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Abstract

This study has been carried out to investigate the relationships existed among
conditions of fabricating process on morphology, structural, optical, electrical and
photocatalytic properties of ZnO and ZnO-TiO, nanoparticle thin films. First
experiments were done to study influence of tip shape and sparking voltage on the
size of nanoparticles. The vertical alignment zinc tips were used for sparking at
voltages of 2, 4 and 6 kV in air at atmospheric pressure. The comparison was made
among the three tip shapes: sharp, conical and dull tips. The surface morphology was
then observed by atomic force microscopy. It was found that the sizes of nanoparticles
tended to decrease with increasing sparking voltage and the nanoparticle sizes from

the sharp tip are smaller than the dull tip.
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From the above results, the sharp zinc tips and the spark at high voltage of 10
kV, were chosen for fabricating the smallest nanoparticles. The two sharp zinc tips
with horizontal alignments 3 mm apart and height of 2 mm above the substrate were
sparked repeatedly 50-200 times for the film fabrication. The film deposition rate by
sparking process was approximately 1.0 nm/spark. The films were subsequently
annealed at 400 — 800 °C in air. Structural features of the films were characterized by
X-ray diffraction and Raman spectroscopy. It can be observed that the as-deposited
film was mostly an amorphous and transformation to the polycrystalline ZnO films
mainly occurrs at 600 °C. UV-vis spectrophotometry and ionoluminescence were
used for studying optical properties of the films. The optical transmittance in the
visible region droped with increasing the annealing temperature to the minimum
transmittance at 600 °C and all samples absorbed ultraviolet. From the
ionoluminescence results, the films emitted two broad emission peaks centered at 483
nm (green emission) and 650 nm (orange-red emission).

Finally, the comparison of photocatalytic activities of sparking ZnO, TiO, and
coupled ZnO-TiO; was investigated. For ZnO-TiO, coupled, zinc and titanium wires
were used as sparking electrodes and X-ray diffraction and Raman spectroscopy
results indicated that the films composed of ZnO, a-Zn,TiO4, Zn,TiO,4, and anatase
and rutile TiO,. The photocatalytic activity was evaluated by measuring the UV-vis
absorption spectra of dipping the films in methylene blue solution under sunlight
irradiation. It was found that the pure ZnO and TiO, thin films showed higher
photocatalytic activity than the ZnO-TiO, coupled. This is probably because there are

a lot of non-photocatalyst zinc titanate components, ZnO-TiO; in the films.
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