DIYALA JOURNAL FOR PURE SCIENCES

48 4y 8 juanall N1y Zinx O 4348Y 4y el g A€ il pailadl) 4 2
I AN Al Jlasl)
) b (Bada Ay ) ¢l (3 305 < S Ao Ju

48y 4hay 5 panall Ni(1x) Ziny O 438 4y el g A€ il Gailiadl) du) 3
o)Al (Alasll Jlasl)

) de Gaaa Ay ) peaad Gt AL S Ao Jad
Sl il an e sl A4S ¢l sl

LAl

2, %) Axenall o gl oy (Zn) Cpea AL 4 sdiall s 4 s8all e (NTO) Sl aS o) dpief & juas
A Al py ca a8y ¢ (370 °C) 3s An s dala ) 2ol e sl sl SleSU Jlaill 45 5y (4, 6 and 8
Al ) il g il s pglal 5 pumndl) A5 N &y el 5 A ) Gl (e b Oppen A1 Gy )
hae gl s qaead (111) bl olai¥ls CanSall g 530 (o g skiill anie (a5 b 3 puanall L2y
I 53 Cpem Al sl o) a1 (200) A Lo Bl st (IS 3 (49) oS Auasiy B puinaal) L2 Y)
Jana 20231 Laiy sl e (NGO) %y 2o i Apnd) Aad¥) 2o oo 3 (111) sl Al 525 6
ith et VA (e 20320 2y puad) Galiadll Al Cudy GaaJally Cupdill L 53l el paall
JED 4 pad) 4B 35ad s & 3 ¢(300- 900) nm Aus sall Js Y1 saaly daalaia¥)y 43l
= sidl e (NIO) 4sie¥ (3.59 eV) 253 Ll a5 38 5 Taue Aabee aladiuls # seall jaLall g <1
dallae adll o3 S N5 (8%) cusdill dawi 2ie (3,75 eV) G deadl qu sl A 330 50 Leied 255 s
A3l 5 A8Ual) Apuailly Apaliaied oW1 Aa) (n agm el iniell dadl ALGA) ZEU a8 e dsjaieall Leasl
(Sellmeier)Daae Las Guula (el sail Jlaniasl a3 s gall Jshall 5 iV Jalaa (g 38Nal) & jaal g oy 53 sl
OS5l alatinly 5 umadl Cilial) ead 3 Sl LSV Jelas tlas &3 3) (Cauchy) s

G sl) il 223V 0 gy peadl Galadll (s ) adl Slal Jladlle 438 )1 NO dpdef sAllal cilalsl)

Vol: 10 No:3, July 2014 88 ISSN: 2222-8373



DIYALA JOURNAL FOR PURE SCIENCES

48 4y 8 juanall N1y Zinx O 4348Y 4y el g A€ il pailadl) 4 2
I AN Al Jlasl)
) b (Bada Ay ) ¢l (3 305 < S Ao Ju

nd
W
—

Study of Structural and Optical Properties of Ni1-x) Znx O Thin Films
Prepared by Chemical Spray Pyrolysis Method

Nabeel A. Bakr, Ziad T. Khodair, Rudainah Sedeeq Abdulsattar
University Of Diyala, College of Science, Department of Physics

Received 24 September 2013 ; Accepted 1 October 2013

Abstract

Pure NiO and NiO doped with Zn with volume percentage doping of (2, 4, 6 and 8 %) have been
prepared by chemical spray pyrolysis method on glass substrates at a temperature of (370 °C). The
effect of Zn doping on structural and optical properties has been investigated. XRD results showed
that all the films were polycrystalline in nature and had a cubic structure with preferred orientation
along (111) plane for all doping percentages except the films of 4% doping percentage where the
preferred orientation was along the (200) plane. It was found that doping with Zn led to decrease in
the intensity of (111) peak, while the average grain size increases as Zn concentration increases. In
order to study the optical properties, the absorbance and transmittance spectra have been recorded in
the wavelength range of (300-900) nm. The optical energy gap for allowed direct electronic
transition was calculated using Tauc equation and it is found to be (3.59 ¢V) for undoped NiO thin
films. However, the increase in doping percentage causes an increase in the value of the energy gap
and it reaches (3.75 eV) for the doping percentage of (8%). These values were in good agreement
with the values of energy gap obtained by taking the values of energy correspond to the peak of the
first derivative of absorbance with respect to energy versus energy curve. In order to investigate the
behavior of refractive index as a function of wavelength, two empirical models have been adopted
namely Cauchy’s and Sellmeier’s equations. The static refractive indices for all samples were

calculated using these models.

Keywords: NiO thin films, Spray Pyrolysis, Optical properties, X-ray diffraction, Zn Doping,

Static refractive index.
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Nio.94Z10.060 2.70375 66234.2 1.925 0.984

Nio.92Zn0.080 1.66022 | 79367.853 1.631 0.988
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