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Thin films of PVA/PEG and PVA/PEG/CdS nanocomposite liquid 
were prepared by spin coating that has a 132 nm thickness. The optical 
characteristics were examined., and the outcomes showed that the 
irradiation process led to an increase in the values of A and α decline in 
the values of T and Eg .The structural properties of XRD were studied and 
the results showed that the films prepared before and after irradiation were 
of the monoclinic type and that the irradiation process led to an rise in the 
G.S values and a decrease in the FWHM because the relationship between 
them is inverse. In addition, the Miller coefficients and the inter-crystalline 
plane distance were calculated. SEM was used to examine the produced 
thin film surfaces both before and after irradiation. The results showed that 
the irradiation process led to more homogeneity of the films, a reduction 
in crystalline defects on the film surfaces, and an increase in G.S. The XRD 
results and this outcome are in agreement.

INTRODUCTION
Laser interaction with matter Laser is a unique 

type of light with amazing properties. “LASER” 
stands for “Light Amplification by Stimulated 
Emission of Radiation” [1]. Since its invention in 
1960, lasers have proven to be of great value in 
industry, medicine, technology, and the military. 
Scientists have been inspired to study this topic 
because of its widespread application in society. 
Lasers are valuable because they are coherent, 
monochromatic, and have other features that 
allow them to focus on a point and induce toning, 
excitation, and scattering as they pass through 
matter, which can be used to examine the 
properties of certain materials ]2,3 [.

A layer of material with a thickness ranging from 

nanometers to micrometers is called a thin-film 
coating. They have extremely intriguing attributes 
that are distinct from those of the bulk material 
they produce since their film properties depend 
on the quantity of interconnected criteria as well 
as the method employed to create thin-film [4,5].

Thin films have diverse applications in various 
sectors, including shielding, filters, color isolation, 
fire resistance, high-temperature superconductors, 
silicon sensors, anti-fog, memory sensors, 
electronic semiconductors, and optical coatings 
[6,7[.

Semiconductors and their physics have become 
one of the most important topics of solid-state 
physics in terms of applications as a result of its 
astonishing progress [8]. Semiconductors get 
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their name from their moderate ability to conduct 
electricity. In fact, a typical semiconductor’s 
conductivity can be changed by temperature 
to the extent that most of them appear to be 
insulators at low temperatures and metais at high 
ones. Impurities may also play a significant role. 
Whereas extrinsic semiconductors are doped 
with impurities, intrinsic semiconductors are 
devoid of significant impurities. The operation of 
microelectronic devices requires both of these 
features [9].

Nanostructures material is a modern material 
type, with a large variety of non-linear optics, 
with unique characteristics in specific sectors 
[10]. In areas such as electrical, magnetic, optical, 
and mechanical systems, nanomaterials have 
a technological application[11]. In recent years 
they have drawn tremendous attention and 
provide fascinating prospects in many structural 
applications [12].

A semiconductor of the II_VI group, cadmium 
sulfide (CdS) exhibits a direct bandgap of 2.4 eV at 
ambient temperature.[13]. 

The macromolecule is a polymer composed 
of several repeating subunits. Because of their 
many different properties, both natural and 
manufactured polymers are essential and 
ubiquitous in daily life. More familiar synthetic 
plastics like polystyrene coexist with natural 
biopolymers like proteins and DNA, which are 
essential to the structure and operation of life. A 
vast number of tiny molecules called monomers 
are polymerized to produce both natural and 
synthetic polymers. Their hardness and tendency 
to form glasses and semi-crystalline structures 
instead of crystals are among their remarkable 
physical traits [14].

In this research two polymers are used A 
common polymer in many different applications, 
especially in semiconductors, is polyvinyl alcohol 
(PVA). It is an important component in the creation 
of devices because of its special qualities and high 
visible light transmission. PVA has excellent tensile 
strength, storage capacity, electrical and optical 
qualities, it is semi-amorphous and resistant to 
oils and solvents. Commercial production involves 
hydrolyzing poly (vinyl acetate) [15,19].

 The other polymer employed in this study is 
polyethylene glycol, which was originally reported 
to be manufactured in 1859, the first reports 
of polyethylene glycol manufacturing were 
made. Polyethylene glycols were the products 

that Charles Adolphe Wurtz and A. V. Lourenço 
separately isolated [20]. 

PEG is a polyether molecule that has numerous 
uses in anything from medicine to industrial 
manufacture. PEG is frequently referred to as 
polyethylene oxide (PEO) or polyoxyethylene 
(POE), depending on its molecular weight. [21].

 This study’s main objective is to use the spin 
coating process to manufacture cadmium sulfide 
and add PVA and PEG polymers. Numerous goals 
were accomplished during the work period. 
The produced samples’ optical and structural 
characteristics were then examined by UV- IR1800 
spectrophotometer system , SEM, and XRD, 
and the results were compared to the samples’ 
measurements following irradiation with a violet 
laser set to 60 microwatts of power for 15 minutes. 

