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Ohi Strain
Molarity (M). 20(°)  (hkl) FWHM () a(A?)  volume  pm)
(A°) A9’ © (%)
37.2 (111)  2.41504  0.50868 41829 731867 16.48649  0.12052
433 (200)  2.08789  0.27479 41757 728094 31.12046  0.06385
0.2 62.9 (220)  1.47636  0.86496 41757 72.8094 107716  0.18476
75.4 (311)  1.25963  0.59284 41777 729141 16.93828  0.11726
79.4 (222)  1.20591  0.68637 41773 728931 1504512  0.13202
37.2 (111)  2.41504  1.00967 41829 731867 830602 0.23923
433 (200)  2.08789  1.09652 41757 728094  7.79884  0.25479
0.8 62.9 (220) 147636  1.12010 41757 728094 831803  0.23926
75.4 (311)  1.25063  1.48140 41777 729141 677851  0.29302
79.4 (222)  1.20591  1.39910 41773 72.8931  7.38083  0.26911
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Molarity
(M)

LY 34l

0.8

0.8 NiO :
Cu 12.5 %

26 (°)

37.2
43.3
62.9
75.4

79.4

43.2

(hkl)

(111)
(200)
(220)
(311)

(222)

(200)

dhkl

(A%)

2.41504
2.08789
1.47636
1.25963

1.20591

2.09249

FWHM (°)

1.00967

1.09652

1.12010

1.48140

1.39910

0.50060

a(A°)

41829
41757
41757
41777

41773

4.1849

Cell volume

(A)?

73.1867
72.8094
72.8094
72.9141

72.8931

73.2968

D (nm)

8.30602
7.79884
8.31803
6.77851

7.38083

17.07603

Strain (&) (%)
Hga Y/

0.23923
0.25479
0.23926
0.29302

0.26911

0.11632
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ABSTRACT

This study involves the preparation of thin films of pure nickel oxide with different
molarities (0.2, and 0.8 M) and doped with copper at a weight percentage of 12.5%, deposited on
glass substrates and conductive substrates using the sol-gel coating method. Nickel acetate
tetrahydrate was used as the nickel source, copper dichloride as the doping source, and ethanol
and monoethanolamine (MEA) as solvent and catalyst, respectively. To investigate the effect of the
molarity of the pure solution and the concentration of the dopant on the structural and optical
properties of the nickel oxide thin films, solutions with different molarities were prepared, and the
sample prepared with 0.8 M was selected for copper doping due to its favorable properties X -ray
diffraction results showed that all films crystallized in a cubic structure of nickel oxide, with no
other phases observed within the detection limit of the DRX technique used. Undoped NiO films
exhibited a preferential orientation in the (111) plane, which changed to (200) after doping. Our
results demonstrate that the strain value for all pure films was higher compared to the doped
films, and the crystalline size of our layers increased after doping.Optical analysis revealed that

the average transmittance was high for undoped nickel oxide and decreased after doping. The
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band gap width for the sample prepared at 0.8 M was wider compared to other pure samples,
indicating its superiority for energy storage applications.Additionally, Urbach energy increased

with Cu doping and remained constant in all pure samples.
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