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Abstract 
In this work, samples of nanomaterials of zinc oxide doped with titanium oxide were prepared, 
and the optical properties were studied using X-ray diffraction and ultraviolet technology for all 
samples. It was found that the absorption, reflection, absorptive coefficient, refractive index, and 
optical conductivity have constant values that do not change when exposed to gamma rays. 
Transmission decreases and the optical energy gap decreases from (3.747 to 3.468). While the 
electrical conductivity increases. As for the diffraction of the X-rays, it takes the shape of a cube 
before exposure to the rays, and it takes the shape of a triangle after exposure to radiation 
 
Introduction  
Nanotechnology ("nanotech") is manipulation of matter on an atomic, molecular, and 
supramolecular scale. The earliest, widespread description of nanotechnology [1].referred to the 
particular technological goal of precisely manipulating atoms and molecules for fabrication of 
macroscale products, also now referred to as molecular nanotechnology. A more generalized 
description of nanotechnology was subsequently established by the National Nanotechnology 
Initiative, which defines nanotechnology as the manipulation of matter with at least one 
dimension sized from 1 to 100 nanometers. This definition reflects the fact that quantum 
mechanical effects are important at this quantum-realm scale, and so the definition shifted from a 
particular technological goal to a research category inclusive of all types of research and 
technologies that deal with the special properties of matter. The given size threshold. It is 
therefore common to see the plural form "nanotechnologies" as well as "nanoscale technologies" 
to refer to the broad range of research and applications whose common trait is size[2]. Because 
of the variety of potential applications (including industrial and military), governments have 
invested billions of dollars in nanotechnology research. Through 2012, the USA has invested 
$3.7 billion using its National Nanotechnology Initiative, the European Union has invested $1.2 
billion, and Japan has invested $750 million [3]. Nanotechnology as defined by size is naturally 
very broad, including fields of science as diverse as surface science, organic chemistry, 
molecular biology, semiconductor physics, and energy storage [4, 5, and 6]. 
 
Material and Method 
Samples preparation 
Samples of zinc oxide doped with titanium oxide were collected. They were dried at room 
temperature and kept in plastic containers for analysis. 
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Figure (1): X-Ray diffract meter: XRD (wavelength 1.54 A°) 

Method  
Titanium oxide-doped zinc oxide was synthesized by sol-gel method and dissolved in 100 ml of 
double distilled water (de-ionized water) separately under stirring. At room temperature, it was 
stirred using a magnetic stirrer at 3000 rpm for 2 hours at room temperature. Then the annealed 
sample is ground to obtain the nanoparticle powder.The crystal structure of all samples at room 
temperature is characterized using X-ray diffractometers which are used to determine the band 
positions given for all samples. Optical properties of all samples are characterized at room 
temperature using 1240 min UV spectrum. of the combined optical spectra 
Calculate all optical properties (absorption coefficient, extinction coefficient, optical bandgap, 
refractive index, real dielectric constant and imaginary dielectric constant) 
Characterization Techniques 
The Materials Characterization Lab has a wide variety of characterization techniques in the areas 
of X-ray   and min 1240 UV- Spectroscopy techniques which help to increase the different 
degrees of understanding why different materials show different properties and behaviors.To 
investigate the optical properties of zinc oxide doping titiunm oxide  nanoparticles, some precise 
techniques have been used in our stud. The following characterizations have been potentially 
performed for the analytical of the synthesized samples. 
 
Results  
XRD was used for analysis and characterization of Zn RxRTiR1-xROR3 Rsamples. 

 
Fig (2): XRD spectrum of Zinc Oxid doping with Titanium Dioxide Zn RxRTiR1-xROR3 Rbefore 
exposure by Gamma ray (35 Gary)- 
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Table (1) XRD crystal structures parameters of Zinc Oxid doping with Titanium Dioxide 
Zn RxRTiR1-xROR3 Rbefore exposure by Gamma ray (35 Gary) 

 

 
 
Conclusion & Discussion 
For ten samples of zinc doping by titanium Oxide, before and after exposure there slight increase 
of maximum value of absorption from 1.005 (a.u) at wavelengths 318 nm to 0.431 (a.u) at 
wavelength  (275 - 425) nm ,  also show that absorbance value increase when the molar of zinc 
increase, which is mean there is an  dencrease in energy. For absorption coefficient the 
maximum value was increased   for the samples of zinc oxid doping by titunm Oxide from 461.7 
(a.u)P

 
P  to 194.7 (a.u) at wavelength 297.8 nm.There is a dcrease in the maximum value of 

transmission from 461.7 (a.u) to 159.8 (a.u) after exposure in the sample.The reflection 
maximum value was the same after exposure and sample behavior as a mirror. There is a 
increasing in the maximum value of extinction coefficient from 0.001 (a.u) P

 
Pat wavelength 300.4 

nm P

 
Pto , but there  in the same maximum value of refractive index after exposure from  

wavelength range (260 to 334)nm to  wavelength range (288 to 360)nm , but the maximum value 
of dielectric constant was increased from7.807 at wavelength (260 to 334) nm to 7.829 at 
wavelength range (288 to 360)nm, and the imaginary constant maximum value was the same  
after exposure P

