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ABSTRACT 

 The nanoparticles of TiO2 have been synthesized by using ball millingtechnique. The commercial TiO2 has 

been weighed and ball milled for 5hrs at 400RPM.  The dry grinding has been done to obtain the pure TiO2 particles. 

The prepared material is calcinated at 300˚C for 2hrs to remove any impurities that are formed due to the reaction 

with the atmospheric gas. Then it is characterized using UV-Vis spectrophotometer to find out the absorbance peak 

and they helped to find out the bandgap of the prepared material. The bandgap of the prepared material is Eg= 

3.1eV. In order to identify the functional group of the prepared material, it is further characterized by FT-IR 

spectroscopy. The photo catalytic activity is performed using sunlight irradiation for 40min for complete methylene 

blue degradation. 
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1. INTRODUCTION 

 Nanotechnology is reasonably a new advancement for few decades. Nano materials frequently holdbest for 

their properties in electrical, chemical, structural, optical, catalytic, mechanical, thermal and magnetic. Aquality of 

titanium dioxide hold high refractive index, light absorption, non – toxic material. In this paper we have synthesized 

titanium dioxide nanoparticles by mechanical grinding and characterized using UV-Vis, FT-IR spectrometer and 

the photo catalytic degradation of methylene blue has been done in sunlight irradiation. 

 

2. MATERIALS AND METHODS 

 The titanium dioxide nanoparticles have been synthesized by high energy ball milling method. The 

commercial TiO2 is used as the precursor material. Before loading the material the ball-milling jar was cleaned for 

3 times with acetone at 350RPM. Then 2g of TiO2 is weighed and transferred to the jar(Balls are 5 no.of 10mm 

dia).The ball milling condition is 400RPM for 5hrs with 10min break for every 20min grinding.It helps to avoid 

heating inside the jar. Increasing heat may change the property of the TiO2. The ball milled sample is dried at 300˚C 

for 2hrs. 

 

3. RESULTS 

 The prepared material is characterized using UV-Vis spectrophotometer (systronics, 2202, India) and FT-

IR spectroscopy (Bruker Optics, Alpha T; Germany) for their optical properties.Photo catalyst activity has been 

done using sun light irradiation. 

Discussion: The fig 1 shows the UV spectrum of commercial TiO2. It helps to find out the changes in processed 

and unprocessed powders. The UV spectrum of   commercially bought powder shows the peak at 400nm, 430nm, 

480nm. The fig 2 contain the UV-Vis spectrum of TiO2 nanoparticles which is ball milled. The peak which is 

obtained is at the range of 272nm.From this absorbance peak shift, we could able to confirm that the commercial 

TiO2 has been undergone some changes. Fig. 3 exhibits the plots of direct band gap transition, (h against 

hgraph which yields the band gap values of 3.1eV for sample.  

 
 

Figure.1.UV Spectrum of commercial TiO2 Figure.2.UV spectrum of TiO2 NP's 

The FTIR spectrum used to identify the structural and functional group of the prepared material. 
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Figure.3.FTIR spectra of TiO2 

The fig 4 shows the FTIR spectrum of TiO2 shows the characteristic signals at 3475 cm−1 and 1642 cm−1 

attributed to the presence of hydroxyl groups (Ti-OH) and water intheir structural information of sample. The 

characteristic signal for TiO2 nanoparticles due to the vibration of Ti-O-Ti bond is observed at 430–700 cm−1 in 

ball-milled nanoparticles. 
Photocatalytic degradation of methylene blue: Around the World,Water contamination has become one of the 

major threat due to the inevitable industrial revolution and urbanization.Photocatalytic activity had been promising 

one and it had achieved few benefits in treating the water contamination.The reaction is activated by light, In that 

the catalyst starts to form electron-hole pair which generates free radicals (eg: hydroxyl radicals) it undergoes 

secondary reactions. Advanced oxidation process involved in the photocatalytic water purification process with 

UV light irradiation. The prepared material has undergone for the photocatalytic activity under sunlight for the 

degradation of MB con 1x10-5M in 200ml water which confirm its water purification property. The color of water 

changes from blue to colorless while photo reaction takes place. 

 

Figure.4.The MB degradation by TiO2 
 It showed almost complete MB degradation in 40min of sun light exposure. It can be coated over the 

polymer to increase its stability. 

4. CONCLUSION 

 The TiO2nanoparticles has been synthesized using the simple ball-milling technique. The peak shift occurs 

from higher wavelength to lower wavelength upon grinding the material. This shows the bandgap(Eg= 3.1eV) 

tuning of the material. The FTIR spectrum shows the possibilities for the presence of water molecules even if the 

container is closed. The photo degradation shows good performance, it is expected to get even better degradation 

upon reducing the particle size some more. By dopingProcess,we can able to increase the photo catalytic activity 

of TiO2material . 
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