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ABSTRACT:
CuS thin films were grown at various pH values by chemical bath deposition method. The surface
morphologies such as roughness, thickness and grain size of the obtained films were characterized using
atomic force microscopy. Based on atomic force microscopy images, the films deposited at pH 1 was
generally uniform. Meanwhile, the films deposited at higher pH such as pH 2 and 2.5, were observed to
cover the surface of the substrate incompletely. On the other hand, we have observed a very strong
dependence of the surface roughness and thickness of these films on the various pH solutions.

KEY WORD: Steroids, Withania somnifera, TLC, HPT Chemical bath deposition, Roughness,
Thickness, Copper sulphide LC.
INTRODUCTION:
Nowadays, nanomaterial has attracted a great deal of attention in researches and some technical uses.
Copper sulfide, as an example of nanomaterial, can play an important role in optoelectronic
applications, solar cells, photoconductors, laser materials and sensor materials. Many methods such as
spray pyrolysis (Nascu et al., 1997), successive ion layer adsorption and reaction method (Zhuge et al.,
2009), photochemical deposition (Podder et al., 2005), electrodeposition (Anuar et al., 2002) and
chemical bath deposition (Gadave and Lokhande, 1993) have been developed to prepare copper
sulphide thin films. Among these techniques, chemical bath deposition method is said to be commonly
used to deposit metal thin films onto glass substrates. This is because of this method is cost effective,
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time saving and precise control of the deposition process. Some researchers have reported on the
chemical bath deposition of ZnSe (Anuar et al, 2011), FeSe (Ubale et al, 2013), SnS (Jayasree et al.,
2013), CdSe (Zhao et al, 2013), MnS (Ulutas et al, 2013), CdS (Zhou et al, 2013), CdS 1-xSex
(Muthukumaran and Muthusamy, 2012), ZnSxSe1-x(Liu et al., 2013), Cd0.7Zn0.3S (Al-Jubory, 2012) thin
films from aqueous solution.
In this work, we investigate the use of chemical bath deposition technique for the growth of CuS films
on glass substrate under various pH values. The copper sulfide films characterization using atomic
force microscopy is presented.

MATERIALS AND METHODS:
Preparation of thin films
All chemicals were from commercial sources and were the highest purity available (analytical reagent
grade). Therefore, these chemicals were used without further purification. All solutions in this study
were deionized water (Alpha-Q Millipore) with a resistivity of 18.4 Mcm. The microscope glass slide
was employed as substrate in this study. The substrate was cleaned in ethanol, then ultrasonically
cleaned with distilled water and finally they were dried in an oven at 90 °C. Aqueous solutions of
copper sulfate, thiourea, tartaric acid and hydrochloric acid were used to deposit copper sulphide thin
films. First, 25 mL of tartaric acid (0.10 M) solution was mixed with 25 mL of copper sulfate (0.15 M) in
a beaker. Then, under continuous stirring, 25 mL of thiourea (0.15 M) was added in solution. The bath
pH was carefully adjusted between pH 1 to 2.5 by controlled addition of hydrochloric acid. Finally, the
substrate was immersed vertically into the same beaker. In order to produce thin films onto substrate,
the deposition was carried out at temperature of 70 °C. The beaker was not stirred during the thin
films deposition. After completion of films deposition (100 min), the deposited films were washed with
distilled water and dried in air for further characterization.
Characterization of thin films
The surface morphologies such as thickness, grain size and surface roughness were studied by
recording atomic force microscopy (Q-Scope 250) images in contact mode with a commercial Si3N4
cantilever. Values of root mean square (RMS) roughness were calculated from the height values in the
atomic force microscopy images using the commercial software.

RESULTS AND DISCUSSION:
The atomic force microscopy (AFM) images of CuS films deposited on glass substrate, which scanned in
an area of 20 μm X 20 μm are shown in Figure 1, 2, 3 and 4, respectively. The observed dependence of
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the morphology of films under various pH values as indicated in figures. The AFM images indicate that
there are many pinholes on the CuS films which deposited at higher pH such as 2 (Figure 3) and 2.5
(Figure 4). In addition, the AFM images reveal that these samples are found to cover the surface of the
substrate incompletely. Also, these samples are less dense when compared with other samples. As
shown in our studies, we can diminish the pinhole on the CuS films by decreasing the pH value. From
the Figure 1, the films can be grown uniformly onto glass substrate without cracks. These films showed
the grain size of 2-2.5 m. On the other hand, the grain size for the films deposited at pH 1.5 (Figure 2)
is bigger (4-4.5 m) than that of the films deposited at pH 1 (Figure 1). Furthermore, we detected that
the non-uniformity surface and grain sizes are dissimilar to each another for these films.
Experiment results indicated that the film thickness is significantly influenced by the pH. The thickest
films obtained for the films prepared at pH 2 (685.9 nm) while the thinnest films observed at pH 1
(5.81 nm). Based on AFM images, the thickness values for films deposited at pH 1.5 and 2.5 are found
to be 13.85 and 11.19 nm, respectively.
On the other hand, we found that, the surface roughness is also sensitive to changes in pH. The
roughest films obtained for the films prepared at pH 2 (47.02 nm) while the smoothest films observed
at pH 2.5 (0.78 nm). Based on AFM images, the surface roughness values are found to be 0.80 and 2.18
nm for the films deposited at pH 1 and 1.5, respectively.

CONCLUSION:

The morphology of the CuS films which produced using chemical bath deposition method was mainly
affected by the deposition parameter such as pH. The uniform films were obtained at lower pH such as
pH 1. While, the films formation were found to be irregular as the pH further increased to 2.5. On the
other hand, the thickest and roughest films could be prepared at pH 2 based on atomic force
microscopy images.
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Figure 1: Atomic force microscopy image of CuS thin films prepared at pH 1
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Figure 2: Atomic force microscopy image of CuS thin films prepared at pH 1.5

Figure 3: Atomic force microscopy image of CuS thin films prepared at pH 2
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Figure 4: Atomic force microscopy image of CuS thin films prepared at pH 2.5
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