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Report:

The selective dissolution of Cu from Cu3Au(111) in presence of anionic additives e.g. bromide and iodide as
well as under the influence of decanethiols was studied by in-situ X-ray diffraction. The experiment was
performed at the undulator beamline ID32 at the European Synchrotron Radiation Facility (ESRF).

Experimental:

The in-situ X-ray diffraction experiments were performed using Cu3Au (111) single crystal. Prior to the
experiment, the sample surface was prepared in UHV by several sputter-anneal cycles. The cleanliness and
chemical order of surface was verified by Auger electron spectroscopy and low-energy electron diffraction.
The in-situ X-ray diffraction experiments were carried out in a customized thin-film electrochemical cell with
the common three electrode setup [1]. The EC cell (Fig. 1) contains connections for the working electrode
(sample, WE), the counter (CE) and reference electrodes (REF), and for supply (IN) and outlet of electrolyte
(OUT). After UHV preparation and characterization, the sample was quickly transferred under ambient
conditions into the electrochemical cell. Sample surface was then covered by a X-ray transparent Mylar Foil,
sealing the electrochemical cell. Therefore, during the in-situ X-ray experiments, the sample surface was
exposed only to a few mm thin films of electrolytes.

To check the influence of corrosion brightener, electrolyte was prepared by making 10mM KBr solution in
0.1M H,S0Oq. In addition, for checking the influence of heavier halogenide we also prepared ImM KI solution
in 0.1M H,SOy4. To check the influence of corrosion inhibitor thiols, the decane thiols were adsorbed on the
CusAu (111) surface and thiol adsorbed CuzAu (111) crystal was exposed to 0.1M H,SOy.



In our in situ cell, the CE (a Pt wire), and the Ag/AgCl REF are arranged below the sample surface plane. The
sample represents the WE and is held in place inside the electrochemical cell by under pressure with the help
of an aspiration hole in the sample holder underneath the WE. This way of mounting assures clean
electrochemical conditions and allows an easy exchange of the disk like WE. The sample was immersed into
the electrolyte solution inside the cell at a cathodic potential, negative of the expected anodic onset of Cu
dissolution (100 mV vs Ag/AgCl).
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observe the similar phenomenon at even lower potentials. The addition of halogenides clearly promotes the
selective dissolution of Cu from CusAu. In presence of bromide additive, the transformation potential at
which the ultra-thin Au passive layer transforms to the Au islands is shifted to 300mV, whereas in presence
of iodide additive, this transformation even occurred at 150mV. Furthermore, from the out of plane scans
(Fig.2), we could track the changes in stacking sequence of the Cu3Au (111) surface (ABC) to that of ultra
thin Au passive layer (CBA) and reversion to original stacking in case of thicker Au islands (ABC). By
comparing the effect of two anionic additives (bromide and iodide), we observed the stacking reversal only in
the case of iodide, whereas, in the case of bromide, the CBA stacking coexists with the ABC stacking
sequence even after the transformation of ultra-thin Au passive layer to thicker Au islands.

Selective dissolution of Cu from Cu3Au (111) under the influence decane thiols:
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surface, the Au-rich passive layer persists
even at 500mV.

From the above experiments, we conclude that the addition of halogenides promotes the corrosion of CusAu
(111) surface, while the presence of decane thiol on the surface of Cu3Au inhibits the selective dissolution of
Cu. A manuscript comprising these results is in preparation and will be submitted in future.
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