordered (4 x 4) super-lattice forms under hydrogen evolution with an in-plane coordina-
tion of individual copper atoms that significantly deviates from an ideally hexagonal one. In-planes distortions
and a profound buckling of the Cu(111) lattice is rationalized in the light of recent DFT calculations as a pop-
ulation and lateral ordering of sub-surface hydrogen [2].
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