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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 eV) for undoped NiO thin
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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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Sellmeier 483le (10 4y gunall Cul Sl 28 :(€) Jsanll

Samples B C(m?  ne@e’” R

Pure NiO 3.23868 | 56871.682 @ 2.059 0.96

Nig.98ZN0.020 2.85433 | 68501.505 1.963 0.989
Nio.94ZNg.060 2.70375 66234.2 1.925 0.984
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Slaliitay)

(ZN) Ore Al L siial s 4y siall e (NTO) JSall sl dpdel () dpd) 4239 3 gn gilis Coyelal )
O skl aaatie S 5 ) oo (gl pall ALl Jlail) 48, jlay 8 janall g dala 2ol 8 e Al
L) olad¥1 OIS 3 0.04% i) oo Gy sl s asend (111) 58 sl 2Ll ) ghall g xSl & 53l
) . (200)

& il lali ae 4 gl e (NIO) dpdels 4)l8e o gl 3ay S o) imny p i) B335 ) 2a 8 X
(2%) Al 303 (FWHM) saandl Ll Cauaial il (a0

O (e AL o gl dand 33l 3o A el A8 5 gad 30 ) Ao By pad) cluldl) malis Gy Y
(3.59 - 3.75) eVl

8% < suiil) dpss die Lgd dad oy Ay pall ddlaiall b AU L0 i) Cpea jlally & sl el o) g
el LAY 8 338US aadins of sbiat Gl 8804 s

138 5 o sl Jgall 80k 3 J& LKW1 Jalaa o)) (Sellmeier ) s (Cauchy ) 8de Gulad JYA (e aay 0
5wl 5alall el 3y e @ glud) e Jy
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