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ABSTRACT:

In this research work CuO/PVA thin film were synthesized by using solution casting method. Cupric acetate
and sodium hydroxide were used as a precursor. In this process various technique and methods are used to
analysis the CuO/PVA thin film for characterization technique. Finally, we had characterized CuO/PVA thin
film by using UV -spectroscopy and SEM analysis. we can observe the peak and the range of CuO solution is
300nm wavelength and 370 peaks has proved and the range of CuO/PVA solution is 300nm 376 peaks has
proved by using solution casting method. SEM analysis we can observe the image says 10um range in 5000x

for CuO/PVA thin film we can observe 20 um range in 1000x and 50pum range in 2000x.
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1. INTRODUCTION:

Nowadays,variety of fields like nanoscale CuO has sparked a lot of research interest in recent years on
technology and research[1]. Copper oxide got attraction progressively interest for both fundamental and
practical reasons [2]. CuOcategorized into transition metal oxide group, is a p type, narrow bandgap
semiconductor [3]. Different methods were used for the synthesis of CuO nanoparticles such as sol-gel,

solid-state reaction, microwave irradiation, and thermal decomposition [4].

Copper oxide act as a semiconductor metal which has various properties such as unique optical, electrical,

and magnetic properties [5]. And also, it has been used for many applications like near-infrared filters,
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improvement of supercapacitors [6], magnetic storage media [7], gasand biosensors [8,9], catalysis [10],
semiconductors, etc [4,11]. Few researchers have explored the effect of Copper oxide on lubricating oils
along it displays promising results [12].Transition metal oxide like copper oxide (CuO), iron oxide (FeO),
and zinc oxide (ZnO) nanomaterials had different physicochemical properties rising at the quantum size

effect and also high specific surface area. which had different from atomic or bulk components [13].

Copper along its complexes has been increased which have effective materials for purification of water,
textiles, etc. Dhaneswar Das et al says Copper oxide nanoparticles are stable and also have a longer life
related to organic antimicrobial agents [14]. Environmental and biological risks on copper nanoparticles
have been explored by many researchers [15].Different types of polymers (like polyvinyl alcohol,
polyethylene, polyvinylidene fluoride, polypropylene, polymethyl methacrylate, polyaniline, polyvinyl
chloride, polyamide, polyethylene terephthalate, polystyrene, etc.) composites are carried with different
types of nanofillers such as (CuO, ZnO, ZnS, CuS, CdSe, Cds, GO, FeO), etc. [16,17,18].1t provides that the
inorganic addition of polyvinyl alcohol (PVA) modified its properties [19]. Polyvinyl alcohol (PVA) was

synthetic, colorless, water-soluble polymer [20].

PVA is a semi-crystalline hydrophilic polymer it has a 1,3-glycol structure. It is used to incorporate copper
oxide nanoparticles as long as in water-soluble, transparent, highly durable, and suitable for the
environmental processes because of its biodegradability and non-toxicity [21]. In this paper composite films
were characterized using different analytical techniques along with effect in copper oxide NPs and film has

properties [22].

PVA is a semi-crystalline hydrophilic polymer it has a 1,3-glycol structure. It is used to incorporate copper
oxide nanoparticles as long as in water-soluble, transparent, highly durable, and suitable for the
environmental processes because of its biodegradability and non-toxicity [23]. PVA (polyvinyl alcohol) has
been the most widely used water-soluble polymer in a variety of applications [24].PVA polymer is a
potential material with strong charge storage ability, high dielectric strength, and dopant-dependent electrical

and optical properties [25].

PVA—CuO thin flim are used for hybrid nanofluid for heat transfer application,The polyvinyl alcohol (PVA)/
copper oxide (CuO) nanocomposite used for highly stable hybrid nanofluid by the sol-gel method [26]. The
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CuO / PVA nanofluid is synthesized by a two-step technique, just to reveal the result that increases in the
concentration of nanofluid with the increased value of absorbance [27]. The CuO-PVA nanofluid samples

can be used successfully for any heat transfer management systems in industrial applications.[28].