MATERIALS AND METHODS
The membrane (PVA/ PEG/ CdS) was first 

prepared by preparing PVA polymer liquid was 
prepared by placing a weight of 15 grams of PVA 
polymer powder in a 200 ml glass beaker and 
adding 100 ml of distilled water free of ions using 
a stirrer device to dissolve the polymer powder 
through continuous stirring using a magnetic 
needle and at a heating temperature of 50 degrees 
Celsius for half an hour. PVA polymer liquid was 
obtained after which the prepared liquid was left 
to settle and cool at the laboratory temperature.

After that PEG polymer liquid was prepared 
by placing a weight of 20 grams of PEG polymer 
powder in a 200 ml glass beaker and adding 100 
ml of distilled water free of ions. A stirrer was 
used to dissolve the polymer powder through 
continuous stirring using a magnetic needle and a 
heating temperature of 50 degrees Celsius for half 
an hour. PEG polymer liquid was obtained, after 
which the prepared liquid was left to settle and 
cool at laboratory temperature. 

The PEG/PVA polymer mixture was prepared by 
placing 50 ml of the prepared PVA polymer liquid 
in a 200 ml glass beaker and adding 50 ml of the 
prepared PEG polymer liquid to it. A stirrer was 
used and continuous stirring was carried out using 
a magnetic needle at a heating temperature of 50 
degrees C for half an hour. A well-homogeneous 
polymer mixture was obtained. Cadmium sulfide 
or cadmium sulfide CdS was prepared by the 
following steps:

First: Cd liquid was prepared by dissolving 
13.326 grams of cadmium salts in 100 ml of 
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distilled water using a stirrer for the dissolution 
process at a temperature of 60 degrees for 20 
minutes. Cd liquid was obtained.

The solution was left to settle and cool for two 
hours, after which filter paper was used to filter 
the prepared Cd liquid to avoid undissolved salts if 
they exist in the solution and cannot be seen.

Second: Sulifer(S) liquid was prepared by 
dissolving 3.806 grams of sulfur salts called 
thiourea in English using a stirrer and stirring 
continuously using a magnetic needle at a 
temperature of 50 C for half an hour. S liquid was 
obtained. 20% of the prepared cadmium sulfide 
liquid was added to 80% of the prepared polymer 
mixture PVA/PEG. The films were prepared by spin 
method with the following steps:

With a number of cycles of 2000 cycles for every 
30 seconds. After cutting the glass slate into small 
pieces of 2.5 cm by 2.5 cm and cleaning them with 
ethanol and washing them with distilled water and 
drying them in air. The films PVA ,PEG ,PVA/PVA, 
PEG/PEG/CdS were prepared.

After the preparation process, the optical and 
structural properties of the prepared samples are 
measured, and then the samples are exposed to 
violet laser radiation with a power of 60 microwatts 

for 15 minutes. The optical and structural 
properties of the samples exposed to radiation 
are calculated and the results are compared to 
determine the effect of radiation on the samples.

RESULTS AND DISCUSSION
Study of optical properties 

Many optical constants can be found by 
studying the absorbance spectrum for a wide 
range of wavelengths. Fig. 1 shows that the 
absorbance was measured using a UV-visible1800 
device in the ( 300–1100 ) wavelength range as a 
function of wavelength and irradiation of the PVA/
PEG/CdS film led to an increase in the absorbance 
value because the incident photon cannot excite 
the electron and transfer it from the valence band 
to the conduction band, as the incident photon’s 
energy is lower than the semiconductor’s energy 
gap value ]22[. 

From the figure we notice an increase in the 
absorbance value of the second sample exposed to 
laser radiation, as the heat generated will increase 
the secondary energy levels between the valence 
band and the conduction band. We notice that the 
maximum absorbance is in the short wavelength 
region, and we also notice that the absorbance 
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Fig. 1. shows the relationship between absorbance and wavelength of the sample before and after irradiation.
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decreases slightly at long wavelengths. This means 
physically that the incident photon could not 
excite the electron and transfer it from the valence 
band to the conduction band because the energy 
of the incident photon is less than the energy 
gap value of the semiconductor, and therefore 
the absorbance decreases with increasing 
wavelength. We find that the absorbance value 
increases after exposure to radiation, as we notice 
that laser irradiation has a noticeable effect on the 
absorbance of the prepared films, as seen in Fig. 1. 

T was calculated from the spectrum of A using 
the Eq. 1 [23]:

A = log (1
T)                    (1) 

  The transmittance spectrum is characterized 
by its opposite behavior to the absorbance 
spectrum. Fig. 2 shows that the transmittance 
was measured as a function of wavelength within 
the range 300-1100 and the results showed that 
the lowest transmittance value for the membrane 
before and after irradiation was at a wavelength 
of 300nm. We note that the irradiation process of 
the membrane PVA / PEG / CdS led to a decrease 
in the transmittance values, which is the opposite 
of the absorbance behavior.

It is clear from the figure that the permeability 
generally begins to appear at the wavelength 
that represents the dividing line between the 
membrane’s absorbance and its permeability, or 
what is called the cut-off wavelength (λcut off). Then 
the permeability generally increases with the 
increase in the wavelength of the electromagnetic 
radiation falling on the membrane material, i.e. at 
wavelengths with low energies, the permeability 
spectrum of the membrane, as shown in Fig. 2, 
quickly begins to gradually decrease as a result of 
laser irradiation, and the subsequent development 
of local levels inside the prohibited energy gap 
between the conduction and valence bands, 
which results in a decrease in permeability and an 
increase in absorbance [25].

