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Figure 1. HK and L-scans at the reciprocal
positions of the formed passivation layers.

Report:

The prototypicd binary alloy CusAu exhibitsin its
ordered phase a ghic, fcc-like lattice with Cu, the
eledrochemicdly lessnode cnstituent, occupying the
face cetred sites In contrad to Cu, pueAuis gablein
aqueous dedrolyteswithin the whole potential range
of stability of water itsdf, i.e., hydogen evolutionand
oxygen evolution at the limiting negative and paitive
potentials, repedively.

In experiment SI-861 we obsaved the growth of an
initial ultra-thin Au-rich layer at low overpatentials (of
the Cu dsolution). At elevated pdentials thicker
(about 3nm thick) islands were obseved. The transition
potential was dou 400 mV vs Ag/AgQCI. TheseAu o
Au-rich layers passvate the CusAu crystal and the
dissolution currents ae very small after their formation
untill a aiticd potential is readed and massve Cu
dissolution takes place with the formation d a thick
porous Au layer. The aiticd potential for CusAu in
0.IM H,SO, is &ou 800 mV vs Ag/AgCl. The
passvation layers turned ou to grow initialy with a
lattice onstant different from Au, bu the final thicker
islands were growing at exadly the Au pasition. The




initial ultra-thin layer isthus different from bulk Au, which can be understood byeither strain and
intermixing d Cu, bu also by a possble different structure of an ultra-thin layer from a bulk structure. All
Au/Au-rich layers grew with their 111 gane parallel to the CusAu(111) surface ad with an in-plane
orientation d the gructure rotated by 6C° (120°) with reed to the substrate. This means that the 111 layers
of the regedive fcc-like gructures hange there gadking sequence

In continuation to experiment SI-861 we gudied the before obsaved structural evolution o the surfaceof
CuzAu(111) under the influence of an additive of 5mM of HCl. We obsaved the sane layers, i.e. the growth
of an utra-thin layer at low (Cu) overpotentials and thicker islands, showing Bragg pe&ks & exadly the
paosition expeded for a pure Au crystal with the repedive orientation (Fig.1). With the HCI additive in the
solution the transition takesplacenevertheless &lower potentials (now abou 250 mV) than olseved for the
casewithou Cl-. Also the obsevation d the twin damain within the passvation layer was now obseved
drealy at abou 300mV.
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Figure 2. A resonant diffraction experiment reveals a Cu content of about 40% in the ultra-thin layer.

In addition to the Cl-experiments, we performed reonant diffracion ona sanple withou Cl- in the lution.
For one auch sample we could reved a Cu content of abou 40% in the ultra-thin layer, whil e the thicker Au
layers & elevated paentials srowed nosign d a Cu content, as expeded. For the substrate the measirement
reproduced a Cu content of 75%. The integrated dffradion intensitiesof the repedive measirements ae
shown in Fig.2. Neverthelesswe experienced major difficultiesin finding a reliable séting d the beamline
optics

We must state here that also the repedive time that we gayed at a cetain pdential, i.e. the time we dlowed
for the growth of the passvation layer at certain paentials dso influencesthe growth charaderistics For
further experiments we have therefore to take cae to compare the growth with similar time-potential
evolutions.



