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Copper is a well-known material for its widespread use
in electronics, heat conductors, and canalization. Unfor-
tunately, this metal is an active material, which undergo
oxidation quite easily in humid or aqueous environment.
This oxidation process is accompanied by an inconvenient
dissolution of copper; problematic above all when copper
pipelines are used for water distribution systems.

A suitable solution to reduce copper corrosion, as well as
its dissolution, is the protection of this metal by the for-
mation of Self-Assembled Monolayers (SAMs) of alkane-
hiols. Copper electrodes protected by that means have al-
ready been studied by numerous groups of researchers [1,
2, 3, 4] but, to that day, the solutions of modification as
well as solutions in which copper (before and after protec-
tion) may be dissolved in during the corrosion process have
never been analyzed.

The first purpose of the present study was then to deter-
mine the copper content of various alkanethiols modifica-
tion cells after immersions of copper electrodes. These
analyses gave useful information on the formation of links
between the thiol functions and the metallic substrate and
lead to the establishment of a grafting mechanism of alka-
nethiols on copper. The technique used for this study is the
flame Atomic Absorption Spectroscopy (AAS). In a sec-
ond time, the resistance of modified copper samples against
corrosion, the efficiency of the SAMs, has been attested in
three different media: ultra pure water, distribution water
and NaCl 0.5 M. To do so, modified surfaces allowed to
stay diverse periods in those three media have been studied
by electrochemical methods like cyclic voltammetry and
polarisation curves. Accordingly, analysis of the solutions
by AAS gave information on the ability of the modification
treatments to prevent dissolution of copper.

During this work, different alkanethiol molecules with vari-
ous chain length and terminal functionality have been used.
The choice of a suitable alkanethiol molecule and the op-
timization of SAMs’ formation were crucial steps in our
search for copper dissolution prevention. Various parame-
ters like pre-treatment, electrochemical activation, solvent
choice, concentration of the modification cell or immer-
sion time of the samples have been taken into account. All
surfaces were characterized by X-Ray Photoelectron Spec-
troscopy (XPS).
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