
   

 
ISSN: 2350-0328 

International Journal of AdvancedResearch in Science, 

Engineering and Technology 

Vol. 12, Issue 3, March 2025 

 

 

Copyright to IJARSET                                              www.ijarset.com                                                              23004 
    

 

 

 

 

Consolidate and Performance of Zinc Oxide 

Nanocomposite 

Surendra Prasad Sahu, Rakesh Kumar Yadav 

 

  

 

ABSTRACT: Zinc oxide and Zinc Oxide-Polyvinyl alcohol (PVA) -Polyvinylpyrrolidone (PVP) composites have been 

prepared by co-precipitation method. It is a simple and low-cost method for preparing composites. The concentrations of 

PVA and PVP were varied during the process of synthesis. FTIR characterization was performed to study the 

characteristic functional group. The presence of metal oxide group were conformed using FTIR graph and several other 

functional group were also been conformed using FTIR graph.UV-VIS characterization was performed to observe the 

absorption bands. UV-VIS spectra of the sample in the range 200-800nm is recorded. Using antibacterial studies, it is 

known that the prepared sample acts as a good antibacterial agent. 
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I. INTRODUCTION 

A nanocomposite is a material with dimensions in the nanometer range. A structure formed when two or more materials, 

such as ceramics and polymers, are combined rather than as separate structures is called a composite. The challenge in 

developing nanocomposites is to find ways to create macroscopic components that take advantage of the unique physical 

properties and durability of the smaller particles within them. Sensing device performance and opening up new horizons 

for their applications. Nanoparticles and nanotubes made of various materials are already impacting the field of chemical 

sensors. Nanocomposites are used to detect proteins, acids, and pollutants. The properties associated with nanowires 

allow us to replace them with other elements such as polymers or matrices, thus obtaining highly selective materials. 

Sensors using nanocomposites should have a great impact on medical diagnosis, environmental monitoring, safety 

monitoring, and food safety. Metal oxide nanoparticles placed in a polymer matrix can be easily obtained by reducing 

metal oxide ions from salt solutions at the polymer interface. Many metals have a reducing power for certain metal ions 

when in reduced form; therefore, some metal ions with good redox potential, such as gold, silver, platinum, and copper, 

can be polymerized in the electronic physical phase. Composite materials with polymer shell-coated metal nanoparticles 

can also be prepared by chemical or electrochemical polymerization of nanoscale polymer thin layers for composites 

(Ahmed 2019).  

Synergistic and hybrid energy have attracted the attention of many researchers. The ability of organic polymers to be 

easily processed, together with the better optical properties and optical properties of nanoparticles, has led to a wide range 

of applications. These are nanocomposites based on polymer materials in any matrix and are better defined 

as nanofilled polymer composites that can be prepared using polymers materials. (Ahmet2019). 

In this work we prepared Zinc oxide- Polyvinyl alcohol (PVA) – Polyvinylpyrrolidone (PVP) composite is been prepared. 

The method used for preparation is co-precipitation method. These polymers have been chosen as they are water soluble. 

The composites are prepared to study their characteristics by varying the percentage of the polymers incorporated. FTIR 

characterization was performed to study the characteristic functional group. The presence of OH group were conformed 

using FTIR graph and several other functional groups were also been conformed using FTIR graph. UV-VIS 

characterization was performed to observe the absorption bands. A UV-VIS spectrum of the sample in the range 200-800 

nm is recorded. It is evident that the sample has transparency window from 220nm to 800 nm. The antibacterial activity 

was also been performed and states that the prepared sample is not sensitive to the E.coli bacteria and resists its growth. 
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II. EXPERIMENT 

Preparation of ZnO 

The following chemical were used in this synthesis processes: zinc acetate, Sodium hydroxide. Firstly 2 grams of zinc 

acetate is added to the distilled water and is stirred using the magnetic stirrer for one hour. Now 2 grams of sodium 

hydroxide is added drop by drop to the above solution and it is kept in magnetic stirrer until the formation of a clear 

solution. The newly formed solution is allowed to precipitate and then rinsed with deionized water for several times. 

Then it is dried and the powder is collected. The powder is then kept in crucible and placed inside muffle furnace for 2½ 

hours and it is maintained at 200℃. 

