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Titanium dioxide is a chemically inert, biocompatible crystaline inorganic solid that is optically 
transparent and such properties have made it versatile material for applications [1-3]. Being 
characterized by a high refractive index and good UV absorbing and photo-activity properties, it is 
widely used in a wide range of fields such as: photocatalysis [4,5], paints and coatings [6], 
photovoltaics [7], catalysis [8], optical devices [9]and biomedical applications [10]. TiO2-nanoparticles 
used in medical area are widely applied on drug carriers, imaging and photodynamic therapy [11]. 
This is only a hint for the role of TiO2 [12]. The broad acceptance is an indication of its applicational 
flexibility and ease of integration in many fields which becomes attractive research and technology 
topic for academic research labs as well as industry [13]. More features (like synthesis strategies, 
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applications) about TiO2 as a kind of the research by-products and their scientific and technical 
frontiers will also be explored in [14]. Since conventional dip-coating is a frequently used process of 
thin-film deposition in material science and semiconductor technology, not only to control the film 
thickness accurately but also ensure uniformity [15,16], we describe the case of the film formation 
process by this method below. Titanium dioxide (TiO2) is one of the popular materials for dotting 
process, which is commonly used in solar cell, optical films and micro-electronics industries [17-20]. 
Glass is used as a substrate and the dip-coating technique to deposit thin TiO2 layers in our work. The 
deposits are grown in ambient and annealed for 2 hours at 300,350 and 400 oC. From UV-visible 
absorption spectroscopy, the energy of the optical band gap and transmittance are calculated. The 
TiO2 layer produced in this manner is characterised using X-ray diffraction (XRD), optical 
transmission spectrophotometry (UV-vis) and FTIR spectroscopy as complementary experimental 
means of study. The thickness of the samples has been calculated using gravimetric method. 

 

 
 

 



Exp. Theo. NANOTECHNOLOGY 10 (2026) 795-809 



Exp. Theo. NANOTECHNOLOGY 10 (2026) 795-809 



Exp. Theo. NANOTECHNOLOGY 10 (2026) 795-809 



Exp. Theo. NANOTECHNOLOGY 10 (2026) 795-809 



Exp. Theo. NANOTECHNOLOGY 10 (2026) 795-809 

Figure 8 Imaginary part of dielectric constant spectra of TiO2 with 300, 350 and 400 oC. 
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The optical band gap energy is determined utilizing the Tauc plot equation as follows [23,24] 
 
(𝛼𝛼ℎ𝜈𝜈)𝑛𝑛  = 𝐴𝐴(ℎ𝜈𝜈 −  𝐸𝐸𝑔𝑔)                                                                                                                          (2) 
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