As for the absorption coefficient, we notice 
from the results in Fig. 3 that the absorption 
coefficient changes as a function of the wavelength 
of the PVA/PEG/CdS membrane for a range of 
wavelengths from nm (300-1100). After that, 
the membrane was exposed to irradiation with a 
violet laser for a time of (15 minutes) with a power 
of (60 µw). The absorption coefficient of the PVA/
PEG/CdS membranes increases for the sample 
from (0.1112cm-1) to (0.1720cm-1). By increasing 
the laser energy as a result of the increase in 
the crystal size, which leads to an increase in the 

 

0

0.2

0.4

0.6

0.8

1

300 400 500 600 700 800 900 1000 1100

T

λ  (nm)

PVA+PEG+CdS befor irradation %
PVA+PEG+CdS after irradation %

Fig. 2. shows the relationship between transmittance and wavelength of the sample before and after irradiation.



103J Nanostruct 16(1): 99-108, Winter 2026

Z. Mahdi et al. / Optical Characteristics and Structure of PVA/PEG/CdS Nanocomposite

absorbance, as the maximum photon absorbance 
is in the ultraviolet region at approximately (320 
nm). Therefore, the maximum photon energy is 
in this region because it contains a low range of 
wavelengths, so the absorption coefficient will 
increase.

One of the most crucial optical constants 
in semiconductor physics is the optical energy 
gap, which may be calculated. The value of this 
constant determines whether semiconductors 
are used in optical and electrical applications. 
The basis for the dependence of the energy gap 
value on the crystal structure of the material and 
the value of (Eg) is determined by knowing the 
values of both the absorption coefficient and the 
photon energy. Fig. 4 shows the values of the 
allowed energy gap for the film before and after 
irradiation of PVA / PEG / CdS . It is clear to us that 
the energy gap decreases and the reason for the 
decrease in its value in the second sample is the 
result of bombarding it with a violet laser beam 
for a time of (15 minutes) with a power of (60 µW). 
Thus, the semiconductor material approaches 
the conductive material and the decrease in the 

energy gap indicates an increase in the absorbance 
and absorption coefficient of the film, where the 
value of the energy gap for the first sample is (3.8 
eV) and (3.7 eV) for the second sample.

X-ray diffraction test results
X-ray diffraction technology was used to study 

the crystal structure of the film before and after 
irradiation with a violet laser of (60µW) for 15 
minutes using an X-ray machine. The grain size, 
crystal system, Miller coefficients, and interplane 
distances were calculated using the X-pert 
software. In Fig. 5 shows the results of X-ray 
diffraction measurements for the prepared thin 
films PVA/PEG/CdS.

 The results of the diagnosis by X-ray diffraction 
showed that all the prepared thin films had a 
polycrystalline structure, and that the prepared 
thin film cadmium sulfide had a cubic structure 
and this result was also found rouguly in [26-28].

 The interfacial distance(dhkl) between the 
atomic levels of all thin films prepared from 
X-ray diffraction points and Bragg angles(2Ɵ) was 
calculated. Where it was found that the values of 
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the distance between the atomic levels obtained 
are very close to their theoretical values and this 
result agree with rouguly agree with [29,30].

Through the values ​​of the distance between 
the atomic levels and the Miller coefficients, the 
lattice constants (a,b and c) were calculated for 
the levels that represent the Miller coefficients for 
a cadmium sulfide compound with a cubic type 
structure. Where it was found that the values ​​of 
the obtained lattice constants are completely 
identical to their theoretical values and this result 
agree with rouguly agree with [31-33].

The full width half maximum (FWHM) was 
calculated from the X-ray spectrum of the PVA/
PEG/CdS film before and after irradiation. It was 
found that after irradiating the film with a violet 
laser of 60 microwatts for 15 minutes, this led to a 
decrease in the FWHM values.

The reason is that there is an increase in the 
average particle size values, because the inverse 
relationship between the full width half maximum 
and grain size. This result agree with rouguly agree 
with [34,35].

The average grain size (G.S) of the prepared 
thin film was calculated by substituting the values 

obtained from the XRD results using the Debye-
Scherrer equation based on the full width half 
maximum values [36]. 

The crystallite size was measured using the 
Debye-Scherrer equation [34] which is given by:

D = kλ
βcosθ 

Where (D) is the crystallite size, (β) is the full 
width at half maximum of a diffraction line located 
at an angle (θ) while (λ) is the X-ray diffraction 
wavelength of Cu Kα radiation (0.1514 nm and ķ 
are a Scherrer constant (0.94)), which depends on 
the peak width, the crystallite size distribution, 
and the crystallite shape.

The result showed that after the film irradiation 
process, the average grain size values increased. 
This result was also found approximately in [37, 
38, 39].This is due to the fusion of particles and 
this result was also found rouguly in [37,40].

All the results obtained from the X-ray 
diffraction measurement of the prepared thin 
film and when compared with the values in the 
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Fig. 5. shows the X-ray diffraction measurement of the sample before and after 
irradiation.



