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TiO2 nanomaterials were prepared by using sol-gel, 

hydrothermal and dispersion method. These nanomaterials 

were characterised by XRD. The photocatalytic activity of all 

three prepared samples were demonstrated for the 

degradation of methylene blue dye under sun light 

irradiation. The degradation rate of methylene blue dye 

degradation has been significantly enhanced with TiO2 

prepared by hydrothermal method.  
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INTRODUCTION 
 

Titanium dioxide (TiO2) is an important semiconductor, 

having properties such as non- toxicity, photo and chemical 

stability, water insolubility under most conditions and low 

production cost [1-5]. TiO2 is highly promising agent to be 

used in electronic, photo catalysis, water purification, as well 

as antibacterial and self-cleaning materials [6-11]. The history 

of TiO2 started in 1972 from the discovery Fujishima and co-

worker [1-3]. 

 

Different preparation procedure can change the morphology 

of TiO2 catalyst. This can results in change in photocatalytic 

activity of TiO2. In this study, we have prepared three TiO2 

catalysts by different methods and compare the 

photocatalytic activity for degradation of methylene blue. 
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METHODOLOGY 
 

2.1 Synthesis of Catalyst by Sol-Gel Method: 

The 5 ml of acetic acid was added in to 50 ml of ethanol 

under continuous stirred for 30 min, to this 5 ml of 

titanium tetra-isobutoxide was also added to obtained 

clear solution. To this solution, dilute ammonia was 

added slowly to achieve the pH 10. The obtained 

precipitate was washed with distilled water & ethanol, 

dried at 110 C & finally, calcined at 450 C for 4 hours. 

 

2.2 Synthesis of Catalyst by Hydrothermal Method: 

Titanium tetra-isopropoxide added in distilled water 

under continuous stirring for 30 min at room 

temperature followed by addition of urea diluted 

separately with about 10 ml of distilled water stirred for 

15 min at room temperature. Then the mixture was 

transfer in to a Teflon-lined stainless steel autoclave and 

maintain at 160 C for 20 hours. After the autoclave was 

cooled, the formed white precipitate was filtered, 

washed with distilled water, dried in the oven at 80C 

and finally, calcined for 4 hours at 450C. 

 

2.3 Synthesis of Catalyst by Dispersion Method:  

Bulk TiO2 powder was added in a beaker having 

solution of NaOH. This solution was vigorously stirred 

for 6 hour, and then this dispersed solution was filtered, 

washed with distilled water, dried at 80°C and finally 

calcined at 450°C. 

 

RESULTS AND DISCUSSIONS 

 
3.1 X-Ray Diffraction: 

Figure 1 shows XRD pattern of the prepared TiO2 

samples prepared by sol-gel and hydrothermal method. 

Both the sample shows the formation of anatase phase 

of TiO2. From, the Debye–Scheerer’s formula, the 

average crystallite sizes observed to be 09 nm and 19 nm 

for sample prepared by sol-gel and hydrothermal 

method respectively. 
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Fig.1. XRD patterns of the TiO2 samples. 

 
Fig. 2. Photocatalytic degradation of MB by TiO2 sample (HT method) and Kinetic parameter study of degradation of 

MB by different TiO2 samples. 
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Fig. 3. (a) Effect of concentration of MB; (b) Effect of different pH on depredation of MB; (c) Effect of different wt. of 

catalyst on degradation of MB 

 
3.2 Photo catalytic Degradation of Methylene Blue: 

 
To find out the best catalyst from these three, we have 

carried out the degradation of methylene blue dye. The 

results obtained are shown in Fig. 2. Among these three 

catalysts, the catalyst prepared by hydrothermal 

method is working more efficiently. Further studies, like 

change in concentration, effect of pH and catalyst 

content have been carried out by using hydrothermal 

method prepared TiO2. 

3.2.2 Effect of pH of Methylene Blue and Weight of 

Catalyst:  

Fig. 3(b) shows that the degradation efficiency of 

MB increases with the increasing solution pH. This 

may be due to formation of OH radical, which will 

increase the rate of degradation. On increasing 

weight of catalyst, the degradation becomes faster 

[Fig, 3(c)]. 

 

3.2.3 Effect of different weight of catalyst: 

The results [Fig. 3(c)] show that an increase in the 

catalyst loading from 50 to 200 g/L increases the dye 

degradation sharply. This is due to the fact that an 

increase in catalyst loading increases the active sites on 

the surface of the catalyst, which in turn, increases the 

adsorption of number of MB species and, hence, the 

proportion of the excited species by the incoming 

photons. Therefore, the rate of degradation increases 

with higher catalyst loading for this amount of MB (20 

mg/L). 

 

 

CONCLUSION  
 

Prepared catalysts (by hydrothermal and sol-gel 

method) have shown the formation of catalytically 

active anatase TiO2 phase. The catalyst prepared by 

hydrothermal method shown higher efficiency than 

other prepared catalysts for degradation of MB. Also, 

this catalyst found to be active at different pH of the 

solution. 

 

Acknowledgements: RSS thanks to UGC, New Delhi for 

Senior Research Fellowship. 

 

REFERENCES 

 
1. Nakata K, Fujishima A. J. Photochem. Photobio. C. 

Photochem. Rev., 13, 2012,169. 

2. Fujishima A, Rao TN, Tryk DA. J. Photochem. Photobio. C. 

Photochem. Rev,.1, 2000, 1. 

3. Hashimoto K, Irie H, Fujishima A. Jap. J. Appl. Phy., 44, 

2005, 8269. 

4. Syoufian A, Nakashima K. J. Colloid Interface Sci., 313, 

2007, 213. 

5. Mahshid S, Sasani AM, Ghamsari M. J. Mater. Process. 

Techno., 189, 2007, 296. 

6. Yu J, Wang J, Zhang J, He Z, Liu Z, Ai X. Mater. Lett., 61, 

2007,4984. 

7. Fujishima A, Hashimoto K, Watanabe T. TiO2 

photocatalysis: Fundamentals and Applications, BKC, Tokyo, 

1999. 

8. Hashimoto K, Irie H, Fujishima A. Jpn. J. Appl. Phys., 44, 

2005, 8269–8285. 



 

130 |                                           National Seminar on “Recent Advances in Green Chemistry and Physics -2018 

 

 
ISSN 2322-0015          http://www.irjse.in  
 

9. Fabiyi ME, Skelton RL, J. Photochem. Photobiol, A 132, 2000, 

121–128. 

10. Lakshmi S, Renganathan R, Fujita S. J. Photochem. 

Photobiol., A 88, 1995, 163–167. 

11. Yamashita H, Harada M, Misaka J, Takeuchi M, Ikeue M, 

Anpo. J. Photochem. Photobiol., A 148, 2002, 257–261. 

 

© 2018| Published by IRJSE 

Submit your manuscript to a IRJSE 
journal and benefit from: 
 Convenient online submission 
 Rigorous peer review 
 Immediate publication on acceptance 
 Open access: articles freely available 

online 
 High visibility within the field 

 

Email your next manuscript to IRJSE  

: editorirjse@gmail.com  

 


