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Abstract

Zinc oxide (ZnO) is a semiconductor material which acts as a catalyst for
photocatalysis oxidation reaction. ZnO was stimulated by photon energy from visible light,
which caused organic decomposition reaction to decompose organic matter to smaller
molecules and reduce toxicity. This research was to study the factors affecting and
improving the properties of Bismuth doped ZnO thin films that were prepared using the
sol-gel method. The sol-gel preparation technique was not complicated and used low
energy consumption which was suitable as an alternative to the industry due to low
production costs. The surface quality and of ZnO:Bi thin films were obtained by the
addition of cetyltrimethylammonium bromide (CTAB), a surfactant in sol-gel solution. The
addition of CTAB can improve the quality of morphology and optical properties of the thin
films by an increase of molecules adhesion of zinc oxide. After that, the conditions and
factors affecting the efficiency of the anti-bacterial of Zn:Bi thin film through the
photocatalysis process in water were studied. finally, the feasibility study in antibacterial
property and color of ceramic tiles after coating Zn:Bi thin film on ceramic tile were
investigated.

The effect of Bismuth doped ZnO thin films on bacterial activities was studied by
using visible light photocatalytic process. The effects of thin film numbers and exposed
time under UV light were investigated. 0.1 ml of the contaminated water was spread on
the agar plate in order to count the bacterial colony. For an increase of number of ZnO
thin films and time, 0.6 at% Bi doped ZnO thin films presented the number of bacterial
colony less than that of the 0.2 at% and undope ZnO thin films. In addition, the chemical
structure of ZnO thin films was characterized by Glancing incident X-ray diffraction. It
revealed that the size of ZnO particles on the thin films remained in the nanometer range.
From the morphology observed by scanning electron microscope (SEM), the surface of 0.6
at% Bi doped ZnO thin films exhibited smoother surface than that of the undoped ZnO
thin films and 0.2 at% Bi doped ZnO thin films.

For the feasibility study of ceramic tile coating with ZnO thin films on the
antibacterial property, the films were prepared by dip coating (Series A) and  Silica Sol-
Gel method (Series B). After one firing, the effect of ZnO content on the properties of thin

flims was evaluated such as Laser Particle size Distribution and Color change of ceramic



tiles. The result showed that, the brightness of coating agent increased with the addition
of ZnO content. Additionally, the surface morphology of ZnO thin film was observed by
Scanning Electron Microscopy (SEM) and Energy Dispersive X-ray Spectrometer (EDS) for
the determination of ZnO particles adhesion and dispersion on the thin film. Finally, the
photocatalytic property of the thin film was determined by anti-bacterial testing against
gram negative bacteria (Escherichia coli; E.coli) in culture medium. The result revealed that

an increase of ZnO particle effectively inhibited the bacteria activity.





