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Resume : Silver nanoparticles on insulating supports have a
plasmonic resonance stronger than other noble metals. Thus
their plasmonic response can be exploited in a wide range of
fields: Catalysis, Photonics or Biosensors. However chemical
degradation, plasmonic damping and red-shift of Ag
nanostructures in ambient conditions can prevent their
widespread use. Herein, we have deposited Ag nanoparticles
ona 15 nm buffer layer of amorphous Al203 by pulsed laser
deposition. Later on, some regions of the samples were
exposed to laser irradiations. Both regions (as deposited and
laser irradiated) are forming discontinuous layers with larger
Ag nanoparticles in the case of laser exposed regions. The
plasmonic, morphological and chemical evolutions of these
Ag nanostructures have been analyzed for 15 months by
extinction spectroscopy, scanning electron microscopy (SEM)
and X-ray photoelectron spectroscopy (XPS). Extinction
spectroscopy and electron microscopy have shown that laser
irradiated regions are optically and morphologically more
stable than as deposited ones, where a progressive blue
shift in the plasmonic resonance and a gradual
agglomeration of native silver nanoparticles are observed
after several months of atmospheric exposure. The chemical
characterization of these degradated samples by XPS has
revealed that silver nanoparticles have been thoroughly
oxidized, and their surface adsorbs noticeable amounts of
nitrile species. The formation of a dielectric shell surrounding
the core of metallic silver, made of silver oxide and silver
nitrile, is proposed. Nitrile species would be formed at the
surface of the metallic nanoparticles by adsorption of NO and
NO2 from the atmosphere, followed by reaction with CO or
other carbonaceous reductive agents, a catalytic reaction
promoted by the Al203 buffer layer.
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