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ABSTRACT

Titanium dioxide nanoparticles (NPs) were successfully prepared by sparking 

off two titanium tips into water for 1–5 h. The nanoparticles dispersed water was 

obtained for further characterization. The transmission electron microscopy result 

shows that the particle size is in the range of 1–5 nm. The electron diffraction patterns 

and Raman spectra reveal that the as-prepared and the annealed samples at 250 �C

show anatase phase. However, the anatase–rutile phase transformation was observed 

from the samples at annealing temperature of as low as 500 �C. The result of 

methylene blue-decoloration testing under sunbath suggests that the NPs possess good

photocatalytic property.
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Antibacterial properties of TiO2 NPs against Escherichia coli (E.coli) were 

examined by the so-called antibacterial-drop test. The results show that a survival rate 

of E.coli treated with colloidal TiO2

Iron oxide nanoparticles were prepared from an iron nitrate solution by a 

pyrosol technique. The precursor solution was atomized by a mist generator in order 

to form an aerosol which was brought into a tube furnace by a controlled flowing air 

stream. The pyrolysis of the aerosol was occurred to form the particles inside the 

furnace at 350 ºC. Scanning electron microscopy images have shown that a mean 

diameter of the particles is in good agreement with the third root of the precursor 

concentration. X-ray diffraction patterns have revealed that the main peaks from the 

samples are correspo�����������	�
-Fe

NPs under UV light abruptly decreased with 

increasing reaction time and highly decreased in the dark. The scanning electron 

microscopy result shows that most of the treated E.coli cell walls were deteriorated by 

the photocatalytic activity. Moreover, the transmission electron microscopy result 

confirms that the NPs migrated through the cell wall into the bacterial cells causing 

structural changes and finally, the cell death. 

2O3 phase.
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