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Abstract 

Titanium dioxide nanocrystals were synthesized by sol-gel method at room temperature. Titanium isoprophoxide 
and absolute ethanol were used as precursors to prepare the sol. The pH of the solution was adjusted by adding 
nitric acid and sodium hydroxide solution. The prepared TiO2 nanocrystals were annealed at 325°C, 425°C and 
525°C respectively. The effect of pH on the surface morphology and structural properties of TiO2 nanocrystals 
were studied. 
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1. Introduction 

Nowadays several techniques are used for waste 
water treatment among them photo catalysis has 
become very popular. Compared with all other wide 
band gap semiconducting materials TiO2 
nanocrystals alone have gained attention in various 
applications like photovoltaic, electro-optical, 
micro mechanical, photo catalytic and sensor 
devices. Among these, the most important 
application is dechloridization of organic pollutants 
present in water. TiO2 nanocrystals can also be used 
for decomposition and mineralization of some 
persistent organic pollutants such as phenols, 
chlorophenols, pesticides, herbicides, benzenes, 
humic acids and others (Lin et al., 2009; 
Senthilnathan et al., 2009; Perchet et al., 2009; 
Vilar et al., 2012; You et al., 2012), as well as for 
water and air purification (Antoniadou et al., 2009; 
Han et al., 2009; Zhang et al., 2010; Liang et al., 
2012). Due to their high chemical stability, non-
toxicity and good heat resistance TiO2 nanocrystals 
are being used in electronic, anti bacterial (Oh et 
al., 2009; Fu et al., 2005) and self cleaning 
applications (Kamegawa et al., 2012; Lai et al., 
2012; Wang et al., 2006). TiO2 has three crystalline 
structures: anatase, rutile and brookite (Park et al., 
2009; Zheng et al., 2000). The anatase TiO2 
nanocrystal shows greater photo catalytic activity 
than rutile and brookite structures (Diebold 2002). 
Many researchers have agreed that anatase TiO2 
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nanocrystal possesses the best photocatalytic 
properties for pollutant removal with high activity, 
high stability, low price and nontoxicity (Tian et al., 
2012). The TiO2 nanocrystal was prepared by 
various techniques such as chemical bath deposition 
method (Maleki et al., 2007), hydrothermal method 
(Ovenstone et al., 1999) and sol- gel method (Vilar 
et al., 2012; Liang et al., 2012; Pucher et al., 2007). 
Out of these methods, the sol–gel method is a 
simple, inexpensive, non-vacuum and low 
temperature technique for synthesizing 
nanocrystals. This process offers many advantages 
like, excellent control of the stoichiometry of 
precursor solutions, ease of compositional 
modifications, customizable micro structure, ease 
of introducing various functional groups and 
requires relatively low annealing temperatures. In 
recent years the ways to improve the photocatalytic 
properties of TiO2 have been widely implemented. 
The surface morphology of TiO2 and pH condition 
which is used during the preparation plays a major 
role in photocatlysis. Senthil et al., 2010, have 
prepared and reported anatase TiO2 nanocrystalline 
films using sol–gel spin coating method for 
different concentrations of ethanol and acetic acid. 
Zhang et al., 1998, have prepared pure and doped 
nanocrystalline TiO2 for photocatalysts using 
versatile wet-chemical process and they reported 
the role of particle size for the photocatalytic 
application. Pettibone et al., 2008; synthesized TiO2 

nanoparticles with different size using various pH 
values and reported the importance of these factors 
for adsorption of organic acids. To the best of our 
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