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Abstract

Ordered mesoporous materials have attracted considerable interest in many research areas and
notably in electrochemistry [1]. Dealing with thin film technology, the control of pore orientation is
essential for many applications but it was a long-standing challenge, especially for getting well-
ordered membranes with small mesopore channels vertically oriented onto the underlying support.
Electrochemistry is likely to help on that matter. Indeed, we have discovered that ordered
mesoporous silica thin films with mesochannels oriented perpendicular to a solid surface can be
generated by electrochemically assisted self-assembly (EASA) [2]. The method combines the
electrochemically driven self-assembly of surfactants onto an electrode surface and sol-gel electro-
assisted deposition by electrochemical pH tuning at the electrode/solution interface to induce
condensation of the precursors in a controlled way. Such vertical orientation of small pores (2-3 nm
in diameter) induces fast mass transport rates, which can be exploited for electroanalytical purposes
[1]. These films exhibit permselective properties based on charge and size selectivity, with potential
applications in molecular sieving, cations sensing, or as antifouling surfaces. Once functionalized
with redox-active moieties, which can be achieved by combining electrogeneration and click
chemistry, they enable long-range charge transport, making possible the detection of size-excluded
redox probes far (~100 nm) from the electrode surface. Indeed, the electrochemically assisted
generation of highly ordered azide-functionalized mesoporous silica can be exploited as a versatile
platform towards hybrid films with perpendicular mesochannels via click coupling [3]. When these
films are functionalized with redox-active moieties, they enable charge transport reactions to occur
in such isolating media, via a mechanism of electron hopping between adjacent sites, and this can be
exploited for long-range charge transport, e.g., to mediate the electrochemical transformation of size-
excluded redox probes [4], with possible applications in the field of molecular electronics for
instance. They can be also used in the development of electrochemical sensors, as exemplified for
the indirect amperometric detection of non-electroactive species. More recently, they found
promising prospects for electrochemical energy storage applications, e.g., as pseudo-capacitor
materials [5].
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