106

Z. Mahdi et al. / Optical Characteristics and Structure of PVA/PEG/CdS Nanocomposite

J Nanostruct 16(1): 99-108, Winter 2026

card numbered (00-049-2035), of the American 
Standard Specification for Testing Materials 
(ASM), it was found that the results are somewhat 
identical.

Scanning electron microscope (SEM) 
The prepared PVA/PEG/CdS films were 

measured before and after irradiation using SEM 
to study the surface morphology and grain size. 
In Fig. 6a, and b the results showed that the 
prepared films were relatively homogeneous, 
although there were some holes in the films. This 
was due to the viscous liquid used to prepare the 
polymers, which causes holes to form during the 

spin-coating process.
The results also showed a difference in the color 

of the prepared membranes, which is an expected 
outcome due to the difference in the chemical 
materials used in their preparation, which are 
polymers and cadmium sulfide.

SEM measurements showed that the irradiation 
process and the addition of cadmium sulfide to 
the prepared polymeric mixture led to an increase 
in grain size. This is because when the polymeric 
mixture is exposed to a laser, high energy is 
transferred to the material, resulting in local 
heating that increases the mobility of the polymer 
molecules and facilitates their interactions, 

 

 

  

 

Fig. 6. shows a scanning electron microscope image of the sample before irradiation; and shows a scanning electron microscope 
image of the sample after irradiation b.
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resulting in the merging of small grains into the 
formation of larger grains. 

Laser irradiation led to molecular rearrangement 
and the formation of new chemical bonds, which 
promoted grain growth. Heating also reduced 
the viscosity of the polymer, allowing the grains 
to move more freely and aggregate together. 
This result is consistent with the X-ray diffraction 
measurements, which showed an increase in grain 
size after irradiation of the prepared film]41,42[.

The results indicate that the laser irradiation 
process, with the addition of cadmium sulfide, 
leads to a reduction in pinholes in the prepared 
films due to improved crystal structure and 
reduced defects through chemical and electronic 
interactions. Enhanced structural stability and 
photocatalytic reactions play an important role in 
reducing pinholes in the films ]43,46[.

CONCLUSION
After the conducted study and discussion of 

the results, we were able to conclude that the 
PVA/ PEG /CdS membrane can be successfully 
prepared using the spin coating technique.The 
prepared sample also proved to have a monoclinic 
structure and that the grain size of the second 
sample exposed to laser irradiation increased, 
which demonstrates the effect of radiation on the 
increase in grain size. This was reinforced by the 
X-ray energy dispersion test and the results of the 
scanning electron microscope. The results also 
showed that the process of adding CdS compound 
to the polymer mixture and the irradiation process 
led to a reduction in holes. The results of the optical 
properties showed that the absorbance value 
increased after the irradiation process with a violet 
laser with a power of (60) microwatts and a time 
of 15 minutes. In contrast, the energy gap value 
decreased, as its value for the first sample before 
irradiation was 3.7 microvolts and after irradiation 
it became 3.8 microvolts. The transmittance of the 
membrane is within the range (1100-300), as the 
transmittance of the first sample is less than the 
transmittance of the second.

CONFLICT OF INTEREST
The authors declare that there is no conflict 

of interests regarding the publication of this 
manuscript.

REFERENCES
1. Dahotre NB. LASER MATERIAL PROCESSING by W.M. 

Steen Springer-Verlag, London, England 206 pages, soft 

cover, 1991. Materials and Manufacturing Processes. 
1993;8(3):399-400.

2. Applications of Ultra-Short Laser–Matter Interactions. 
Femtosecond Laser-Matter Interaction: Jenny Stanford 
Publishing; 2011. p. 275-318. 

3. Smith B. Optics for Photolithography. Microlithography: CRC 
Press; 2007. p. 149-242. 

4. Callister Jr WD. Materials Science and Engineering - An 
Introduction (5th ed.). Anti-Corrosion Methods and 
Materials. 2000;47(1).

5. Worrall, Peter Richard, (born 1961), Chief of Materiel (Joint 
Enablers), Defence Equipment and Support Organisation, 
Ministry of Defence, since 2011.  Who’s Who: Oxford 
University Press; 2010.

6. Nanoparticle-Embedded Polymer: In Situ Synthesis, 
Free-Standing Films with Highly Monodisperse Silver 
Nanoparticles and Optical Limiting. American Chemical 
Society (ACS). 

7. Nanoparticles and Nanostructured Films: Wiley; 1998.
8. Reinhold J. A. J. Pertsin, A. L. Kitaigorodsky. The atom‐atom 

potential method. Applications to organic molecular solids. 
Springer Series in Chemical Physics Vol. 43. Springer‐Verlag 
Berlin, Heidelberg, New York, London, Paris, Tokyo 1987, 
397 Seiten ISBN 3‐540‐16246‐1 Springer‐Verlag Berlin, 
Heidelberg, New York, ISBN 0‐387‐16246‐1 Springer‐Verlag 
New York, Berlin, Heidelberg, DM 140,—. Crystal Research 
and Technology. 1987;22(10):1262-1262.

