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Abstract. This work investigates the impact of several polymer matrix 
types, which are utilised as a capping layer around gold particles, on the 
optical properties. Nanocomposite materials consisting of gold and 
polymers such as polyethylene oxide, polyvinyl alcohol, and polyvinyl 
pyrrolidone were produced by a chemical reduction process. Tri sodium 
citrate was employed as the reducing agent. using the drop casting approach, 
nanocomposites based on gold were successfully put as a film on glass 
substrates.. An investigation was conducted to determine the influence of 
the polymer matrix type on the optical properties, including surface plasmon 
resonance, direct band gap, and indirect band gap. Furthermore, the 
absorption spectra of the materials that were synthesised demonstrated that 
the selection of the polymer that was utilised during the preparation process 
has a considerable impact on the location of the plasmonic absorption peak 
as well as the magnitude of the energy gap. Within the range of 1.9 to 2.3 
electron volts (eV), the band gaps were found to be present. 

Keywords: Nanocomposites; Au nanoparticles; surface plasmon resonance; 
polymer matrix; chemical reduction 

1 Introduction  
Nanoparticles composed of noble metals have sparked significant interest. The size of 

objects also affects their optical features, magnetic properties, catalytic properties, and other 
similar attributes [1]. An additional factor that contributes to the phenomenon is the presence 
of plasmon resonance absorption in metal nanoparticles that operates within the ultraviolet-
visible spectrum. The small particle size of the material is responsible for the orderly 
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arrangement of electrons that can be found in the conduction band. The particle shift is 
affected by a number of characteristics, including the size of the particles, the chemical 
environment, the species that are adsorbed on the surface, and the dielectric constant itself. 
[2-4]. Gold nanoparticles (Au NPs) and silver nanoparticles (Ag NPs) exhibit unique optical 
characteristics, particularly in terms of colour. Conduction electrons, when combined with 
incoming light, exhibit collective oscillations that have several practical uses[5,6]. 

Gold is regarded as a noble and essential metal because of its resistance to chemical 
abrasion and oxidation, as well as its resistance to high temperatures and temperature 
variations, which can affect the conditions of the surrounding environment, such as when 
metalworking and other activities are being performed [7]. Both of these properties make 
gold a valuable and essential metal. A wide variety of functionalities can be achieved with 
AuNPs, which are easily functionalized. A wide range of ligands, including polymers, DNA, 
peptides, RNA, and fluorescent chemicals, are the ones that are most suitable for use in 
bioimaging applications. In addition, a large number of cytotoxicity studies demonstrated 
that they had a low level of cytotoxicity [8]. Platinum's atomic weight causes it to be inert, 
which in turn causes it to be toxic. Polymeric matrices are an excellent option for the synthesis 
of hybrid nanocomposites [9-17] due to their adaptable chemistry, ecologically friendly 
design, and adaptability in a wide range of domains. This paper details the growth and optical 
properties of polyvinylpyrilidone (PVP), polyvinyl alcohol (PVA), and polyethylene oxide 
(PEO) nano-composite systems, which use metal nanoparticle-sized particles of gold. The 
paper focuses on the absorption and indirect and direct energy gaps of the system. 

2 EXPERIMENTAL PART: 

2.1 Synthesis of gold nanocomposites 

 
  gold nanocomposites were synthesized via a chemical reduction method and 
incorporated of PEO, PVP and PVA in order to study  the effect of polymer type on optical 
properties . Au composites were synthesized using TSC as reduction agents via the chemical 
method. PVA, PEO and PVP solutions were prepared by dissolving 0.1 g from each polymer 
in 10 mL of deionized water. The colloidal solutions are obtained by mixing 10 of 0.005 M 
aqueous solutions of gold chloride and 10 ml of PEO, PVP and PVA minutes using a 
magnetic stirrer to get a homogeneous solution. polymers were added to gold ions due to the 
formation of hydrophobic domains that surround particles and protect them against 
agglomeration. These were followed by adding the appropriate amount of 0.01 M TSC under 
vigorous stirring for 30 minutes at 70 C .  

