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A novel aqueous relatively low-temperature thin
film growth technique has been developed to fabricate a
new generation of smart and functional nanostructured
metal oxide thin film materials. This chemical synthetic
route uses stable and inexpensive hydrated-metal
inorganic salts and environment-friendly solvents.

The nanomaterials are obtained to analyze the
physical and structural requirements of their applications
in gas sensors and solar cells. This claim is sustained by a
model of the nucleation and growth processes through the
chemical control of the chemical reaction. It allows
monitoring the size of nano and microparticles, their
surface morphology and arrangement on substrates. This
aqueous chemical growth method allows generation of, at
large scale and low-cost, advanced functional metal
oxides nano- and micro-particulate multilayered thin films
with  complex  nanoarchitectures. It  includes
nanocrystallites of zinc oxide nanorods and microrods.
Other applications include nanocomposite thin films
consisting of cuprous oxide micro/nanoporous films
grown at low temperature from aqueous solution onto
various substrates and rapid photothermal processed.

Zinc oxide and cuprous oxide nanostructures
have the potential to significantly improve the
performance and durability of materials in several areas of
importance such as energy production and homeland
security. For example, ZnO-based resistive type sensors
have been used for the detection of toxic gaseous
compounds important to environmental monitoring and to
medical diagnostics. The responses of the sensing
elements when exposed to 1.50 ppm of nitrogen oxide,
500 ppm of methanol, and 50 ppm of ammonia at
temperatures between 20 °C and 300 °C have been
assessed. A correlation between the nanoarchitectures of
the nanostructured oxide sensing films and their relative
gas selectivity to different classes of gases is proposed.
We believe functional metal oxide nanostructures are
materials which can have practical and useful
technological applications in the near future.
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FIG. 1. SEM image of the as-synthesized nanostructured
ZnO thin films obtained by aqueous relatively low-
temperature growth technique
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FIG. 2. Response of the ZnO nanostructure to ammonia at
a working temperature of 100 °C and 40% RH.



