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Advanced multi-component SnO2-based nano-scaled metal oxide films for gas sensor applications
The main goals of this project were the design and development of nano-composite film deposition methods based on spray pyrolysis, and fundamental studies of advanced nano-scaled SnO2-based multi-component metal oxide films for gas sensor applications. Investigation of more complex oxides than elementary ones is one of current trends in modern solid state gas sensors.
To archive these goals the following tasks were carried out during the project:
· Using spray pyrolysis and selective ionic layer deposition methods, the technology of both the deposition of
SnO2-based multi-component materials, and the surface modification of SnO2 by clusters of noble metals
and other metal oxides were developed. Fe, Co, Cu, Mn, Ag, and Pd were selected as second component of
SnO2-based nano-composites;
· Detailed structural and morphological studies of deposited films by SEM, AFM, EDX, Raman, FTIR and
XRD methods were conducted. The analysis of thermal stability of structural properties of multi-component
SnO2-based metal oxides was carried out, and conclusions were made regarding the additive influence on
stability of film structure;
· Gas sensing characteristics and electro-physical properties of multi-component metal oxides were studied in
steady state and transient modes. In this context, the influence of both gas type (CO, H2, O3), and air
humidity on gas response was estimated.
· On the basis of the obtained results, an explanation of the observed phenomena was given, and physical-
chemical models of gas sensing effects were proposed. Optimal modes of film deposition for achieving the
best gas sensing properties of complex metal oxide films were determined as well.
