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Abstract 

This research aims to synthesize titanium dioxide-based photocatalysts with various 

dopants and hybrid structures. The doping contents were varied and the hybrid structures 

included nanoparticles, nanowires, nanotubes, and graphene. The effects of doping dosages 

and hybrid structures on crystal structure, crystallite size, morphology, photocatalytic activity, 

and electrical properties were investigated. 

Three main experiments were carried out based on the o~jectives; (1) Synthesis and 

characterization of CuO/Dy co-doped monoclinic Ti02 ni3nowires hybrid with graphene, ( 2) 

Synthesis and characterization of WO-/Dy20 3 co-~oped monoclinic Ti02 nanowires hybrid with 

Nb20 5 nanoparticles, and ( 3) Synthesis and characterization of Y doped monoclinic Ti02 

nanowires hybrid with Sn02 nanotubes 

The first experiment presents that pure monoclinic Ti02 nanowires were successfully 

synthesized via hydrothermal method. Its formation was significantly dependent on 

hydrothermal temperature and time. When the nanowires were doped with Dy at various 

doping concentrations, Dy effects cou ld be observed. Crystal s1:_ructure of the nanowires 

changed from monoclinic to anatase when very high concentration (1 molo/o) of Dy was 

introduced. Furthermore, Dy doping enhanced photocatalytic activity under UV light which 

the optimized condition was 0.1 mol%Dy. Then, when graphene was added into the optimized 

catalyst, a significant enhancement in electrical conductivity of the catalyst was noticed. 

However, when the catalyst was incorporated with CuO, a decreased photocatalytic activity 

was observed . 

The second experiment shows t hat incorporation of W03 into the monoclinic Ti02 

nanowires did affect its crystal structure, crystallite size, unit cell volume, band gap energy, 

and defect concentration as well as photocatalytic activity and electrical properties of the 

catalyst. It was found that crystallite size of the monoclinic Ti02 increased with W03 doping 

content. Both the fastest degradation rate of methylene blue dye and highest electrical 

conductivity were found on the catalyst with 1 mol%W03. Furthermore, when Dy203 was 

introduced and Nb20 5 nanoparticles were coated on the catalyst, a significant enhancement 

in photocatalytic activity was clearly observed which more than 91 % degradation of 

methylene blue dye within 120 min under UV light. 

The third experiment demonstrates the success in the synthesis of Sn02 nanotube 

using MnO nanowires as a template. The nanotubes were rough surface due to the formation 

of Sn02 nanocrystals along the tube length. Its crystallite size increased with the amount of 

the precursor used. Furthermore, it was found that photocatalytic activity increased with the 
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increased SnO2 nanotubes. When doping the catalyst with Y, a significant enhancement in 

photocatalytic activity was observed. The highest degradation rate of methylene blue dye was 

found on the catalyst with 3 molo/oY 


