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ABSTRACT 

The effect of cadmium sulfide Nanoparticles on the optical features of the polymer matrix of polyvinyl 

alcohol and polyvinyl pyrrolid is studied in this work. Samples of nanocomposites (PVA-PVP-CdS) using 

the casting process, Preparations have been made Percentages for weight cadmium sulfide nanoparticles (o,1,2,3, 

and 4 ) wt %  the experimental outcomes indicate that absorption of the , of the coefficient of absorption, 

coefficient  of  extinction with the  increasing concentrates in concentrations  (CdS) of nanoparticles, 

refractive index of  and Dielectric of constant (real, imaginary ) There is a growing rise in. the energy gap 

decreases as the concentration of cadmium sulfide nanoparticles increases . (FTIR) shows that the (CdS) 

nanoparticles (PVA-PVP-CdS) nanocomposites contribute to small vibrational molecular movement; 

some polymer chains have also been broken after adding (CdS) nanoparticles. Instead, several other chains 

were established.  
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INTRODUCTION 

Recently, nanocomposites have gained significant interest. Via novel synthetic methods, major efforts are 

underway to monitor the anon-structures. The properties of materials containing nanocomposites depend not only 

on the properties of their respective parents, but also on their morphology and interfacial properties. The physical, 

chemical and biological properties of anon materials vary from those of anon materials. The properties or bulk 

matter of individual atoms and molecules. The basic properties of materials, such as their melting temperature, 

magnetic properties, charge ability and even their color, can be regulated by producing nanoparticles without 

altering the chemical composition of the substances [1]. Prepare of polymer blends is very simple by different 

techniques including solution blending technique. Because of its outstanding efficient thermal capacity 

The resistance of chemicals , Strong strength of mechanics, solubility of water ,  Moderate, and moderate and pant 

Electricity Dependent efficiency, PVA That may be the on sidered A strong metal host material [2] . Additives 

are constituents Added to polymers to have unique properties for them and to strengthen basic properties. In a 

granular form or as small particles, these constituents are added.  

Nanocomposites can be characterized as a composite material in which dimensions in the nanometer range are 

shown by at least one of the phases (mostly the filler) as the filler reaches the nanometer level, the interactions at 

the interfaces become significantly large with regard to the size of the inclusion and thus the final characteristics 

show significant changes [3]. A nanocomposites There are two parts of nanocomposites, the filler and the matrix, 

a conventional composite usually uses as the filler a fiber such as carbon fiber or fiberglass. The properties of 

nanocomposites are highly dependent on: filler properties (geometry, scale, form of filler), host matrix (crystalline 

chemistry, polymer chemistry, thermoplastic nature or thermosetting), surface treatment, interfacial properties, 

Fill grade, dispersion and agglomeration degree, relative arrangements and subsequent synergies between 

components and methods of synthesis[1] .( CdS) It is a semiconductor material that belongs to the second and 

sixth groups of the periodic table it is  a bright yellow-colored substance that dissolves in purified water and its 

density is  (4.84gm\ cm3). A hexagonal and sometimes cube crystal structure [4] Cadmium sulfide is considered 

to be a very old substance as this compound is present Major in the manufacture of solar cells. Polyvinyl alcohol 

(PVA) is easily soluble and soluble in water In hydroxyl-contained organic Compounds.  
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The prominent properties of polyvinyl alcohol are lets the Biodegradability Refers to in the environment and 

biocompatibility. has high tensile strength and flexibility. Polyvinyl alcohol of semi-crystalline polymer that 

results from of the position hydrogen bonds And of the OH group. Polyvinyl Pyrrolidone (PVP) also commonly 

called polyvidone or providence, is soluble in water and other polar, polyvinyl Pyrrolidone (PVP) has excellent 

properties such as high dielectric constant, dissolubility, stability and resistance, and low-cost large- scale screen 

(PVP) film printing is feasible, so it is desirable to prevent phase separation in the reaction [5] . 

