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ABSTRACT
Al2S3 thin films on glass substrate have been deposited by chemical bath deposition technique at temperatures 300K and
373K. Aqueous solution of 50ml containing AlCl3, Thiourea and EDTA, where AlS3 and thiourea were the sources of Al+
and S- and EDTA was used as a complexing agent. Al2S3 films were prepared at various bath temperatures while the
deposition period was kept fixed at 2 hours. The effect of the resulting film properties was studied by UV-VIS
spectrophotometer. The optical absorption spectra of Al2S3 films showed that the optical absorption increases with the bath
temperature while the transmittance decreases with increase in the bath temperature. The optical band gap was found to
decrease from 1.80eV to 1.35eV, as the deposition temperature was increased from 300K to 373K.
Keywords: Metal chalcogenide, thin films, Aluminiun Sulphide, chemical synthesis, optical properties.

1. INTRODUCTION
The metal chalcogenides are used for the solar energy
conversion through photo electrochemical cells.
Recently, extensive research has been devoted to study
the fabrication and characterization of chalcogenide
compounds in the form of thin film. Among the metal
chalcogenides, aluminium sulfide thin film is one of the
most interesting metal chalcogenide. Thin films of
aluminum sulphide were grown using solution growth
technique (SGT). The chemical bath deposition
technique (Wang et al, 1999) has been found to be an
inexpensive and simple low temperature method that
could be used to produce good quality film for device
applications. It is well studied and produces films that
have comparable structural and opto-electronic
properties to those produced using other sophisticated
thin film deposition technique. The grown film was
characterized using optical UV-VIS spectrophotometer
and four point probe which determined the optical and
electrical properties of the grown film.

2. MATERIALS AND METHODS
Prior to the deposition, the substrates were degreased by
dipping them in concentrated HNO3. They were brought
out after 24hrs, washed with detergent, rinsed in distilled
water and dried in air. The degreased and cleaned surface
has the advantage of providing nucleation centers for the
growth of the films, hence, yielding highly adhesive and
uniformly deposited films.
The reaction bath constitute a mixture of 5mls of 0.1M
aluminum chloride solution, 3.5mls of 0.1M EDTA
solution, 3.5mls of 0.1 thiourea, 5mls of ammonia
solution, 35mls of distilled water. The mixture was
stirred with stirrer.
During the deposition,
Ethylenediaminetetra acetate was used as the complexing
agent to prevent spontaneous precipitation and ensure

film deposition for the growth of Al2S3 while ammonia
solution was used to provide the alkaline medium. The
deposition was done at two different bath temperatures
300K and 373K for two hours each. The substrates were
immersed vertically into the reaction baths with the help
of the synthetic foam. The substrates were allowed to
stay in the bath for different dip times. After each
deposition, the films were washed in distilled water and
dried in air. The chemical reaction processes involved
are:
AlCl3 + EDTA

[Al(EDTA)] + 3Cl-

[Al (EDTA)]

Al3+ + EDTA

(NH2)2CS + OH-

(NH2)2CO + HS-

HS- + OH

H2O + S2-

Al3+ + S2-

Al2S3

The deposited films were characterized for optical and
electrical properties.

3. RESULTS AND DISCUSSIONS
UV-visible absorption studies of Al2S3 film.
The optical properties of Al2S3 films have been studied
using UV-VIS spectrophotometer in the wavelength
ranging from 300-1000nm. The absorption spectra of
Al2S3 films recorded at temperatures 300K and 373K as
function of wavelength is shown in fig. 1.
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about 0.6 in the VIS-NIR regions for film deposited at
373K and 0.7 for film deposition at 300K. The properties
of high transmittance in VIS-NIR regions make the film
good materials for thermal control window coatings for
cold climates and also antireflection coating

373k

Fig.1 Plot of absorbance versus wavelength at temperatures
300K and 373K
373k

The films prepared at temperatures 300K and 373K show
a gradually decreasing absorbance throughout the visible
region. The film prepared at higher temperature 373K
has higher absorption. This is because of the most
homogeneity at higher temperatures. The grown films
(Al2S3) show high absorbance in UV region and low
absorbance in VIS-NIR region.
The optical absorption in figure 1 increases with the
deposition temperature. This may be attributed to the
decrease in defects.

373k

Fig. 2 Plot of transmittance versus wavelength at
temperatures 300K and 373K

The optical transmission spectra of the Al2S3 thin films
with different temperatures are shown in Figure 2. It is
evident from the figure that the transmittance of the
Al2S3 thin film decreases with increase in the bath
temperature. The spectral absorbance and transmittance
of the Al2S3 for the two temperatures varies with
wavelength in the same manner. There is no
transmittance in the UV region but increases sharply to

Fig. 3 Plot of reflectance versus wavelength at temperatures
300K and 373K

Reflectance increases sharply to 0.2 at 340nm and
gradually drops to about 0.15 in the UV-NIR regions for
film deposited at 300K and 0.18 for film deposited at
373K. Reflectance was almost zero in the UV region and
low in the VIS-NIR regions. As a result of this property,
the UV radiation is screened off and the infrared and
visible radiation is admitted. This makes the films good
materials for the construction of poultry roofs and walls
for the protection of young chicks from the sun’s
burning due to UV radiation while the admittance of
infrared radiation helps to warm the inside of the poultry
house which is needed for young chicks. The films are
also suitable for eye glass coating for the protection of
the skin around the eye from UV radiation.
The absorption coefficient square versus photon energy
plots of Al2S3 thin films are linear
over a wide range of photon energies, as shown in figure
4. This indicates the presence of a direct the band gap in
the deposited Al2S3 thin films (Joshi et al, 2003). The
absorption coefficient square α 2 as observed in the figure
increases gradually from near zero to about 0.4 x 10 12 at
3.4eV and then increases sharply.
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was increased from 300K to 373K. It was observed that
the films have the property of screening off UV portion
of the electromagnetic radiation by absorbing and the
admittance of the visible and infrared radiation by
transmission. These properties confirm the films good
materials for coating poultry buildings, eye glasses
coating, solar and thermal conversion, solar control, antireflection coating and solar cells fabrication.
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