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Molecular sieving and current rectification properties in ultrathin organic films

Abstract

The (electro-) reduction of aryl diazonium salts® is nowadays a common technique used to functionalize many
surfaces. Aryl diazonium salts (electro-) reduction was proposed for a wide range of applications, ranging from
corrosion protection, active plasmonic devices, to super-capacitors and molecular diodes.? Devices allowing the
control of molecular transport and electron transfer such as molecular sieves and rectifiers are of high interest.
Electrochemical devices with current rectification properties have been originally reported by Murray et al.?
Briefly, electrochemical current rectifiers (ECR) consist in surfaces functionalized by redox species allowing
unidirectional current of solution-phase redox probe to pass through. Despite the versatility and robustness of
the procedure, only very few examples of ECR fabricated by the electro-reduction of aryl diazonium salts were
demonstrated. The design of molecular sieves also attracts attention of many research groups these days as
they could find utility in tomorrow applications as water desalination, gas separation or acting as membrane in
fuel cells.* The reduction of aryl diazonium salts generally yields dendritic multilayered films, i.e. unorganized
films. Hence the intrinsic nature of these films is not suitable for molecular sieving. In this work,®> we report the
formation of ultrathin organic films through the electro-reduction of aryl diazonium salts having both
electrochemical current rectification properties and molecular sieving properties. Results reveal that both
specific properties are due to the organization of the deposited thin organic films.
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