EXPERIMENTAL 

The Polyvinyl Pyrrolidone (PVP) As a matrix, of polyvinyl alcohol cadmium Sulphideparticlesas a filler are 

the materials Used in this article. Polyvinyl Pyrrolidone and alcohol with polyvinyl is dissolved in distillation 

water (70wt% percent polyvinyl alcohol, 30wt% percent polyvinyl pyrrolidone). Various percentages of weight 

have been added to the polymer matrix by cadmium sulfide (0,1,2,3, and 4) wt.%. The method of casting was used 

to prepare the nanocomposites. using the spectrophotometer with a double beam (shiatsu, UV-1800 A), of 

absorption spectrum the (PVA-PVP-CdS) nanocomposites the wavelength range was reported in the (200-800) 

nm.  of absorption spectrum was recorded at room temperature in order to get The Optical Constants, Absorption 

of Coefficient, A Coefficient of extinction, The Refractive index and discrepancies in energy, a computer program 

was employed. Nanocomposites samples (PVA-PVP-CdS) are examined by Fourier Transfer Infrared 

Spectroscopy (FTIR) spectra were examined in wave number range (500-400) cm-1 by FTIR (Broker company, 

German origin, type vertex-70) the following equation is computed as bsorptance (A):[6]   

𝑨 =
𝑰A

𝑰𝒐
 (1)

Where: IA is The Absorbed Light Of  Intensity By Material And I0 is The Incident intensity Of Light. 

Transmittance (T ) is computed as the following equation:[7] 

T = exp[ −2.303A]  (2) 

The Dielectric Constant is categorized into Two Real (εr) and imaginary (εim) parts. which are given by the 

following equations:[8]     

Ԑr = n2
- k2  (3) 

Ԑim =2nk  (4) 

The optical conductivity (σ) is obtained by using the relation:[ 9] 

σ=  αnc   4π  (5) 

Where: c is the velocity Of Light, n is the refractive index And α is The Absorption Coefficient. 

RESULTS AND DISCUSSION 

Figure photo (1) The Show pictures of (PVA-PVP-CdS) Nanocomposites Compounds films Taken for specimens 

the differing concentrations Strength of magnification (10×) Nevertheless the, demonstrates a clear of difference 

of to the Samples as seen in the photos (A, B, C, D, and E). When to Growing proportions Cadmium sulfide of 

nanoparticles in polyvinyl Alcohol Films and The Pyrrolidone polyvinyl, when is concentrations Reaches up to 4 

wt% for (PVA-PVP-CdS) Nanocomposites Compounds, the nanoparticles form the Build an ongoing network 

within the polymers. This network is comprised of paths indoors Nanocomposites from the And allows for 

Charging carriers of pass through Those routes [10] . 
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Figure 1. The Photomicrographs For nanocomposites (PVA-PVP-CdS ) : (A) For (PVA-PVP), (B) For 1 wt% 

CdS , (C) For 2 wt% CdS , (D) For 3 wt% CdS ,( E) For 4wt% CdS. (E) For 4 wt% CdS . 

Figure 2 The FTIR demonstration   is been used to analyze interactions between atoms or ions in Nanocomposites 

(PVA-PVP-CdS). These OF interactions can be involve The changes of  Nanocomposites' Vibratory  OF modes . 

Figures (A, B, C, D and E) display the (FTIR) transmittance The Spectra Of (PVA-PVP-CdS)  Nanocomposites 

OF Films With Different rations Of (CdS) Nanoparticles in room temperature  of  range (400-4000) cm-1 The 

FTIR For the Spectrum OF (PVA-PVP) ) films shows The FTIR  The spectrum (PVA-PVP) films  Vibration of 

stretching OF The Hydroxyl Group of (OH) Of (PVA), Which the it could Due To The intermolecular and 

intermolecular Type Of Bonding with hydrogen The  Polymer And Nanoparticles shows a broad Band of 

approximately 3300 cm-1 [11]. The Band  Corresponding The Band Corresponding the A Symmetric  Vibration 

of stretching  CH2 Occurs in the around  2930 cm-1 The C=O , C=C  Stretching Of Mode was assigned to the 

peaks at 1710 and 1652 cm-1 the  absorption peak was allocated to the wagging (CH) category in 1240 cm-1  is 

Been Assigned To The wagging movement Of (CH) The Group.  

