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Thiswork showsthat it is posgble to
prepare awell-defined Ru(001) surfaceby
anneding in an airtight quartz cdl purged
continuowsly with hydrogen gas. Runnng cyclic
voltammetry onthe a-prepared Ru(001)
eledrodein 0.1M hydrofluoric and perchloric
add solutions resulted in well -defined redox
characteristics. Figure 1 showsthe cyclic
voltammograms at 50 mV/sin 0.1M HCIO, of
Ru(001) eledrodes prepared by anneding in a
hydrogen environment (solid line) and
medhanically pdishing (dotted line). Evidently,
different pretreament of the Ru(001) eledrodes
resultsin urike morphdogy of the CV profil es.
In particular, the solid trace @ntains the
well -defined hydrogen charaderistics at the
neighbarhood d —0.1V and the alsorption d
oxygen nea 0.3 V. These two feaures appear to
be we or totally misgng in the dotted trace
The strong resemblance of the solid curveto
those obtained in utrahigh vaauum (UHV)
suggests that the Ru(001) eledrodeis
eledrochemicaly well-defined.*2

The cycli c voltammograms of Ru(001)
obtained in 0.1M H,SO, contrast markedly with
that obtained in 0.1M HCIO,. It appears that the
well -resolved hydrogen feaures nea 0.1V are
eliminated, replaced by irreversible broad wave
centered at 0 V. onthe other hand, the CV
fedures asociated with the alsorption d
oxygen persist. We will present high-quality
STM results to show that the presenceof an
ordered structure of (V3 x v7)oblique,
attributable to the asorption d (bi)sulfate
anions. The formation d an oxygen adlayer
however prevail ed at patentials higher than 0.3
V.

Irreversible alsorption d the (bi)sulfate
anionsfrom 0.1 M sulfuric agd at —0.1V (vs.
Ag/AgCI) renders ahighly ordered structure,
identified as (V3 x V7)oblique by in situ STM
(Figure 3). This arrangement of (bi)sulfate
anions is the same & those foundat the (111)
surfaces of Au, Pt, Rh, Pd, Ir, and Cu
eledrodes.®® Potential excursionto 0.4V results
in awell-ordered (2 x 2) — oxygen adlayer at the
expense of the (V3 x V7)oblique — (bi)sulfate
structure. lodine @oms are alsorbed stronger
than the (bi)sulfate and oxygen adlayer spedes,
irrespedive of the potential.
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Figurel.Cyclicvoltammogramsof Ru(001) at 50
mV/sin0.1M HCIO, Thesolid and dotted lineswere
obtained for Ru(001) prepared by annealing in
hydrogen and mechanically polishing, respectively.

Figure3.Insitu STM atomic resolution of
Ru(001) - %3 x ¥7)oblique - (bi)sulfate
structure.



