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Abstract

In the present study, (Cu,S) thin films were deposited by using chemical bath deposition
(CBD) technique. The effect of the preparation conditions on film properties was studied by
varying the molar concentration (M) of thiourea [CS(NH>),] (0.6, 1, 1.3, 1.6 M). The optical
properties data revealed that the optical Energy gap was in the range (2.68-2.75eV). The
structural properties of the films were investigated by X-ray diffraction (XRD). The results
indicate that they have a nanocrystalline structure with chalcocite phase and crystalline
structure at the diffraction angle 32.7° corresponds to the crystalline level (431) which
belongs to the monoclinic crystal structure. The results of the scanning electron microscopy
(SEM) showed the formation of nanostructured Cu,S with grain size in the range of (90-
140nm). Atomic Force Microscope (AFM) was used to study the surface topography and
grain distribution on the film surface. Energy dispersive X-ray (EDX) was used to investigate
the elemental analysis of the film. Raman peaks were observed at (265-474cm™). Hall Effect
showed that all (Cu,S) films have p-type conductivity due to the copper, and the electrical

conductivity increases with increase the molecular concentration of thiourea.
Keywords: Thiourea Concentration; Chemical Bath; Raman; Grain size.
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LSi Element | Wt% | Wt% Sigma
4000 o 23.65 0.35 0.6 M
| Na | 7.06 | 0.20
Mg | 182 0.10
@ Al 0.54 0.07
= si | 26.78 | 0.24
= [s | 1473 0.18
o cl 0.28 0.07
2000 K 0.39 0.06
Ca | 371 0.10
| Ni 0.58 | 0.13
Cu | 20.46 | 0.34
Total: 100.00
1 2 3 4 5 6 7 8 9
keV
. I_S—u_] Element Wt% W1t% Sigma
i o 25.70 | 0.19 Y
J Na 7.05 | 0.11
J Mg 1.90 0.05
il Al 0.53 0.04
& 10000 . si 26.71 | 0.13
=
=
S
@5]

Element | Wt% | Wt% Sigma

o 13.10 0.35 1.3 M
- Na | 156 0.26
£ 4000 Mg | 150 0.13
2 Al | o038 0.09
si 13.96 0.19
< s | 25.66 | 0.27
cl | 0.07] 0.08
K | 017 0.07
ca 2.34 0.10

Ni 0.97 0.15
Cu | 4029 | 0.41
Total: | 100.00

1 2 3 4 5 6 7 8 9 10
keV
4000 _. Element | Wt% Wt% Sigma
- o | 23.01 | 0.39 15M
] Na 5.42 0.23
<) . Mg | 1.60 | 0.11 |
= kn Al 0.66 | 0.08 |
ST s 1138 0.8
2000 (2228 :
4 cl 0.14 0.07
p K | o0.28 0.07 |
] Ca 4.95 0.13
= Ni | 075 0.15 |
b Cu | 22.78 | 0.38
] Total: 100.00

1 2 3 4 5 6 7 8 9 10
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