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Abstract: Thin films have been synthesized in the presence of different precursors using various deposition
methods such as chemical bath deposition, electrodeposition and successive ionic layer adsorption and
reaction. The obtained thin films could be investigated using energy dispersive X-ray (EDX) technique in terms
of compositional characterization. Generally, EDX analyzer was equipped with the scanning electron
microscopy as described by many researchers. In this work, the EDX analysis has been carried out in order to
improved quality control and rapid identification of source. 
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INTRODUCTION analysis could be interpreted in spectra and atomic

Nowadays, there are many analytical techniques
could be used to characterize samples by researchers. For Literature Survey: Generally speaking, the compositional
example, X-ray diffraction [1-6] was used to investigate analysis of the films could be carried out by the energy
the structure of the samples. The morphology and dispersive x-ray (EDX) technique. There are some of the
topography of films were studied using scanning electron examples have been reported by many researchers as
microscopy [7-14] and atomic force microscopy[15-26], shown in literature review. 
respectively. One of the common analytical techniques is Electro deposition of cadmium indium sulfide thin
called energy dispersive X-ray analysis (EDX). EDX is films was carried out at -580 mV versus SCE (saturated
employed to investigate the compositional of samples by calomel electrode) for 2 hours was reported by Kokate et
many researchers. As a briefly introduce the EDX, there al. [27]. They produced 1-2 µmthick layers at the pH of 3
are four main components namely excitation source, X-ray at the bath temperature of 45 °C. They suggest that the
detector, pulse processor and analyzer. EDX is emerged formation of good quality films is possible from acidic
as an important analytical technique due to some aqueous bath containing 0.1 M InCl , 0.1 M CdSO and
advantages including rapid identification of source, 0.01 M Na S O . EDX results show that the In:Cd ratio is
improved quality control, reduced sample damaged, high almost 2 and Cd:S ratio is almost 4. Therefore, the sample
count rates and processing. As a result, there are several was confirmed as CdIn S .
industries such as aerospace, automotive, Chemical bath deposited cadmium selenide films have
semiconductors, electronics and materials are using EDX been prepared by Kale and Lokhande[28]in the presence
facility. of cadmium acetate and sodium selenosulfate. The

In this work, the compositional of samples was obtained films are red in colour and specularly reflective.
investigated using EDX will be discussed and reported. The EDX analysis indicated that the average atomic
EDX when combined with scanning electron microscopy percentage of Cd:Se was 50.5:49.5. It means that the
can provide elemental analysis on areas as small as samples contain slightly Se deficient. On the other hand,
nanometers in diameter. The data generated by EDX CdSe  films were prepared using electrodeposition method

percentage of elemental. 
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for 30 minutes at pH 2.75 by Pawar et al. [29]. The EDX films is Cu (18.15 %), zinc (17.54 %), Sn (16.03 %) and
analysis reflects that the sample was slightly selenium sulphur (48.28 %). Additionally, they found that the ratios
rich. The average atomic percentage of Cd:Se was 44.64: for Cu/(Zn+Sn) was 0.54, Zn/Sn was 1.09 and
55.36 as indicated in EDX pattern. S/(Cu+Zn+Sn) was 0.93. 

Soliman et al. [30] have reported the preparation of Zinc  acetate,  thiourea,  triethanolamine and tri-
CdS films using electrodeposition method. The chemicals sodium  citrate  were  used  to  prepare  zinc  sulfide thin
such as CdCl  and Na S O were used in order to produce films onto glass substrate by Gode et al. [35]. The2 2 2 4

