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Introduction 

TiO2 Nano Particles are synthesized with the Sol gel 
method. In the wide range of transition metal oxides 
the, TiO2 nano particles are used as semiconductor 
nano material due to its various applications in 
photo-catalytic, sensing, antibacterial, 
electrochemical, solar energy conservation etc. 
Titanium (TiO2) with different nanostructures may be 
existed in the form of nanoparticles, nanowires, Nano 
rods etc. TiO2 can be synthesized by different 
methods such as sonochemical, hydrothermal, co-
precipitation, thermal deposition, spray pyrolysis, 
micro emulsion, sol-gel etc. Sol gel method is 
selected for the synthesis of TiO2 because of its 
simplicity and cost effectiveness[1]. However, there is 
still a big challenge regarding the optimization of 
electrical, optical and photocatalytic properties of 
this nanostructured titanium. 

Experimental 

TiO2 was obtained from Titanium (IV) isopropoxide 
(TTIP) dissolved in ethanol and distilled water and 
add Nitric acid used for adjust pH than solution 
stirred for 20 min to form sol after 24 hr sol 
transferred into gel .gel dried at 120°C dry gel 
sintered at 300°C for 1 hr than obtain desired TiO2 
Nanocrystalline[2]. 

Result and Discussion 

TEM image of Sol gel drived nanoparticles are shown 
clear spherical and non-homogeneous structures can 
be seen in Fig.5.1   

 

Figure 1: TEM images of synthesized TiO2 
Nanoparticles (Without annealing) 

SEM image of TiO2 nanorod gives a resolution of 
1.4nm at 1kV and 15 kV. SEM conform the well 
crystallite formation of nanorods . The image of TiO2 
nanorods are taken from 100x to 1000x 
magnification on three different scales of 50µm, 
100µm, 500µm[2]. 
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Figure 2: SEM images of synthesized TiO2 Nanorod (Without annealing). 

XRD image of obtained TiO2 Nanoparticle, TiO2 
Nanorod, and TiO2 nanowire with annealing at 300°C 
shows crystallinity in comparison to non-annealed. 
The XRD patterns of TiO2 nanostructures is taken for 
2θ=20° to 80° .These XRD peaks are sharper & the 
particle size calculated from debby scherer formula is 

found to be in the range of 30 to 40nm. The 
preferred orientation corresponding to the plan (101) 
is observed in samples. The peak at prescribed 
position prove the formation of well crystallite 
nanostructures of TiO2[3]. 

 

        

             

Figure 3: XRD images of synthesized TiO2 (With annealing at 300̊ C) 

SEM image of TiO2 nanowires are taken on different 
scales .SEM depicts the morphology & appearance of 
the TiO2 nanowires[3]. The images of TiO2 nanowire 

are taken from 500x to 50000x magnification on 
different scales. 
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Figure 4: SEM images of synthesized TiO2 Nanowire (Without annealing) at different magnification 

UV spectroscopy of TiO2 nanowire is taken 200 to 
800nm[4]. The prominent absorption peak of TiO2 
nanowires was found to be near 220.98nm which 

may be due to the quantum confinement effect in 
the nanoparticles (figure 5.5). 
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Figure 5: UV images of synthesized TiO2 Nanowire (Without annealing) 
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Conclusion 

TiO2 nano structures (particles. nanowire and 
nanorods) were synthetized by sol gel method and 
characterized by XRD, UV SEM and TEM 
characterization techniques. Characterizations of 
nanostructures are done in annealing and 
unannealed conditions. Titanium oxide nano particles 
having monoclinic structure are successfully 
synthesized by sol-gel technique. XRD data of 
synthesized nano rods confirmed that crystal 
structure was rutile polymorph with preferential 
orientation. 
The crystalline size is calculated from the XRD results 
with the help of Debye Scherrer's formula. This study 
examined the optical band gap properties of TiO2 
nano particles, nano wires and nano rods and its 
effects on the photocatalytic activities. The excellent 
chemical stability, nontoxicity, catalytic activity and 
low cost make TiO2 an attractive photocatalytic 
material for a range of applications such as such as 
water purification, self cleaning, and solar energy 
conversion. 
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