9. Norris P. How Spacecraft Fly: Spaceflight Without Formulae 
G. Swinerd Copernicus Books, Springer Science + Business 
Media, 233 Spring Street, New York, NY 10013, USA. 2008. 
268pp. Illustrated. £15. ISBN 978-0-387-76571-6. The 
Aeronautical Journal. 2009;113(1145):490-490.

10. Lei J-F, Martin LC, Will HA. Advances in Thin Film 
Sensor Technologies for Engine Applications.  Volume 
4: Manufacturing Materials and Metallurgy; Ceramics; 
Structures and Dynamics; Controls, Diagnostics and 
Instrumentation; Education; IGTI Scholar Award; 
1997/06/02: American Society of Mechanical Engineers; 
1997.

11. Ramanujan RV. Nanostructured electronic and magnetic 
materials. Sadhana. 2003;28(1-2):81-96.

12. Fendler JH, Tian Y. Nanoparticles and Nanostructured 
Films: Current Accomplishments and Future Prospects. 
Nanoparticles and Nanostructured Films: Wiley; 1998. p. 
429-461.

13. Ullah H, Haneef Z, Ahmad A, Butler IS, Nasir Dara R, Rehman 
Z. MoS2 and CdS photocatalysts for water decontamination: 
A review. Inorganic Chemistry Communications. 
2023;153:110775.

14. Al-shammari AK, Al-Bermany E. New Fabricated (PAA-PVA/
GO) and (PAAm-PVA/GO) Nanocomposites: Functional 
Groups and Graphene Nanosheets effect on the 
Morphology and Mechanical Properties. Journal of Physics: 
Conference Series. 2021;1973(1):012165.

15. Gautam A, Ram S. Preparation and thermomechanical 
properties of Ag-PVA nanocomposite films. Materials 
Chemistry and Physics. 2010;119(1-2):266-271.

16. Abdelaziz M, Abdelrazek EM. Effect of dopant mixture on 
structural, optical and electron spin resonance properties 
of polyvinyl alcohol. Physica B: Condensed Matter. 
2007;390(1-2):1-9.

17. Danner RP, High MS. Handbook of Polymer Solution 
Thermodynamics: Wiley; 1993 1993/01/12.

http://dx.doi.org/10.1080/10426919308934845
http://dx.doi.org/10.1080/10426919308934845
http://dx.doi.org/10.1080/10426919308934845
http://dx.doi.org/10.1080/10426919308934845
http://dx.doi.org/10.1201/9789814267809-10
http://dx.doi.org/10.1201/9789814267809-10
http://dx.doi.org/10.1201/9789814267809-10
http://dx.doi.org/10.1201/9781420051537.ch3
http://dx.doi.org/10.1201/9781420051537.ch3
http://dx.doi.org/10.1108/acmm.2000.12847aae.001
http://dx.doi.org/10.1108/acmm.2000.12847aae.001
http://dx.doi.org/10.1108/acmm.2000.12847aae.001
http://dx.doi.org/10.1093/ww/9780199540884.013.250686
http://dx.doi.org/10.1093/ww/9780199540884.013.250686
http://dx.doi.org/10.1093/ww/9780199540884.013.250686
http://dx.doi.org/10.1093/ww/9780199540884.013.250686
http://dx.doi.org/10.1021/cm0485963.s001
http://dx.doi.org/10.1021/cm0485963.s001
http://dx.doi.org/10.1021/cm0485963.s001
http://dx.doi.org/10.1021/cm0485963.s001
http://dx.doi.org/10.1002/9783527612079
http://dx.doi.org/10.1002/crat.2170221008
http://dx.doi.org/10.1002/crat.2170221008
http://dx.doi.org/10.1002/crat.2170221008
http://dx.doi.org/10.1002/crat.2170221008
http://dx.doi.org/10.1002/crat.2170221008
http://dx.doi.org/10.1002/crat.2170221008
http://dx.doi.org/10.1002/crat.2170221008
http://dx.doi.org/10.1002/crat.2170221008
http://dx.doi.org/10.1017/s0001924000088308
http://dx.doi.org/10.1017/s0001924000088308
http://dx.doi.org/10.1017/s0001924000088308
http://dx.doi.org/10.1017/s0001924000088308
http://dx.doi.org/10.1017/s0001924000088308
http://dx.doi.org/10.1115/97-gt-458
http://dx.doi.org/10.1115/97-gt-458
http://dx.doi.org/10.1115/97-gt-458
http://dx.doi.org/10.1115/97-gt-458
http://dx.doi.org/10.1115/97-gt-458
http://dx.doi.org/10.1115/97-gt-458
http://dx.doi.org/10.1115/97-gt-458
http://dx.doi.org/10.1007/bf02717127
http://dx.doi.org/10.1007/bf02717127
http://dx.doi.org/10.1002/9783527612079.ch18
http://dx.doi.org/10.1002/9783527612079.ch18
http://dx.doi.org/10.1002/9783527612079.ch18
http://dx.doi.org/10.1002/9783527612079.ch18
http://dx.doi.org/10.1016/j.inoche.2023.110775
http://dx.doi.org/10.1016/j.inoche.2023.110775
http://dx.doi.org/10.1016/j.inoche.2023.110775
http://dx.doi.org/10.1016/j.inoche.2023.110775
http://dx.doi.org/10.1088/1742-6596/1973/1/012165
http://dx.doi.org/10.1088/1742-6596/1973/1/012165
http://dx.doi.org/10.1088/1742-6596/1973/1/012165
http://dx.doi.org/10.1088/1742-6596/1973/1/012165
http://dx.doi.org/10.1088/1742-6596/1973/1/012165
http://dx.doi.org/10.1016/j.matchemphys.2009.08.050
http://dx.doi.org/10.1016/j.matchemphys.2009.08.050
http://dx.doi.org/10.1016/j.matchemphys.2009.08.050
http://dx.doi.org/10.1016/j.physb.2006.07.067
http://dx.doi.org/10.1016/j.physb.2006.07.067
http://dx.doi.org/10.1016/j.physb.2006.07.067
http://dx.doi.org/10.1016/j.physb.2006.07.067
http://dx.doi.org/10.1002/9780470938232
http://dx.doi.org/10.1002/9780470938232