III. PREPARATION OF ZNO –PVA-PVP COMPOSITE 

The following chemical were used in this synthesis processes: Zinc oxide, Sodium hydroxide, Polyvinyl alcohol (PVA), 

Polyvinylpyrrolidone (PVP).The polymer solution is prepared by adding 0.10 grams of PVA in 50ml of deionized water 

and kept in magnetic stirrer for 50 minutes. Then 0.10 grams of PVP is dissolved in the above solution. After 10 minutes 

2 grams of zinc acetate is added to the polymer solution. Now 2 grams of sodium hydroxide is added drop by drop to the 

above solution and it is kept in magnetic stirrer until the formation of a clear solution. The newly formed solution is 

allowed to precipitate and then rinsed with deionized water for several times. Then it is dried and the powder is collected. 

The powder is then kept in crucible and placed inside muffle furnace for 2½ hours and it is maintained at 200℃. Different 

samples are made by varying the percentage of PVA+PVP using the co-precipitation method. Then the resultant powders 

are given for characterization. 

IV. SAMPLE DETAILS: 

Characterization Methods 

FTIR characterization was performed to study the characteristic functional group. The presence of OH group were 

conformed using FTIR graph and several other functional group were also been conformed using FTIR graph. UV-VIS 

characterization was performed to observe the absorption bands. A UV-VIS spectrum of the sample in the range 200-800 

nm is recorded. It is evident that the sample has transparency window from 220nm to 800 nm. The antibacterial activity 

was also been performed and states that the prepared sample is not sensitive to the  E. colibacteria and resists its growth. 

 

Sample No. 

Percentage 

of 

(PVA+PVP) 

Amount of 

Zinc Acetate 

Amount of 

NaOH 

Amount of 

PVA 

Amount of 

PVP 

S-1 10 % 2 2 0.10 0.10 

S-2 25 % 2 2 0.25 0.25 

S-3 50% 2 2 0.50 0.50 

S-4 75% 2 2 0.75 0.75 

S-5 100% 2 2 1.00 1.00 
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V. RESULTS AND DISCUSSION 

FTIR analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1- FTIR spectra of S-3 sample 

FTIR characterization of the S-3 sample was performed to study the characteristic functional group and FTIR spectra of 

S-3 sample are shown in fig.1. The peak at 3445 cm−1 is due to OH groups in the polymer backbone, the peaks at 2491 

cm−1 and 927 cm−1 are due to CH2 asymmetric and symmetric stretching, respectively. The peak observed around 1413 

cm−1 is due to C–C stretching of ZnO (Taiwo W.2017) 

UV-VIS ANALYSIS. 

 

 

 

 

 

 

 

 

Fig. 2-UV-Vis absorption spectra of S3 sample UV-Vis 

http://www.ijarset.com/


   

 
ISSN: 2350-0328 

International Journal of AdvancedResearch in Science, 

Engineering and Technology 

Vol. 12, Issue 3, March 2025 

 

 

Copyright to IJARSET                                              www.ijarset.com                                                              23007 
    

 

 

 

 

Absorbance spectra of S3 sample, measured at room temperature is shown in fig.2. The       UV-Vis spectra of sample in 

the range 200-800nm is recorded. It is evident that the sample has transparency window from 220nm to 800nm.There is 

an absorption peak observed at 373 nm. The sharp increase in absorbance below 373nm is typical of zinc oxide. The ZnO 

particle spectrum exhibits an obvious blue-shift excitation. From the fig.2 it is possible to observe an absorption band at 

225 nm attributed to PVA polymer, this band arises due to the presence of carbonyl containing structures connected to 

the PVA polymeric chains (Luca Spitaleri 2019). 

Antibacterial Studies 

 

 

 

 

 

 

Fig. 3- Formation of zone of inhibition of S4 sample 

 The method of Well diffusion assay was used to observe the antibacterial activity of theS4 sample. Nutrient agar was 

prepared and poured in the sterile Petri dishes and allowed to solidify. 24 hours growing bacterial culture of bacterial 

pathogens was swabbed on it. Then, the test sample in 375 µg concentration was loaded in the wells made using cork 

borer. Tetracycline (20µL) was used as positive control. The plates were then incubated at 37ºC for 24hours. After 

incubation the inhibition diameter was measured and units are denoted as mm. the pathogen used was E.colibacteria. This 

is a gram negative bacterium. Their zone of inhibition was found to be 18mm.This states that the prepared sample is not 

sensitive to the E.colibacteria. The zone of inhibition of the prepared sample is near to the standard value and this indicates 

that the sample works as an antibacterial agent and resists its growth (Taiwo W.2017). 

