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Published: 30/03/2025 microscopy were used to study the effect of change in temperature on
Keywords: the films. X-RD analysis revealed that the minor shifting in diffraction
: angle, intensity, and full-width half-maximum caused variation in
CdSe , thin film, chemical crystallite size. The relation between crystallite size and the
spry pyrolysis temperature was directly proportional and found to be (43.2,41.7 and
Corresponding Author 38.8 nm) at temperatures (350,300 and 250 °C), respectively, with
dislocation density and microstrain inversely proportional with
) depositing temperature. Increasing the temperature also affects the
E-mail: energy band gap, and the change was inversely between them(2.06, 1.97
abbas.g.kasoob@tu.edu.iq and 1.95 eV). SEM results showed the effect of the prepared factor

(temperature) on the surface morphology and best homogeneity in
shape and size for samples prepared at temperatures (300 °C) .

Introduction

The II-VI binary semiconducting compounds such as (CdS, CdSe, and CdTe) are materials
of interest for many applications in solid-state physics. CdSe is one of important materials for
photovoltaic applications[1-3]. In recent years, there has been more interest in studying the
physical properties of CdSe thin films to improve their physical properties of it. Many
techniques were used to prepare it, such as physical vapor deposition [4]and spray pyrolysis,
etc [5]. The CdSe films exhibited good transmittance [6]. The narrow optical band gap of
compound CdSe has become more interesting because they have useful properties for
photovoltaic applications [7-9].The CdSe nanostructures have physical and chemical
properties, aside from the potential importance of being nonlinear optical materials [10-12].
The reason for studying CdSe nanostructures spaciously is because of their tunable emission
on the visible scale, advances in their preparation techniques, and their different
applications[13-19].It has both cubic and hexagonal characteristics compared with bulk
materials [20].The synthesis parameters can be used to control the size and shape of
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nanoparticle strictures [21]. Controlling the sizes and the shapes of materials in the nano
range allows for control of their bandgap over a wide range [22].

Experimental part

In the present research, CdSe films were deposited on the glass substrates by CSP
method. Before depositing, the films must be cleaned by ultrasonically cleaned in acetone,
then ethanol,. After that, cleaned with distilled water (DW), and finally, dried substrates.
Using, C;00Pan aqueous solution (0.1 M) of cadmium acetate [2(CH3COO0)Cd.H,0] and
selenium dioxide [SeO:]. DW was used as solvent of precursor materials with continuous
stirring by a magnetic stirrer. After preparing the solution, put it in a container to deposition
on the clean substrates at different temperature degrees (250,300 and 350 °C); the distance
between the nozzle and the substrates was fixed at 30 cm and sprayed at a rate of 3 mL/min.
The crystallite size (D) was calculated by Debey- Scherer's equation [23-24].

D= kA /3 cos® (D
Where:

A : wavelength, B : FWHM, K : shape factor and 0 : diffraction angle.

Dislocation ,MB,,,,, [O86BYGTdensity (d) has been calculated from the equation 8=1/D?
(lines/m?). The micro strain (€) is calculated using the equation €=Bcos0/4[25].

Results and discussions
Structural analysis (X-RD)

Fig. 1 shows X-RD patterns of CdSe films. appear CdSe films is polycrystalline with
hexagonal structure and the major peaks are in directions (100), (002) and (110)
respectively, the high intensity refers to the dominate growth direction with another minor
peaks. The higher peak in the direction of (002) at diffraction angles (2062 = 25.809, 25.442
and 25.319) for samples prepared at different depositing temperatures (350,300,250 2C)
respectively. The crystallite size has been calculated by the most preeminent (002)
orientation and found to be (43.2,41.7 and 38.8 nm) respectively. Also shows when the
temperature increases from (250 - 350 2C) the crystallinity increases; that is perhaps because
of the inverse relation between (D and T), the decrease in the crystallite size with increased
temperature.
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Fig. 1 X-ray diffraction spectrum at different temperatures.

Table 1 show the effect of temperature. When increase preparing temperature will
decrease FWHM and also show the relationship between temperature and Crystallite size.
dislocation density and micro strain proportional inversely with increase the prepare
temperature.

Table 1 shows some structural properties of prepared samples.

Temperature 2 theta FWHM D (nm) (3) ©)
(°C) (degree)  (degree) (lines/m?).
350 25.80 0.321 43.2 5.358 X10°  0.0801
300 25.44 0.332 41.7 5.570 X10°  0.0829
250 25.31 0.360 38.8 6. 642 X10°  0.0899

From the optical properties calculated, the allowed direct band gap (Eg) for samples
prepared at different temperatures was found to be (2.06, 1.97 and 1.95 eV) at temperatures
(250, 300 and 350 "C) respectively. Figure 2 shows a decrease in the direct band gap energy
with increases in temperature range because of realigning the atom's crystals level.
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Fig. 2 explain the influence of changing temperature on the band gap energy (E;) of CdSe.

Morphological characterizations

Appear from SEM image effect the substrate temperature on the roughness surface
homogeneity shapes and size. Figure (3A, B and C) represent CdSe NPs deposited on glass
substrates at deferent temperature temperatures (250, 300 and 350 'C) respectively and the
grain size distribution of this samples. SEM images showed spherical shapes of CdSe NPs on

all films but appear more homogeneity in shape and size for samples prepared at
temperatures (300 C).
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Fig. 3 SEM image and grain size distribution for samples at different temperatures.

Conclusions

The chemical spry technique is a simple, low-cost technique. CdSe were successfully
deposited on substrates at temperature. The deposited temperature directly affected the
structural properties of CdSe. The crystallite size change depended on the deposited
temperature and decreased from (43.2 nm to 38.8 nm )with increase the prepared
temperature. The energy band gap decreases with increases in temperature from (2.06, 1.97
and 1.95 eV). SEM images showed spherical shapes CdSe with homogeneity in shape and size.
The results show that the prepared films can be applied in many fields, such as photovoltaic

and sensing.
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