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Abstract

In this study, thin films of copper oxide (CuO) were deposited on tin oxide (SnO2) layers
supported on glass substrates using the spray pyrolysis technique at 350°C for different
deposition times (5 minutes, 10 minutes, 15 minutes, 20 minutes). Copper chloride
(CuCl,+2H,0) was used as copper source with a concentration of 0.05 mol/l. X-ray diffraction
patterns showed that the films were polycrystalline with a monoclinic structure in the preferred
directions (111) and (-111). Increasing the deposition time led to an increase in grain size from
11.85 to 14.73 nm. Surface analysis using scanning electron microscope indicated improved
uniformity and horizontal growth completion of the CuO films with an increase of roughness at
the deposition time of 20 minutes. UV-Visible measurements showed a decrease in transmittance
from 73% to 47% for the wavelength range (300-1100 nm) with increased deposition time,
accompanied by a decrease in reflectance of the films. The energy gap (Eg) decreased in the
range (2.17-2.44 eV), while the Urbach energy increased with increased spray time between
0.145 and 0.33 eV. The prepared films had an absorption coefficient greater than 5x10%cm™ in
the sible range which diminishes in the near-infrared range. The refractive index ranged between
2.01 and 3, while the dielectric constant (&) increased from 3.65 to 9.17.

Keywords: Thin films, Copper oxide (CuO), Tin oxide (SnO2), Spray pyrolysis technique,
Structural properties, Optical properties, electronic properties.
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Name and formula
Reference code:

Mineral name:
Compound name:

PDF index name:

Empirical formula:
Chemical formula:

1548-048-00

Tenorite, syn
Copper Oxide
Copper Oxide

CuO
CuO

Crystallographic parameters

Crystal system:
Space group:
Space group number:

a:(9)

b (?):

c(?):

Alpha (°):
Beta (°):
Gamma (°):

Calculated density (g/cm~3):
Volume of cell (10~6 pm~3):

Z:

RIR:

Subfiles and quality

Subfiles:

Quiality:
Comments
Creation Date:

Modification Date:
Sample Preparation:

Additional Patterns:

Monoclinic
C2/c
15

4,6883
3,4229
5,1319

90,0000
99,5060
90,0000

6,51
81,22
4,00

Alloy, metal or intermetalic
Common Phase

Corrosion

Forensic

Inorganic

Mineral

Superconducting Material
Star (S)

1970/01/01
1970/01/01
Cu ),0H3( NOswas thermally decomposed to form CuO. This was

annealed at 1000 C in air for 5 hours
To replace 00-005-0661 .
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Peak list

No. h k 1 d [A] 2Thetal[deg] I [%]
13,0 32,509 2,75201 0 1 1 1
37,0 35,418 2,53236 2 0 0 2
100,0 35,544 2,52367 1- 1 1 3
99,0 38,709 2,32429 1 1 1 4
21,0 38,903 2,31315 0 0 2 5
3,0 46,260 1,96095 2- 1 1 6
30,0 48,717 1,86764 2- 0 2 7
1,0 51,344 1,77808 2 1 1 8
7,0 53,487 1,71179 0 2 0 9
1,0 56,743 1,62105 1 2 0 10
10,0 58,265 1,58227 2 0 2 11
20,0 61,526 1,50600 3- 1 1 12
10,0 65,813 1,41789 2 2 0 13
15,0 66,222 1,41013 1- 1 3 14
1,0 66,449 1,40586 0 1 3 15
6,0 67,905 1,37922 3 1 1 16
14,0 68,125 1,37530 0 2 2 17
1,0 68,907 1,36158 1- 2 2 18
1,0 71,683 1,31552 2- 1 3 19
5,0 72,373 1,30467 1 1 3 20
1,0 72,944 1,29586 1 2 2 21
6,0 74,978 1,26567 4 0 0 22
5,0 75,245 1,26184 2- 2 2 23
1,0 79,733 1,20171 3 2 0 24
2,0 80,157 1,19642 4- 0 2 25
1,0 80,241 1,19538 4- 1 1 26
4,0 82,362 1,16989 3- 1 3 27
2,0 83,065 1,16176 2 2 2 28
2,0 83,568 1,15604 2 1 3 29
1,0 86,533 1,12388 2- 0 4 30
1,0 86,775 1,12137 3- 2 2 31
1,0 87,968 1,10921 4 1 1 32
1,0 88,054 1,10835 0 3 1 33
3,0 89,790 1,09137 1- 3 1 34
1,0 91,729 1,07330 1 3 1 35
1,0 95,565 1,04010 4 0 2 36
1,0 98,392 1,01764 3 2 2 37
2,0 99, 684 1,00789 3 1 3 38
1,0 101,935 0,99164 2 0 4 39
2,0 103,357 0,98184 5- 1 1 40
2,0 103,565 0,98044 4- 2 2 41
2,0 107,049 0,95795 0 2 4 42
1,0 109,519 0,94314 3- 3 1 43
3,0 110,170 0,93939 2- 2 4 44
1,0 111,191 0,93362 4- 0 4 45
2,0 113,489 0,92115 5 1 1 46
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Postion [72Theta] (Copper (Cul)
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1,0 114,060 0,91816 1 2 4 47
1,0 115,744  0,90959 3 3 1 48
1,0 116,838  0,90421 - 1 5 49
1,0 120,221  0,88848 4 2 2 50
3,0 120,509  0,88720 1 3 3 51
Stick Pattern
Intensity %]
100 :
Ref| Paptem: Copper Chide 00-048-1548
20
- e L1 . | IIIIII ‘ IIIIII | l" |I|.||| IIIIII [ |I IIIIIIIII I IIIIIIIII Il'
40 20 60 10 a0 90 100 110 120



