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ABSTRACT 

 In this research, TiO2 nanoparticles were synthesized by the modified sol-gel 

method. The thermal decomposition of TiO2 was investigated using thermogravimetric-

differential scanning colorimetry (TG-DSC). The crystalline anatase TiO2 was initially 

nucleated at about 300oC and completed at 450oC. The X-ray diffractrometry (XRD) 

confirmed the obtained hexagonal structure of the anatase TiO2. The surface morphology 

with the porous nanostructure was investigated using scanning electron microscopy 

(SEM). Particle with average diameter of 20 nm was observed. The specific surface area 

(SSA) was evaluated by nitrogen adsorption (BET analysis). The SSA of TiO2

nanoparticle was found to be 84.30 m2/g.These nanoparticles were further prepared as 
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composite film with SWNTs, MWNTs on an Fe(III)-doped TiO2 film and composite 

fibre with SWNTs. The nanocomposite films were characterized and applied for the 

applications of photocatalytic degradation, Li-ion battery and cell culturing. 

 TiO2/SWNTs composite film was prepared and characterised for photocatalytic 

degradation of methanol. The high resolution scanning electron microscopy (HR-SEM) 

and TEM confirmed the presence of single-walled carbon nanotubes in the composite. 

The interaction between TiO2 and SWNTs was also investigated using Raman 

spectroscopy. The shift of D and G bands of SWNTs attributed to the interaction between 

TiO2 and SWNTs. For electrochemical analysis, the presence of SWNTs in the TiO2

influenced the current signal compared with the bare TiO2 electrode. The photocatalytic 

degradation of methanol in aqueous media was performed under UV illumination using 

amperometry. TiO2/SWNTs composite displayed a photocurrent response which is about 

10 times higher than TiO2 electrode.

 A direct growth of MWNTs on a Fe(III)-doped TiO2 nanoparticles film was 

achieved by chemical vapor deposition (CVD). The massive growth of MWNTs was 

observed from SEM and shown that the MWNTs were grown from inside the Fe(III) 

doped-TiO2 composite film. The Raman spectra of TiO2/MWNTs consisted of the 

characteristic spectra of TiO2 and MWNTs. The electrochemical properties of both TiO2

and TiO2/MWNTs were also investigated using cyclic voltammetry (CV). The increase in 

electrical conductivity indicated the beneficial effect of the MWNTs on the conductivity 

properties of TiO2 nanoparticles. The TiO2/MWNTs composite was applied as an anode 
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material in the Li-ion battery. The composites exhibited a high capacity of 268 mAh g-1 

after 50 cycles.

 TiO2/SWNTs composite fibre was prepared by the wet spinning technique. The 

interaction of TiO2 and SWNTs was then investigated using Raman spectroscopy. The 

results showed raman bands of both TiO2 and SWNTs. The connection of the SWNTs 

bundles with TiO2 was confirmed by HR-SEM. The mechanical and electrical properties 

along the composite fibre were also investigated. The presence of SWNTs clearly 

improved the electrical properties of the TiO2/SWNTs composite fibres when compared 

with the TiO2 fibre alone. For mechanical strength testing, the strong fibres with a Young 

modulus over 4000 Mpa were obtained. The thermal behavior of the composite fibre was 

also investigated using TG. In cell culture testing, L-929 grown on 0.275% TiO2/0.025%

SWNTs composite fibre showed the good cell growth. 