108

Z. Mahdi et al. / Optical Characteristics and Structure of PVA/PEG/CdS Nanocomposite

J Nanostruct 16(1): 99-108, Winter 2026

18. Li R, Chen J, Cesario TC, Wang X, Yuan JS, Rentzepis PM. 
Synergistic reaction of silver nitrate, silver nanoparticles, 
and methylene blue against bacteria. Proceedings of the 
National Academy of Sciences. 2016;113(48):13612-13617.

19. Tilaki RM, Iraji zad A, Mahdavi SM. Stability, size and optical 
properties of silver nanoparticles prepared by laser ablation 
in different carrier media. Applied Physics A. 2006;84(1-
2):215-219.

20. Lentz RD. Polyacrylamide and biopolymer effects on 
flocculation, aggregate stability, and water seepage in a silt 
loam. Geoderma. 2015;241-242:289-294.

21. Bailey FE, Koleske JV. Polyoxyalkylenes. Ullmann’s 
Encyclopedia of Industrial Chemistry: Wiley; 2000. 

22. Mendivil-Reynoso T, Berman-Mendoza D, González LA, 
Castillo SJ, Apolinar-Iribe A, Gnade B, et al. Fabrication 
and electrical characteristics of TFTs based on chemically 
deposited CdS films, using glycine as a complexing 
agent. Semiconductor Science and Technology. 
2011;26(11):115010.

23. Kuitunen M. Luciano Rebay, An Invitation To Italian Poetry. 
New York, Dover Publications Inc., 1969. The Canadian 
Modern Language Review. 1971;27(4):88-89.

24. Alam MN, Chowdhury MI, Kamal M, Ghose S, Islam MN, 
Mustafa MN, et al. The 226Ra, 232Th and 40K activities 
in beach sand minerals and beach soils of Cox’s Bazar, 
Bangladesh. Journal of Environmental Radioactivity. 
1999;46(2):243-250.

25. Pal K, Maiti UN, Majumder TP, Debnath SC. A facile strategy 
for the fabrication of uniform CdS nanowires with high yield 
and its controlled morphological growth with the assistance 
of PEG in hydrothermal route. Applied Surface Science. 
2011;258(1):163-168.

26. Zhao X, Wang X, Sun Z, Li Z, Sun D. Efficient visible-
light photocatalytic performance of CdS/BiPO4 
nanoparticles fabricated by solvothermal method. Optik. 
2020;208:164543.

27. Singh R, Kumar N. Biogenic Synthesis of Silver Nanoparticles 
(AgNPs) using Celosia cristata L. Leaves Extract and Their 
Antimicrobial Activity against Otorhinolaryngological 
Isolated Pathogen. International Journal of Pharmaceutical 
Sciences and Drug Research. 2019:343-346.

28. Sabouri Z, Akbari A, Hosseini HA, Hashemzadeh A, Darroudi 
M. Eco-Friendly Biosynthesis of Nickel Oxide Nanoparticles 
Mediated by Okra Plant Extract and Investigation of Their 
Photocatalytic, Magnetic, Cytotoxicity, and Antibacterial 
Properties. Journal of Cluster Science. 2019;30(6):1425-
1434.

29. Rajeshkumar S, Ponnanikajamideen M, Malarkodi C, 
Malini M, Annadurai G. Microbe-mediated synthesis of 
antimicrobial semiconductor nanoparticles by marine 
bacteria. Journal of Nanostructure in Chemistry. 2014;4(2).

30. Abd-Elkader OH, Shaltout AA. Characterization and 
antibacterial capabilities of nanocrystalline CdS thin films 

prepared by chemical bath deposition. Materials Science in 
Semiconductor Processing. 2015;35:132-138.

31. Srihasam S, Thyagarajan K, Korivi M, Lebaka VR, Mallem SPR. 
Phytogenic Generation of NiO Nanoparticles Using Stevia 
Leaf Extract and Evaluation of Their In-Vitro Antioxidant 
and Antimicrobial Properties. Biomolecules. 2020;10(1):89.

32. Karunanithi U, Prabahar S, Srikanth S, Karunakaran RT. 
Structural and Optical Properties of Zinc Doped CdS Thin 
Films Prepared at Bath Temperature 80ºC by Chemical Bath 
Deposition Technique. International Journal of Macro and 
Nano Physics. 2016;1(2):8-13.