3 Results and discussion  
The analysis of the absorption spectra of gold nanocomposites is accomplished by the 
utilization of UV-Vis spectroscopy. FIGURE 1 demonstrates the UV–Vis absorption spectra 
of gold nanocomposites that were synthesized by utilising (a) PEO, (b) PVP, and (c) PVA. 
Figure 1. a shows Au-PEO surface plasmon resonance in the range 550 nm whichis 
comparable in this instance, and peak boarding shows that the particles are polymeric. The 
dispersed sharp peak reflects the particle size homogeneity [18,19]. 

 

 

 
Figure 1. A absorbance spectrum of Au-PEO 
 
The absorption spectrum of the Au capped with PVP nanocomposite colloid solution are 
presented in Figure 1. It is worth noting that the absorption spectrum of the Au colloid does 
not exhibit a surface plasmon absorption band, which may be attributed to aggregation [20]. 

 
Figure 1. b absorbance spectrum of Au-PVP 
Figure 1 presents a visual representation of the absorption bands that are present in the Au-
PVA nanocomposite colloid solution. At a wavelength of 550 nm, the wavelength at which 
the surface plasmon absorption band is observed in the absorption spectra of the gold colloid 
is the maximum.  
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Figure 1. C absorbance spectrum of Au-PVA 
Figures 2,3 depicts the direct and indirect energy band gaps for Au/PEO, PVA/Au 
nanocomposites, and PVP/Au nanocomposites as a function of hv. (a.b.c), as well as Figure 
2.  (a.b.c) and figure 3. (a,b,c).From the intercepts of the best-fit lines on the x-axis, the direct 
and indirect energy band gaps were calculated and published in Table 1. 

 

 

 

Figure 2. a. The energy band gap forAu/PEO 

 
Figure 2. b Eg of Au/PVP 

 
Figure 2. c Eg of Au/PVA 
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Figure 3 .a The indirect Eg of  Au/PEO. 

 

 

 

Figure 3. b The indirect Eg of  Au/PVP 
 

 
Figure 3. C. The indirect Eg of Au/PVA 

 
Table 1 values of direct and indirect Eg of  nanocomposites 

 

Sample  Abs.  Direct 
band 
gap 

Indirect 
band 
gap  

Au/PEO 540 2.3 1.9 

Au/PVP - 2.2 2.02 

Au/PVA 550 2.25 2 

 
To determine if chemical bonding between the PEO matrix and the Au 
nanoparticles takes place, IR measurements of the Au-PEO 
nanocomposites were performed. figure 4. demonstrations FT IR spectra 
for Au:PEO. There are many bonds appearing at different wavenumbers 
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all these bonds appeared in the spectra. 

 
Figure 4. FTIR spectra of AU:PEO nanocomposite 
 
The appearance of FTIR interactions among silver and PVP molecules is 
established by the spectrum of FTIR in the ranges of wavelengths 400– 
4000 cm- to the synthesized Au nanoparticle was presented in Figure 5.  
The spectrum for the silver nanoparticles shows various peaks. the peak 
at 16 cm- belong to C-O prove the interaction of PVP with Au 
nanoparticles. 
 

 
Figure 5. FTIR spectra of Au:PVP nanocomposite 
 
FTIR was used to test the physicochemical interactions between Au and 
PVA.The appearance of FTIR interactions among silver and PVA 
molecules is established by the spectrum of FTIR in the ranges of 
wavelengths 400–4000 cm- to the synthesized Au nanoparticle was 

 

 

presented in Figure 6. peaked at 12 cm—as a result of a symmetric C–C stretching mode that 
is crystalline in nature PVA regions. The broad apex of approximately 3500 cm was coupled 
with the addition of OH. 

 
 
Figure 6. FTIR spectra of Au:PVA nanocomposite 
 
CONCLUSION 
As a reducing agent, tri-sodium citrate was utilised in the synthesis of gold nanocomposites 
that contained a variety of polymer matrix formulations. The UV/Vis and FTIR 
spectroscopies were used to characterise the gold nanoparticles. The distinctive Plasmon 
absorption peak for the gold lies between 530 and 550 nanometers, as shown by the 
ultraviolet and visible spectra. Within the peak location, there was a discernible shift that was 
detected. 
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