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ABSTRACT

Ultra-fine ZnO nanostructures doped with Sn metal were synthesized by gas-
phase flame spray pyrolysis (FSP) in a single step under 5/5 (precursor/oxygen) flame
condition. The nanostructures were characterized through X-ray diffraction (XRD),
high resolution transmission electron microscopy (HRTEM), Brunauer Emmett and
Teller (BET), field emission scanning electron microscopy (FESEM)-energy
dispersive spectroscopy (EDS) and UV-vis absorption, for understanding and relating
with physiochemical characteristics in gas sensing and photocatalytic applications.
The nanostructured film thickness was characterized by FESEM-EDS. The sensing

films were fabricated by mixing the nanopowders with an organic binder composed



Vi

of ethyl cellulose and terpineol and the resulting paste was spin-coated on alumina
substrates with interdigitated Au electrodes. Undoped ZnO and Sn-doped ZnO gas
sensing characteristics were investigated towards acetone, ethanol, hydrogen and
methane gases using a voltamperometric technique at constant bias. The results
showed that the response and the response time of the ZnO-based sensors to the target
gas species could be controlled by Sn doping concentration. 5 at% Sn-doped ZnO gas
sensors presented the best gas sensing towards ethanol under the comparison of their
gas sensing characteristics to acetone, hydrogen and methane at the same condition.
Sn doping could enhance gas sensing properties of ZnO sensor. Therefore, it is
suggested from the present work that Sn-doped ZnO would be suitable for detecting
ethanol. On the contrary, the effect of Sn doping revealed the deterioration of the
phenol and methanol photodegradation performance over ZnO-based catalysts,

possibly due to the formation of deep donor states in ZnO bandgap.
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