33. Jana TK, Maji SK, Pal A, Maiti RP, Dolai TK, Chatterjee K. 
Photocatalytic and antibacterial activity of cadmium 
sulphide/zinc oxide nanocomposite with varied 
morphology. Journal of Colloid and Interface Science. 
2016;480:9-16.

34. Ohring M. Characterization of Thin Films. The Materials 
Science of Thin Films: Elsevier; 1992. p. 249-306. 

35. Narasimman V, Nagarethinam VS, Usharani K, Balu AR. 
Optoelectronic, magnetic and antibacterial properties of 
Zr-doped CdS thin films. Optik. 2017;138:398-406.

36. Wang X, Hu Z, Chen K, Dong H, Li S, Li X, et al. 
Efficient photocatalytic debromination of 2,2ʹ,4,4ʹ-
tetrabromodiphenyl ether by Ag-loaded CdS particles 
under visible light. Chemosphere. 2019;220:723-730.

37. Ullrich B, Sakai H, Segawa Y. Optoelectronic properties of 
thin film CdS formed by ultraviolet and infrared pulsed-
laser deposition. Thin Solid Films. 2001;385(1-2):220-224.

38. Martinez JL, Martinez G, Torres-Delgado G, Guzman O, 
Angel PD, Zelaya-Angel O, et al. Cubic CdS thin films studied 
by spectroscopic ellipsometry. Journal of Materials Science: 
Materials in Electronics. 1997;8(6):399-403.

39. Sinha P, Mathur S, Sharma P, Kumar V. Potential of pine 
needles for PLA‐based composites. Polymer Composites. 
2016;39(4):1339-1349.

40. Pruden A. Review of Biotreatment of Industrial 
Effluents by M. Doble and A. KumarBiotreatment 
of Industrial EffluentsElsevier Butterworth-
Heinemann0-7506-7838-0$79.95. Journal of Hydraulic 
Engineering. 2006;132(1):116-117.

41. Zanatta AR, Kordesch ME. On the structural-optical 
properties of Al-containing amorphous Si thin films and 
the metal-induced crystallization phenomenon. Journal of 
Applied Physics. 2014;116(7).

42. 7327. Effect of laser-irradiation on structural and electrical 
properties of CdS thin films. Vacuum. 1991;42(8-9):586.

43. Das NM, Roy D, Shakti N, Gupta PS. Enhanced 
photoconductivity of CdS-polyaniline multilayer 
nanocomposites. Materials Letters. 2014;136:333-336.

44. Qasrawi AF, Abed TY. Structural and optoelectronic 
properties of CdS/Y/CdS thin films. Thin Solid Films. 
2019;679:72-78.