VI. CONCLUSION 

ZnO-PVA-PVP nanocomposites have been prepared by co- precipitation method using zinc acetate as starting material. 

Different samples are made by varying the percentage of PVA+PVP using the co-precipitation method. FTIR 

characterization conforms the functional group present in the samples. UV-VIS characterization was performed to 

observe the absorption band and the sample shows very good transmittance in the entire visible region. Using antibacterial 

studies it is known that the prepared sample acts as a good antibacterial agent. 

VII. ACKNOWLEDGEMENTS: 

I gratefully acknowledge the Head Department of Chemistry for support research work. I also thanks to Dr. C.V. Raman 

University Kargi Road Kota, Bilaspur (CG) for providing access to facility and Equipment.  

REFERENCES 

1. Kumar RV, Vinoth S, Baskar V, Arun M, Gurusaravanan P (2022). Synthesis of zinc oxide nanoparticles mediated by Dictyotadichotoma 
endophytic fungi and its photocatalytic degradation of fast green dye and antibacterial applications. S Afr J Bot 151:337–344 

2. John, A. (2020). Zinc oxide nanocomposites for biomedical imaging. Ph.D. dissertation, University of California. 

3. Kumar et al. (2020). Zinc oxide nanocomposites for biomedical applications. Journal of Materials Chemistry B, 8(23), 5334-5346. 
4. Luca Spitaleri, Giuseppe Nicotra, Massimo Zimbone, Annalinda Contino, (2019). ACS Omega 4, 12, 15061– 15066.  

5. Ahmed E.Tarabiah, (2019). Journal of Materials Research and Technology, 8, 1, 904-913 

http://www.ijarset.com/


   

 
ISSN: 2350-0328 

International Journal of AdvancedResearch in Science, 

Engineering and Technology 

Vol. 12, Issue 3, March 2025 

 

 

Copyright to IJARSET                                              www.ijarset.com                                                              23008 
    

 

 

 

 

6. Al-Jassani M J and Raheem H Q (2017). Anti-bacterial activity of CuO nanoparticles against some pathogenic bacteria. Int. J. ChemTech 

Res. 10(2), 818-822 

7. M.M. Abutalib, Phys. B Condens. Matter (2019). Effect of zinc oxide nanorods on the structural, thermal, dielectric and electrical properties 
of polyvinyl alcohol/carboxymethyle cellulose composites 

8. Patel et al. (2019). Zinc oxide nanocomposites for water treatment. Proceedings of the International Conference on Nanotechnology, 345-

348. 
9. R. Ahmed et al., Int. J. Biol. Macromol. (2018). Novel electrospun chitosan/polyvinyl alcohol/zinc oxide nanofibrous mats with antibacterial 

and antioxidant properties for diabetic wound healing 

10. Taiwo W. Quadri,Lukman O. Olasunkanmi,Omolola E. Fayemi,,Moses M. Solomon, Eno E. Ebenso ACS Omega 2017. 2, 8421−8437. 
11. Roy A S, Gupta S, Sindhu S, Parveen A and Ramamurthy P C (2013). Dielectric properties of novel PVA/ZnO hybrid nanocomposite films. 

Compos. Part B Eng. 47, 314–319. 

12. Cao, Y.; Naseri, M.; et al (2009). Non-antibiotic antimicrobial agents to combat bio film-forming bacteria. J. Glob. Antimicrob. 
Resist.  [Google Scholar] [CrossRef] [Pub Med] 

 

 

 
  

http://www.ijarset.com/
https://www.sciencedirect.com/science/article/pii/S0921452619300183
https://www.sciencedirect.com/science/article/pii/S0921452619300183
https://www.sciencedirect.com/science/article/pii/S0141813018319469
https://www.sciencedirect.com/science/article/pii/S0141813018319469
https://scholar.google.com/scholar_lookup?title=Non-antibiotic+antimicrobial+agents+to+combat+biofilm-forming+bacteria&author=Cao,+Y.&author=Naseri,+M.&author=He,+Y.&author=Xu,+C.&author=Walsh,+L.J.&author=Ziora,+Z.M.&publication_year=2019&journal=J.+Glob.+Antimicrob.+Resist.&doi=10.1016/j.jgar.2019.11.012&pmid=31830536
https://doi.org/10.1016/j.jgar.2019.11.012
https://www.ncbi.nlm.nih.gov/pubmed/31830536

