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Abstract: This paper examines Optical property of Titanium Dioxide TiO2.there for we have  after practical on 

the samples we find all The samples  showed high transmission in the UV region with transmission edges in the 

blue region of the electromagnetic spectrum. also we had been found rapidly decrease in absorption coefficient 

value , until to arrive to peak, then it reduce from high temperature because of less absorption in high energies 

from energy gap Transition decreasing due to transmission decreasing. 
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I. Introduction 
     In this work, we study of the optical properties of Titanium dioxide. We study the relation between 

wavelength and absorption and transition and wavelength.   There are many applications and uses of Titanium 

dioxide. For example, the white titanium used in color [11] and coloring and is a metal with a gray color found 

in the Earth's skin general in layers since formed the earth as there is in the air and water at different rates in 

addition to the occurrence in plants that nurtured them. Also it used as a color. There for that are much kind of 

applications of Titanium dioxide, like from paint to sunscreen to food coloring [6].𝑇𝑖𝑂2  Nanoparticles usually 

used in suntan lotion as part of the creation to block the sun is damaging UV rays. In addition, 𝑇𝑖𝑂2  

nanoparticles used in consumer products has increased; concern has risen as to the health and environmental 

effects of nanoparticles. There for sunscreens contact skin and wash off in water, hence the 𝑇𝑖𝑂2 nanoparticles 

be able to find their way into biological and environmental systems. Therefore, we need to measure both the size 

and size scattering of these nanoparticles in sunscreens, then   as to calculate their impact on human health and 

the environment [7,12]. The other application of titanium dioxide areas are paints and varnishes as  inks and 

fibers and rubber  also we say it used in other applications, for example the manufacture of technical pure 

titanium, glass and glass tiles [8]  also it  used as  a new electronic circuit element[9].  Particularly Titanium 

dioxide, in the anatase form, is a photo catalyst under infrared (UV) light. Moreover, It has been reported that 

titanium dioxide, when doped with nitrogen ions or doped with metal oxide like tungsten trioxide, is also a photo 

catalyst under either visible or UV light.[10] And finally can be written many applications and usesof the 

strong  oxidative potential of the positive holes oxidizes water to create hydroxyl radicals. Moreover, it oxidize 

oxygen directly and its use as a dye, and we can add the titanium dioxide to strengthens and to tiles or other 

products [13].  

II. Experimental Section 
Sol Synthesis 

Sol was prepared by dissolving tetrabutyltitanate (𝑇𝑖(𝑂𝐶4𝐻9)4, TBOT) and tetraethyl 

orthosilicate(𝑆𝑖(𝑂𝐶2𝐻5)4, TEOS) in anhydrous ethanol (𝐶2𝐻5𝑂𝐻, 𝐸𝑡𝑂𝐻). Deionized water (𝐻2𝑂) was used 

forhydrolysis, with acetyl acetone(𝐶𝐻3𝐶𝑂𝐶𝐻2𝐶𝑂𝐶𝐻3 , AcAc) as chelating agent and acetic 

acid(𝐶𝐻_3 𝐶𝑂𝑂𝐻,𝐻𝐴𝑐) as catalyst. During the synthesis, two different but equal parts of ethanolicsolutions 

were prepared. In the first part, TBOT was dissolved in anhydrous ethanol containing𝐴𝑐𝐴𝑐.after mixed with 

𝐻𝐴𝑐, the solution was then sealed and stirred for 30 min to achieve a completechelation between the all oxide 

and 𝐴𝑐𝐴𝑐. The second part of the solution was then prepared bymixing the TEOS and demonized water with 

anhydrous ethanol. These two solutions were then mixedand stirred for 2 h to achieve hydrolysis and 

condensation. The molar ratio wasTBOT: TEOS: 𝐸𝑡𝑂𝐻: 𝐻2𝑂: HAc: AcAc = 1:1:30:5:2:1. The mixture was 

finally aged in a stableenvironment (with humidity lower than 30% and temperature of 20~25 °C) for 48 h.2.2. 

CoatingPreparation .The silicon wafer and silica glass substrates were firstly cleaned thoroughly, heated at 200 

°C for20 min, and then cooled down to room temperature. A dip-coating apparatus (CHEMAT DipMaster-200) 

was used for the depositions, and the film thickness could be adjusted by the withdrawplate (0~12 inch/min). 

After each coating, the films were first pretreated at 100 °C for 1h, and thenheat-treated in a muffle furnace for 2 

h at different temperatures ranging (300 -600 and 900 °C ). All thecoating processes of the samples were the 

same to make sure that the properties of the films annealed at different temperatures could be accurately 

compared and studied. 
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Fig (4) 

 

III. Discussion 
In figure (1) shows the transmission plot as a function of wavelengths as obtained from the UV-VIS 

spectrophotometer. The transmittance and reflectance were  calculated using Beer Lamberts  and assuming 

negligible scattering .The samples all showed high transmission in the UV region with transmission edges in the 

blue region of the electromagnetic spectrum. Photo activation of TiO2 in this region causes transition from the 

ground to excited state .The electrons transit to the impurities energy level induced by photo catalytic centers 

TiO2 when being photo activated by blue light ,whichagrees with [2]. This Explains why illumination of TiO2 

samples with UV mercury lamp produces fluorescent O2 Nano clusters as some research also assume [3]. There 

was rapid increase of the absorption in the high temperature. Fig (3) shows the relation between absorption 

coefficient and wavelengths. we had been found rapidly decrease in absorption coefficient value .until to arrive 

to peak, then it reduce from high temperature because of less absorption in high energies from energy gap 

Transition decreasing due to transmission decreasing .At low energies from energy gap, the a absorbance is 

increasing, this cause the reduce in reflection, and the upper corresponding energy gap value (2.2 - 2.6) eV. And 

the plots of normalized values of (𝛼ℎ𝜈) 2 vs.ℎ𝜈 are obtained. Sample plots showing the variation of (𝛼ℎ𝜈) 2 

vs.ℎ𝜈 obtained from TiO2 are shown in Fig. (4) Respectively as sample results. From such curves, energy band 

gap of the fabricated films can be evaluated as some research also assume[3, 4, and 5]. The relation between the 

absorption coefficient (α) and the incident photon energy ℎ𝜐 is given by,  

(𝛢ℎ𝜈)2 =  𝐴(ℎ𝜈 − 𝐸𝑔)  

Where, A is a constant and𝐸𝑔  is the band gap energy. The optical band gap 𝐸𝑔  is determined from the plot of 

normalized values of (𝛼ℎ𝜈)2 vsℎ𝜈for direct allowed transition, as shown in the samples plots, given in Fig 1. 

The intercepts of the tangents to the plots, give a good approximation of the band gap energy for direct band gap 

material [4, 5]. The band-gap of TiO2 samples are found to be 3.51 eV from 300 OC, 3.49 eV from 600 OC and 

3.46 eV from 900 OC respectively.  

IV. Conclusions 
In this paper, we study the UV Visible spectrophotometer we find all the samples showed high transmission in 

the UV region with transmission edges in the blue region of the electromagnetic spectrum. 
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