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RuO,@SiO; NANOMATERIALS AS CATALYTIC FILTERS FOR GAS
SENSORS

Metallic or semiconducting nanoparticles are the subject of intense research owing
to their unique physical properties arising from factors like large surface to volume ratio
and quantum effects on charge carrier confinement.! This research is driven by potential
applications in electronics, optics, catalysis, ceramics and magnetic data storage.

In this respect, nanomaterials attract more and more attention for the development
of new gas sensing systems able to respond to growing industrial and societal demands.
Metal oxides are widely employed as sensitive elements in gas sensors? and commercial
devices produced by classical ceramic process have been available for a long time.? If
such devices are able to detect low concentration of flammable or toxic gases at a ppm
level, their lack of selectivity and long term stability remains their major drawback and
improving the cross sensitivities between gases such as CO, hydrocarbons and NO; is
still a major problem.

The use of filters combining catalyst-loaded materials represents a very attractive
way to improve the selectivity of the sensor toward a target gas and to overcome the
classical problem of saturation exhibited by passive filtering membranes.* The filtering
efficiency of such a material, in term of selectivity, reproducibility and long term
stability, nevertheless asks for requirements of crucial importance regarding its
composition and its morphology.®

Our last research efforts in the design of RuO,@SiO, nanomaterials as catalytic
filters for gas sensors will be presented following two distinct orientations. On one hand
the in situ growths or Ru nanoparticles within mesostructured silica® and on the other
hand the one pot hydrolysis and polycondensation of functionalised Ru nanoparticles’
with their subsequent thermal treatment. Both nanomaterials synthetic routes will be
described and a comparison of their efficiency as catalytic filter for gas sensors will be
given.
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