Influence of reactive gases on the nucleation and growth of Ag
nanoparticles in gas-phase synthesis

Salomé Trillot ?, Patrizio Benzo ?, Sophie Barre 2, Nathalie Tarrat? Magali Benoit?, Kremena
Makasheva® and Caroline Bonafos?

8 CEMES, CNRS, Université de Toulouse, 29 rue Jeanne Marvig, BP94347, 31055 Toulouse Cedex 04, France
b LAPLACE (Laboratoire Plasma et Conversion d Energie), Université de Toulouse; UPS, INPT, CNRS;
118 route de Narbonne, F-31062 Toulouse cedex 9, France.

Corresponding author email: salome.trillot@cemes.fr

Nowadays, metal nanoparticles are widely studied for their exceptional physicochemical properties
(plasmonic, catalytic, etc.) and exploited for various applications. In particular, silver nanoparticles
(AgNPs) possess remarkable antibacterial properties which come from the release of Ag* ions, and
which are frequently used for bio-medical applications.

Our goal is to develop new “nano-safer by design” systems, based on AgNPs embedded in dielectric
matrices, in order to provide a locally controlled Ag* release, and thus an antimicrobial activity over
an adjustable period of time (from few days up to a few months) while limiting environmental risks
related to the toxicity of AgNPs [1]. In this work, AgNPs are synthesized in vapor phase by magnetron
sputtering [2] and size-selected by a quadrupole mass filter, before being deposited on a substrate. This
original fabrication technique allows to independently control the AgNPs density and size distribution
(in the 0.5-15 nm range), by varying the synthesis conditions. In order to improve the process
efficiency, the nucleation rate has to be maximized by adjusting the deposition parameters.

Here we will focus on the effects of different reactive gases introduced into the aggregation chamber
on the nucleation and growth of AgNPs. The structural properties of the obtained nanoparticles (size,
density, crystalline structure and morphology) are studied by transmission electron microscopy
techniques down to the atomic scale and correlated with the synthesis parameters. The possible

nucleation and growth mechanisms involved will be discussed.
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