thin films under various deposition potentials. They influence  of  deposition  times  on   the  compositional
conclude that the CdS films prepared at -0.6V (SCE) have was  investigated  by  using  EDX  technique.  They
an excess of tellurium (48.44%) if compared to cadmium found that the  average  atomic  ratio  of  sulfur:zinc
(46.97%). Meanwhile, the films displayed a nearly provides the value of 0.51, 0.56, 0.57 and 0.58 for the
stoichiometric cadmium(49.21%)/tellurium (49.49%) at the deposition periods such as 3, 3.5, 4 and 4.5 hours,
deposition potential of -0.65 V (SCE). On the other hand, respectively. In other words, they claim that the average
the CdS films were deposited on soda lime glass using atomic ratio of S:Zn increases with increasing deposition
chemical bath deposition method by Pushpalatha et al. period and also the surface of the films was rich in zinc
[31]. The obtained films were characterized using EDX content.
before and after air annealing at 300 °Cin furnace for Seghaier et al. [36] have presented a chemical bath
1hour. They observe that the stoichiometric thin films deposition method to prepare PbS films at room
with ratio Cd:S = 19.01: 17.88 was obtained for the temperature for 1 hour. The chemical bath contains lead
annealed films. However, the average atomic percentage nitrate, sodium hydroxide and thiourea. The EDX pattern
ratio was Cd:S = 60.45%: 29.13% (2:1) for the as-deposited indicated  that  the  stoichiometric compound (Pb:S equal
films as reported by them. to 1) was confirmed. 

Anuar et al. [32] have proposed that the preparation Bi S   thin  films  were   deposited   on  glass
of nickel selenide thin films using simple chemical bath substrate  using  chemicals  such  as  bismuth  nitrate,
deposition method. The films were successfully deposited EDTA and sodium thiosulphate as reported by
onto microscope glass slides from aqueous solution Balasubramanian et al. [37]. The compositional of
containing nickel sulphate, sodium selenite and chemical bath deposited films was investigated using
ethylenediaminetetraacetic acid disodium salt (Na EDTA). EDX technique. They pointed out that the composition2

Deposition of films was carried out for 150 minutes at pH was found stoichiometric. This confirmed that the
2.5 under unstirred conditions. They claim that the atomic formation of Bi S  with the atomic percentage of Bi
ratio of Ni:Se was 1:1 for the films prepared at bath (52.09%):S (47.91%).
temperature of 65 °C. The EDX results reflect that the MnS films were deposited onto soda lime glass
atomic percentage obtained was51.36% and 48.64% for substrate at room temperature by Gumus et al. [38] using
the nickel and sulfur, respectively. inexpensive chemical bath deposition method.

Mali et al. [33] have reported the synthesis of Manganese acetate and thioacetamide were used as
Cu ZnSnS (CZTS) using successive ionic layer manganese and sulphur source, respectively. The films2 4

adsorption and reaction (SILAR) method. The formation obtained show that in good stoichiometric ratio (Mn:S
of films could be occurred from the bath containing was 1:0.82) as indicated in EDX spectrum. 
cationic (Cu , Zn  and Sn ) and anionic (S ) precursors, Iron selenide films have been deposited onto2+ 2+ 2+ 2-

respectively. The compositional of films was investigated stainless steel substrates using electrodeposition method
using EDX. They observe that the elemental ratios for in the presence of ferric chloride and selenium dioxide.
Cu:Zn:Sn:S were consistent with the 2:1:1:4 stoichiometry. During the experiment, the electrodeposition was carried
Furthermore, they suggest that the EDAX spectrum out on the unit area (1cm ) of substrates at the deposition
showed copper poor and zinc rich, Cu/(Zn+Sn)=0.47 and potential of 0.244V/SHE (standard hydrogen electrode) in
Zn/Sn=2.15, to improve the conversion efficiency. On the an unstirred bath as proposed by Pawar et al. [39]. The
other hand, EDX method was employed by Subramaniam EDX results pointed out that the atomic percentage of
et al. [34] in order to produce thin films on indium tin Fe:Se was 60:40. In other words, the obtained films were
oxide substrate. They found that the composition of the rich in iron. 
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The deposition of zinc cadmium selenide thin films CONCLUSION
from aqueous acidic bath was conducted by
Chandramohan et al. [40]. During experiment, a platinum Binary, ternary and quaternary thin films have been
mesh, saturated calomel electrode and tin oxide coated synthesized by using various deposition techniques onto
glass substrate was used as counter, reference and substrate in the presence of different precursors. The
working electrode. They found that a small percentage of compositional of thin films was studied using EDX
excess selenium in all the electrodeposited films before technique. The stoichiometric composition of sample
annealing as indicated in EDX studies.However, the could be determined using the data generated by EDX
reduction in the selenium content was observed to be analyzer.
reduced after annealing process. 
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potentials was reported by Li et al. [41], The reddish measurement of CdSe thin films. Chalcogenide
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