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ABSTRACT

In this work, CuO nanostructures were synthesized by thermal oxidation
reaction techniques for using as gas sensors and dye-sensitized solar cells. First,
different CuO nanostructures such as nanowires and thin films were obtained
depending on the growth conditions; temperature. For ethanol sensor application, the
sensors based on CuO nanowires were fabricated and investigated for its ethanol
sensing properties. It was found that the sensitivity, the response and the recovery
time depended on the working temperatures and also ethanol concentration. The
sensor exhibited the optimum sensitivity of 1.5 to ethanol vapor concentration of 1000

ppm at the working temperature of 240°C with a response and recovery time of 110



vi

and 120 s, respectively. Thus, the CuO nanowires can be explored for gas sensor

application.

For dye-sensitized solar cell (DSSC) application, the structures of DSSCs
based on ZnO as a photoelectrode, Eosin-Y as a dye sensitizer, iodine/iodide solution
as an electrolyte and Pt/TCO as a counterelectrode. It was found that ZnO DSSCs
with CuO thin film exhibited the higher current density and the higher power
conversion efficiency than those without CuO thin films. The enhancement of the
power conversion efficiency can be explained in terms of the retardation of the
interfacial recombination dynamics of CuO blocking layer. However, DSSCs with
CuO powder and nanowire exhibited lower efficiency than that of with CuO thin
films without CuO layer. This suggests that thicker layer of CuO powder and
nanowire has almost no effect on DSSC performance. To enhance overall power
conversion efficiencies, passivating layers as a photoelectrode were studied. It was
found that types of passivating layers had effect on the J-V characteristics of DSSC.
The DSSCs based on ZnO and CuO blocking layer with ZnO passivating layer
(sputtering time of 5 min) exhibited the best performance with power conversion
efficiency of 1.11%. The DSSCs with passivating layer exhibited better power
conversion performance than DSSCs without a passivating layer due to the
improvement of interface between ZnO and FTO.  Finally, the obtained
photoelectrochemical results will be discussed in terms of energy band diagram and

the equivalent circuit model.
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