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ABSTRACT iii 

 

ABSTRACT 

 

Titanium dioxide (TiO2) is among of the few nano 

semiconductors that have good chemical, mechanical, 

photostability and oxidation properties. The improvement of 

performance of TiO2 nanomaterials can be achieved by choice 

method of preparation and doping with other elements. In the light 

of above-mentioned introduction, we have prepared TiO2 

nanoparticles by hydrothermal treatment for different times (0, 6, 

12, 24 and 36h). Also synthesized pure and x mol Ln
3+

 modified 

TiO2 nanomaterials (Ln
3+

 =Nd
3+

, Sm
3+

, Eu
3+

, Gd
3+

, Dy
3+

 and Er
3+

 

ions, x = 0, 0.005, 0.008, 0.01, 0.02 and 0.03 mol) by a sol–gel 

and applied these nanomaterials for industrial wastewater 

treatment. In addition to, the highly active nanoparticles (TiO2 

prepared by hydrothermal treatment for different times and Gd
3+

-

TiO2 with different content) were prepared as thin film state and 

used in self-cleaning application. 
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