The band in About 1105 cm−1 Corresponds To C–O Stretching OF Carbonyl  The Groups Present Of The (PVA) 

Backbone.  While The Absorption Band  in About 962 cm−1 is Assigned To Out  Plane Rings C–H Bending. The 

Band Relating To The Pyrrolidone  C = O The Group Located in1698 cm−1 That Vibrational OF Band in 1698 

cm -1  Corresponds To C=O Stretching of (PVP) Polymer of Film, C–H A Symmetric Stretching of CH2 

Absorption Band Located  in 2987 cm−1. The Bands in 931 cm−1, 1260 cm−1 and 1427 cm−1 Are Attributed to 

C–C Stretching Vibration, C–N Stretching Vibration And C–H Bending Vibration of Pure Respectively . In case 

of (PVA-PVP-CdS) with different   CdS ratio, Spectrum FTIR displays Compared to pure (PVA-PVP) films, the 
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shift in peak position and the transition in shape and strength. The relationship between the polymer blend and 

CdS leads to a transition in the (PVA-PVP) spectral blend. Notice That There the  Are no interactions Between 

the (PVA-PVP) Blend And CdS The From FTIR studies. The Transmittance is reduced due to the rise in CdS 

concentrations slightly as figures show  [12]. 

Figure 2.  FTIR spectra for (PVA- PVP-CdS) Nanocomposites (A) For (PVA- PVP) blend (B) For 1 wt % CdS 

(C) For 2 wt % CdS ,( D) For 3 wt % CdS,(E) For 4wt % CdS. 

Figure 3 show depending on wavelength the incident light, the absorption spectrum of (PVA-PVP-CdS) 

Nanocomposites on Can Be Viewed from the figures that the Absorption of all films in Thevicinity of the 

fundamental absorption edge has a high wavelength value for all films (200) nm, the absorption then decreases as 

the wavelength increases. Its note that (PVA-PVP) blend due to the higher distance between valence and 

conduction band, it has low absorbance. The increase in particles of cadmium sulfide contributes to an increase 

in absorption, which is liked to an increase in the number of charges within [13]. 
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Figure 3. Absorption spectra (PVA-PVP-CdS) The Nanocomposites as a Function of Wavelength. 

Figure 4 The Displays spectrum of transmittance as a result of wavelength for  nanocomposites (PVA-PVP-CdS) 

these figure that absorbance increases and Transmittance decreases Increased concentration of CdS nanoparticles 

This is correlated with a rise in the amount of fees charged [14,13]. 

Figure 4. Transmittance spectra (PVA-PVP- CdS) Nanocomposites as A Function OF Wavelength. 

Figure (5) show absorption coefficient that the relationship in order, OF Between the Absorption Coefficient and 

The Photon The energy OF The (PVA-PVP-CdS) Composites. From these figures We Note That the Absorption 

in Coefficient depends on the energy of the photon, where absorption is low at low energy levels. This implies 

that there is little likelihood of electron transfer since The Energy OF the Occurrence Photon Sufficient to shift 

The Electron from The Band of valence to The Conductive Band. This suggests that there is little likelihood of 

electron transfer since OF Energy the Occurrence   Photon is adequate for The Electron to pass from The Valence 

Of the band the conductive Band. Absorption Coefficient Helps determine the essence the electron transfer When 

Absorption Coefficient Values Are of High in (α ≥104) cm-1. The Direct electron Transition is required to take 

place [15]. 

Figure 5. Coefficient of absorption of (PVA-PVP-CdS) nanocomposites as  A Photon energy  Feature . 
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Figure (6) The variations Between the Absorption Edge (αhυ)1/2 For Nanocomposites (PVA-PVP-CdS) 

are shown As a function Of Photon energy. Values OF The prohibited Energy gap (Allowed) OF (PVA-PVP-

CdS) Nanocomposites can be shown to decrease with increased concentration of cadmium sulfide nanoparticles, 

which is attributed to high levels of localization in the prohibited energy gap [18]. Indirect transformation is 

permissible for the transition that happens in the samples. This behavior is due to the fact that composites are 

heterogeneous in nature (i.e. the electronic conduction depends on added impurities). Increasing the added rate 

provides polymer paths that allow electron crossing The  From  

The Valence Band  The Conduction OF Band [16] . 