 
Pat wavelength 273 to  325 nm R Rat wavelength (295 to 350 ) nm.The energy band 

gap after exposure was decreased and there is there is an energy band gap shift. The increased of 
optical conductivity at the same after and befor exposure of the samples and may be due to 
electron excitation by photon energy. the maximum value of the electrical conductivity for all 
samples before exposure is between (3.5X10P

5
P  to 4.5X10 P

5
P ) (Ω.cm)P

-1
P at wavelength range (260  

to 335) nm, but after exposure to gamma rays the value be com between (3.8X10P

5
P  to 4.8 X10P

5
P)  

(Ω.cm)P

-1
P at wavelength range (285 to 360) nm.In crystals analysis before and  after exposure by 

gamma rays there is a change in space-group and cell parameters a,b are decrease from 8.284 to 
5.09227  , but change (c) are 14.0400 and density range (4.5840-4.589) (g.cm P

-3
P), the cell angular 

is alpha and  equal 90 degree , the cell angular is gama equal 120  degree for all samples.  On the 
other hand, it's noticed that the rated of concentration increases concentration increasing the 
crystals size, the relation between the rated of and d- spacing of concentration samples ten in 
different nanoparticles samples, and noticed that the rated of increasing the d- spacing of samples 
different concentration. the shape of the crystals is cubic before gamma ray and trigonal after 
exposure and the cell angular also was constant 90 P

0
P before and after exposure.  

XRD Data S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 
Space Group F d -3 

m 
(227) 

F d -3 
m 

(227) 

F d -3 
m 

(227) 

F d -3 
m 

(227) 

F d -3 
m 

(227) 

F d -3 
m 

(227) 

F d -3 
m 

(227) 

F d -3 
m 

(227) 

F d -3 
m 

(227) 

F d -3 
m 

(227) 
Crystal System cubic cubic cubic Cubic cubic cubic cubic cubic cubic cubic 
Cell 

Parameters 
10P

-10
P m 

a 8.284 8.284 8.284 8.284 8.284 8.284 8.284 8.284 8.284 8.284 
b 8.284 8.284 8.284 8.284 8.284 8.284 8.284 8.284 8.284 8.284 
c 8.284 8.284 8.284 8.284 8.284 8.284 8.284 8.284 8.284 8.284 

Density (g.cmP

-3
P) 4.494 4.493 4.492 4.490 4.489 4.487 4.486 4.484 4.494 4.483 

Volume (10 P

-10
P) P

3 567.2 567.4 567.5 567.7 567.8 567.9 568.1 568.1 568.3 568.4 
d (10P

-10
P m) 2.287 2.288 2.289 2.290 2.291 2.293 2.294 2.295 2.296 2.297 

Cell 
Angular 

alpha 90 90 90 90 90 90 90 90 90 90 
Beta 90 90 90 90 90 90 90 90 90 90 

Gamma 90 90 90 90 90 90 90 90 90 90 
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Zinc oxide plays an important role in current industry due to it is special characteristics such as 
anti corrosion , anti bacteria , has low electrons conductivity and excellent heat resistance 
.Titanium dioxide is a naturally occurring mineral used as a bright white pigment for paint , in 
the food industry as a coloring , in sunscreens and cosmetics , and in other industrial uses. 

 
References  
[1] Drexler, K. Eric (1986). Engines ofCreation: The Coming Era of Nanotechnology. 
Doubleday. ISBN 9780-385-19973-5. 
[2] Drexler, K. Eric (1992). Nanosystems:Molecular Machinery, Manufacturing, and 
Computation. New York: John Wiley & Sons. ISBN 978-0471-57547-4.  
[3] Apply nanotech to up industrial, agri output Archived 2012-04-26 at the Wayback Machine, 
The Daily Star 
(Bangladesh), 17 April 2012. 
[4]  Hubler, A. (2010). "Digital quantum batteries: Energy and information storage in 
nanovacuum tube arrays". Complexity.  
[5] Belkin, A.; et., al. (2015)."Self-Assembled Wiggling Nano-Structures and the Principle of 
Maximum Entropy Production"  
[6] Sanchez, Florence, and Konstantin Sobolev. "Nanotechnology in concrete--a review." 
Construction and Building Materials Nov. 2010. 
 [7] Kumar, Surabhi Siva; Venkateswarlu,Putcha; Rao, Vanka Ranga; Rao,Gollapalli Nageswara 
(2013-05-07). "Synthesis,characterization and optical properties of zinc oxide nanoparticles" . 
International Nano 
[8] Hull, Matthew S.; Rejeski, David; Jr,Michael F. Hochella; McGinnis, SeanP; Vejerano,Eric 
P; Kuiken,Todd;Vance, Marina E.(2015-08-21). "Nanotechnology in the real 
world:Redeveloping the nanomaterial consumer products inventory" . Beilstein Journal of 
Nanotechnology. 
[9] "Titanium" in 2014 Minerals Yearbook. USGS 
[10] Ballal, M. E., 2002. Yield Trends of Gum Arabic from Acacia senegal as Relation to Some 
Environmental and Managerial Factors (PhD Thesis), Faculty of Forestry, University of 
Khartoum. 


	Samples preparation