http://dx.doi.org/10.1073/pnas.1611193113
http://dx.doi.org/10.1073/pnas.1611193113
http://dx.doi.org/10.1073/pnas.1611193113
http://dx.doi.org/10.1073/pnas.1611193113
http://dx.doi.org/10.1007/s00339-006-3604-2
http://dx.doi.org/10.1007/s00339-006-3604-2
http://dx.doi.org/10.1007/s00339-006-3604-2
http://dx.doi.org/10.1007/s00339-006-3604-2
http://dx.doi.org/10.1016/j.geoderma.2014.11.019
http://dx.doi.org/10.1016/j.geoderma.2014.11.019
http://dx.doi.org/10.1016/j.geoderma.2014.11.019
http://dx.doi.org/10.1002/14356007.a21_579
http://dx.doi.org/10.1002/14356007.a21_579
http://dx.doi.org/10.1088/0268-1242/26/11/115010
http://dx.doi.org/10.1088/0268-1242/26/11/115010
http://dx.doi.org/10.1088/0268-1242/26/11/115010
http://dx.doi.org/10.1088/0268-1242/26/11/115010
http://dx.doi.org/10.1088/0268-1242/26/11/115010
http://dx.doi.org/10.1088/0268-1242/26/11/115010
http://dx.doi.org/10.3138/cmlr.27.4.88
http://dx.doi.org/10.3138/cmlr.27.4.88
http://dx.doi.org/10.3138/cmlr.27.4.88
http://dx.doi.org/10.1016/s0265-931x(98)00143-x
http://dx.doi.org/10.1016/s0265-931x(98)00143-x
http://dx.doi.org/10.1016/s0265-931x(98)00143-x
http://dx.doi.org/10.1016/s0265-931x(98)00143-x
http://dx.doi.org/10.1016/s0265-931x(98)00143-x
http://dx.doi.org/10.1016/j.apsusc.2011.08.024
http://dx.doi.org/10.1016/j.apsusc.2011.08.024
http://dx.doi.org/10.1016/j.apsusc.2011.08.024
http://dx.doi.org/10.1016/j.apsusc.2011.08.024
http://dx.doi.org/10.1016/j.apsusc.2011.08.024
http://dx.doi.org/10.1016/j.ijleo.2020.164543
http://dx.doi.org/10.1016/j.ijleo.2020.164543
http://dx.doi.org/10.1016/j.ijleo.2020.164543
http://dx.doi.org/10.1016/j.ijleo.2020.164543
http://dx.doi.org/10.25004/ijpsdr.2019.110610
http://dx.doi.org/10.25004/ijpsdr.2019.110610
http://dx.doi.org/10.25004/ijpsdr.2019.110610
http://dx.doi.org/10.25004/ijpsdr.2019.110610
http://dx.doi.org/10.25004/ijpsdr.2019.110610
http://dx.doi.org/10.1007/s10876-019-01584-x
http://dx.doi.org/10.1007/s10876-019-01584-x
http://dx.doi.org/10.1007/s10876-019-01584-x
http://dx.doi.org/10.1007/s10876-019-01584-x
http://dx.doi.org/10.1007/s10876-019-01584-x
http://dx.doi.org/10.1007/s10876-019-01584-x
http://dx.doi.org/10.1007/s40097-014-0096-z
http://dx.doi.org/10.1007/s40097-014-0096-z
http://dx.doi.org/10.1007/s40097-014-0096-z
http://dx.doi.org/10.1007/s40097-014-0096-z
http://dx.doi.org/10.1016/j.mssp.2015.03.003
http://dx.doi.org/10.1016/j.mssp.2015.03.003
http://dx.doi.org/10.1016/j.mssp.2015.03.003
http://dx.doi.org/10.1016/j.mssp.2015.03.003
http://dx.doi.org/10.3390/biom10010089
http://dx.doi.org/10.3390/biom10010089
http://dx.doi.org/10.3390/biom10010089
http://dx.doi.org/10.3390/biom10010089
http://dx.doi.org/10.18831/djphys/2016021002
http://dx.doi.org/10.18831/djphys/2016021002
http://dx.doi.org/10.18831/djphys/2016021002
http://dx.doi.org/10.18831/djphys/2016021002
http://dx.doi.org/10.18831/djphys/2016021002
http://dx.doi.org/10.1016/j.jcis.2016.06.073
http://dx.doi.org/10.1016/j.jcis.2016.06.073
http://dx.doi.org/10.1016/j.jcis.2016.06.073
http://dx.doi.org/10.1016/j.jcis.2016.06.073
http://dx.doi.org/10.1016/j.jcis.2016.06.073
http://dx.doi.org/10.1016/b978-0-08-051118-4.50012-8
http://dx.doi.org/10.1016/b978-0-08-051118-4.50012-8
http://dx.doi.org/10.1016/j.ijleo.2017.02.099
http://dx.doi.org/10.1016/j.ijleo.2017.02.099
http://dx.doi.org/10.1016/j.ijleo.2017.02.099
http://dx.doi.org/10.1016/j.chemosphere.2018.12.089
http://dx.doi.org/10.1016/j.chemosphere.2018.12.089
http://dx.doi.org/10.1016/j.chemosphere.2018.12.089
http://dx.doi.org/10.1016/j.chemosphere.2018.12.089
http://dx.doi.org/10.1016/s0040-6090(00)01902-7
http://dx.doi.org/10.1016/s0040-6090(00)01902-7
http://dx.doi.org/10.1016/s0040-6090(00)01902-7
http://dx.doi.org/10.1023/a:1018555826924
http://dx.doi.org/10.1023/a:1018555826924
http://dx.doi.org/10.1023/a:1018555826924
http://dx.doi.org/10.1023/a:1018555826924
http://dx.doi.org/10.1002/pc.24074
http://dx.doi.org/10.1002/pc.24074
http://dx.doi.org/10.1002/pc.24074
http://dx.doi.org/10.1061/(asce)0733-9429(2006)132:1(116)
http://dx.doi.org/10.1061/(asce)0733-9429(2006)132:1(116)
http://dx.doi.org/10.1061/(asce)0733-9429(2006)132:1(116)
http://dx.doi.org/10.1061/(asce)0733-9429(2006)132:1(116)
http://dx.doi.org/10.1061/(asce)0733-9429(2006)132:1(116)
http://dx.doi.org/10.1063/1.4893654
http://dx.doi.org/10.1063/1.4893654
http://dx.doi.org/10.1063/1.4893654
http://dx.doi.org/10.1063/1.4893654
http://dx.doi.org/10.1016/0042-207x(91)91134-a
http://dx.doi.org/10.1016/0042-207x(91)91134-a
http://dx.doi.org/10.1016/j.matlet.2014.08.084
http://dx.doi.org/10.1016/j.matlet.2014.08.084
http://dx.doi.org/10.1016/j.matlet.2014.08.084
http://dx.doi.org/10.1016/j.tsf.2019.04.016
http://dx.doi.org/10.1016/j.tsf.2019.04.016
http://dx.doi.org/10.1016/j.tsf.2019.04.016

	Investigation of the Impact of Radiation on the Optical Characteristics and Structure of PVA/PEG/Cd
	Abstract
	Keywords
	How to cite this article 
	INTRODUCTION 
	MATERIALS AND METHODS 
	RESULTS AND DISCUSSION 
	Study of optical properties  
	X-ray diffraction test results 
	Scanning electron microscope (SEM)  

	CONCLUSION 
	CONFLICT OF INTEREST 
	REFERENCES 

