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Sn(1V) oxide is one of the most studied metal
oxides due to its wide aplicaions ranging from
eledrochemistry to optics, solar cdls or gas ®nsor. We
have recantly developed an eledrochemicd method to
ohbtain SnO, nanoparticles containing metal catalytic
centers, that may result in an enhanced sensitivity of the
material as gas detedor [1]. SnO, displays n-type
semiconducting properties, and the presence of oxidizing
and reducing agents is known to have dramatic effeds on
the dectronic properties of the material surface[2].

Despite the high interest of these oxides because
of the close relationship between its eledrochemicd
behavior and its applications, only a few studies have
been recently reported regarding the dedrochemicd
behavior of these oxides. Some resultsin citric add media
at different pH have been reported [3] and more extensive
results giving information about this system can only be
found in ealier works [4]. All these studies were done on
polycrystalline tin and, to our knowledge, there is no
fundamental reseach on tin single aystals that supparts
the reported results. Following previous work of our lab
in the growth of iron oxide films under eledrochemicd
control [5], we have started a dcharaderizaion of tin
oxidesin borate buffer solution.

In order to investigate quantitatively the
eledronic properties of the semiconductor material, and
the medhanism responsible for the gas-sensing properties
of tin oxide, we have studied the dedrochemicd behavior
of tin eledrodes in a borate buffer solution at pH = 7.5.
Regarding the understanding of the basic mechanisms of
sensing, some alvantages of anodic oxide films in
solution, compared to nanoparticle-based materials in air
are: (1) The layer formation and the dange in its
eledronic properties are ontrolled externally by the
potential applied to the sample. (2) The measurements
versus a true reference dedrode in solution allow
guantitative results. (3) lded contad to semiconductor
provided by metal substrate. (4) Changes in surface
morphology can be followed by in situ SPM, further using
asingle aysta to take advantage of the high resolution of
these techniques.

The results that will be presented include the
asdgnment of the oxidation / reduction pe&s in the
voltammogram (figure 1a, and b) , and correlation with
eledrochemicd impedance data in the significant
potential regions (see fig. 1c). This alows the
charaderizaion of the dedronic properties of the oxide
layer formed at different anodic potentials, and to sketch
the dedronic energy diagram of the complex interphase
metal / oxide / solution in every case. Our data suggests
the buildup o an energy barrier at the surface (located
presumably at the oxide / solution interphase) that
strongly conditions the dedrochemicd behavior of the
oxide layer (e.g. reduction potentials). Such energy barrier
may be related to the sensing properties of SnO, when
exposed to oxidizing and reducing agents.

In order to extend these systematic studies on
polycrystalline tin to better controlled surfaces, we have
developed a chemicd method to oltain atomicdly flat
terraces on Sr{ 100} single-crystals (see figure 2). The

procedure involves a solution that etches tin
anisotropicdly, thus alowing both  senstive
eledrochemicd studies and the dired visualizaion of the
eledrode processes using STM as used previoudy to
image the Iron oxide thin film [5].
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Figure 1. () Cyclic voltammograms of a tin electrode in
aborate buffer solution at pH = 7.5. Scan rate 15 mV/s. It
is observed that the paosition of pe&k VI shifts when
scanning p to dfferent patentials: (0) 0.5V; (---) 1.7 V;
(b) Pe&k VI position ( A ) and hydrogen evolution
potential (for log | = -3.7) shift (O ) with resped to the
oxidation potential applied after oxidation during 10 s,
scan rate 15 mV/s; (c) Extrapolation of Mott-Schottky
plots from eledrochemicd impedance data with resped to
the oxidation potential applied.

Figure 2. AFM image of the dched atomic facds of
Sn(100) surfaceafter chemical treament.
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