Figure 6. Relationship between (α hv )1/2 (cm−1 .eV)1/2 and Photon Energy Of Nanocomposites  (PVA-PVP-

CdS). 

Figure (7) demonstrate the relationship at Between ((heᴠ)1/3 (cm-1.eV)1/3 ) And composite photon energy. From in 

These Figure, We Can See the energy gap values decrease for prohibited indirect transfer by 

increasing of weight percentages, as Likewise these prohibited indirect transition values are less than 

the permissible indirect transition values. [17,16]. 

Figure 7: The Relationship between (αhv)1/3 (cm−1 .eV)1/3 And the Energy Of photons Nanocomposites of 

(PVA-PVP- CdS) 

Figure (8) modification Of the Coefficient Of extinction (PVA-PVP-CdS) photon energy nanocomposites can be 

see from this figure to increase the extinction coefficient with increased cadmium sulfide concentration [18].     
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Figure 8: Extinction coefficient of nanocomposites as a (PVA-PVP-CdS)The wavelength Function 

Figure  9 shows The Variations the wavelength  Refractive for index  Of (PVA- PVP- CdS) Nanocomposites. As 

the cadmium sulfide nanoparticles increase, the Refractive  index Of (PVA-PVP) Blend increases, which Has 

contributed to An Increase Of The dispersion of the Photon event , The Reasons reflectance Augmentation ; 

The  Adding  Of Cadmium sulfide nanoparticles increases The Intensity Of nanocomposites (PVA-PVP-CdS) 

[19] .   

Figure 9. A refractive index of nanocomposites (PVA-PVP- CdS) as a nanocomposite wavelength feature. 

Figure (10) show for (PVA-PVP-CdS) nanocomposites, the differences of actual part dielectric vs. wavelength. It 

is possible to indicate that the actual dielectric component is mainly proportional to the square of the refractive 

index. Therefore, with increasing Cadmium sulfide additive, it is enhanced [20] . 

Figure 10. The real component of the nanocomposites dielectric constant (PVA-PVP-CdS) As a wavelength 

function 
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Figure 11 display the variations for (PVA- PVP-CdS) nanocomposites of the imaginary component dielectric vs. 

wavelength. As seen, it is proportional to Coefficient The Extinction and  With Increased  Increase in the 

Nanoparticles The cadmium sulfide [21]. 

Figure 11: Imaginary component of constant dielectric For (PVA-PVP- CdS) as A Function Of wavelength, 

nanocomposites. 

Figure (12) Show wavelength optical conductivity for (PVA-PVP-CdS) nanocomposites. Due to Cadmium sulfide 

nanoparticles CdS, The conductivity in Optics is improved For (PVA-PVP-CdS) Nanocomposites, which 

contributes, an increase in the absorption coefficient. This increase contributes to the ease Of Passage Carrier The 

Charges From Valence The Band Conduction Due the Formation Of New Levels in the Band Gap, resulting in a 

Decrease The Band Gap and an Conductivity Increase [22,23] . 

Figure 12. The Optical conductivity of nanocomposites as a (PVA-PVP-CdS) The Wavelength Feature. 

CONCLUSIONS 

The Augmentation at The Concentrations For OF (CdS) Nanoparticles, absorption And Absorption Coefficient 

For (PVA-PVP-CdS) increases Nanocomposites. The with Augmentation in The Concentrations For OF (CdS) 

Nanoparticles, The transition Energy With gap Decreases with decreases, with Augmentation in The 

Concentrations OF(CdS)Nanoparticles. With the rise in The Concentrations The (CdS) Nanoparticles, The 

Absorption and absorption Of Coefficient For (PVA-PVP-CdS) Nanocomposites increases, the Energy Gap Of 

Transitions Decreases with  rise in  The concentrations  Of The (CdS) Nanoparticles, Many polymer chains were 
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broken and some other chains were produced instead .  FTIR   show a change both in peak position and in peak 

position The shift in form and strength, as opposed to pure Films (PVA-PVP). between the Corresponding two-

polymer vibrations and cadmium sulfide vibrations Nanoparticles, and we noted that there is a decline in 

nanoparticles Transmittance to improve the cadmium sulfide ratio. 
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