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During the last decales, the adsorption of
alkanethiols on metal surfaces (Au, Ag) has provoked a
huge interest since the resulting structures can be
strategicdly used as templates for building functional
moleaular systems ranging from mmetic biologicd
membranes, chemicd sensors, to optic and eledronic
devices. They represent versatile materials for tailoring
chemica properties of the surfaces by the incorporation of
terminal groups which all ows the control of the diemicd
and physicd properties of the interfaces. That results very
significant for eledrochemists when making we of
potential-controlled processes. Therefore a thorough study
of the dedrochemicd stability of such organic layers on
the metal surfacesisfundamentally required.

Some reseach groups have devoted their
investigations to the dedrochemicd stability of Self-
Asembled Monolayers (SAMs) based on thiols by using
different techniques [1-6]. Nevertheless there ae ill
remaining ursettled isaies and it is our aim to contribute
with additional information. In such sense, we have
followed mainly the reductive desorption 1-octanethiol
and 18-octanedithiol layers on Au(111) by Cyclic
Voltammetry (CV), Scanning Tunreling Microscopy
(STM) and Eledrochemicd Impedance Spedroscopy
(EIS) in eledrolytes of different pHs.

With our CV measurements we dharaderized the
padkage and density of thiolates on the surfacein the
potential region in which no faradaic processes occur.
After that, the desorption of the thiols but aso the
oxidative realsorption processes were monitored. The
areaof the reduction pedks of the thiol and dihtiol layers
correspond to those when the SAMs are in the highest
monolayer density. For the dithiols, such results are
basicdly in agreament with those found for other dithiols
(i.e. 1,6-hexanedithiol) [7,8]. In the oxidative thiol
adsorption process the aea ad the shape of the pegks
depend on the pH and the nature of the thiol in
correspondence with their different solubilites in the
eledrolyte.

EIS provided complementary information since
it reveded more predsely the cgadtance behavior of
such system as the potential or the pH were changed. The
double layer cgpadtance values for the freshly prepared
SAMs were very low acording to the formation of a quite
close-packed layer.

From the STM measurements in the double layer
potential region, we found for octanethiol layers ordered
high density structures typicd for akanethiols on
Au(111). However, in the cae of the dithiol layers a
disordered structure was observed at the potentials at
which no redox processes occur. However, when the
eledrode was aibjeded to reductive dithiol desorption an
ordered structure developped, at potentials dightly more
positive than the reductive desorption pe&k. During this

desorption process aress with a high adsorbate mohility
were deteded, starting from defeds, such as deps,
vacacy island rims and damain boundaries. These aeas
grew with the time and additional aggregates were formed
on them. These aygregates exhibited diff erent shapes, and
in some caes the formation of tubelike fedures
following the substrate symmetry diredions could be
observed. These structures sam to result from some kind
of micdlizaion process [7] which resembles the
(half-)cylindricd hemimicdles found by asembling
surfadants on metal surfaces. On the other hand, during
and after the reductive thiol desorption, it was aso
observed that the step edges becane very rough
indicaing that the gold substrate is quite involved in the
process Moreover, very stable gold islands with
monoatomic height were formed from meaterial extraded
mainly from the steps. These idands kept stable after
subjeding the dedrode to more positive potentials, that
is, in the potential region in which the SAM had been
stable. That implies that subjeding the thiol modified
eledrode to reductive desorption only once is enough to
induce morphologicd changes of the gold substrate
resulting in rougher surfaces. We atribute this effed to
strong interadions between Au and adsorbed thiolate.
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