2.EXPERIMENTAL SECTION:

2.1 MATERIALS:

Synthesis of Copper Oxide nanoparticles by using direct precipitation method, in this research paper we use
copper acetate solution (0.2M), acetic acid (Iml), and Sodium hydroxide solution (NaOH), and PVA
solution was purchased from Eswarr Scientific & Co in Tamil Nadu, India. According to this process, all

chemical compounds are dissolved with distilled water (DI) to produce a precursor solution.

2.2 SYNTHESIS PROCESS:

2.2.1 CuO NANO PARTICLE PREPARATION:

In this work, copper oxide nanoparticles were prepared by using the precipitation method by using copper
acetate solution and then sodium hydroxide (NaOH) as a reducing agent. Then add 0.2 M copper acetate
solution (300ml) and take acetic acid Iml were added at bottom flask and heat at magnetic stirrer. Pour
sodium hydroxide (3M) at 15 ml of DI water. While stirrer the solution color turned from blue to black
immediately. The black suspension formed simultaneously. The reaction was carried out under stirrer at 3 hr
and then cooled at room temperature. Finally, the solution was filtered at what’s man filter paper then collect
the particles and placed at Petri plate. Placed the Petri plate in a hot air oven at 80 0 C for 8 hr to obtain the

dry powder of CuO nanoparticles. The result prepared of CuO nanoparticles was 75%.

CuO + 2NaOH — Na,CuO, + H,O

2.2.2 CuO/PVA THIN FILM PREPARATION:
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Preparation of CuO /PVA thin film was prepared by using the solution casting method. Take PV A stock
solution (1g) at 10ml of water mix it well by using a magnetic stirrer at 550 C heat. Then add CuO
nanoparticles (Iwt) were mixed and stirred until PVA/CuO solution was obtained. Finally, CuO/PVA
solution was blended and then poured on a glass plate, and let dry at room temperature for about 48 hrs.

After dry peeled off from the glass plate. Placed the thin film in a zip lock cover.

3.FLOW CHART:
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Fig 1:This flow chart represents the synthesis process of CuO/PVA thin film.
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4.CHARACTERIZATION:

4.1 UV-VISIBLE SPECTROSCOPIC:
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Fig 2: uv-spectroscopy of CuO nanoparticle.

In this UV spectroscopy, we can observe the peak of CuO nano particals is 300nm wavelength. Which has
the formation of copper oxide nano particles by using the solution casting method.Purushottamkumarsinghet
all.[29] said that range was set between 200 and 800 nm of copper oxide nano particalsin this absorbance. V.
Ramani et all [30].Said that the UV-visible spectrum is shown the present in the spectrum by dip from which
present the absorbance in the range of 300 to 350 nm. Beyond this, the absorptance is zero initially, with no

small peaks or dips in the spectrum.
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Fig 3: uv-spectroscopy of CuO/PV A solution.

In fig 3 UV spectroscopy the absorption spectra have clearly explained, we can observe the peak and the
range of CuO/PV A solution is 300nm has proved by using the solution casting method. Above copper oxide
nano particles shows the range 300nm by comparing CuO/pva peak shows in 300nm Both CuO and

CuO/PVA peak range has equal because the uvlight is observe only by copper oxide nano particle.
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5.2 SEM ANALYSIS:
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Fig 4: SEM photography of CuO nanoparticle and CuO/ PVA thin film.

Fig 4: In this scanning electron spectroscopy, we can observe in fig 4 (A) represent the morphology of CuO
nanoparticles. CuO nanoparticles agglomerated shape of crystals on carbon-coated copper grid. The CuO
nanoparticles have analyzed at 10um range in 5000x. It shows the agglomeration of the CuO nanoparticles.

We can observe in fig 4 (B) and (C) represent the morphology of the CuO/PVA thin film. The CuO/ PVA
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thin film has analyzed at 20pum and 50um range in 1000x respectively. It shows the high tendency of
agglomerations in this method. This observed agglomeration could play a vital role in the properties of the

target materials such as variation in electrical conductivity due to the change in specific surface area.

7.CONCLUSION:

In this work, it has focus on CuO nanoparticles and we combine with PVA to form a nanostructured thin
film which is widely applicable in various applications because of its interesting properties. In short, we
elucidate the CuO nanoparticle synthesis process and its various applications. The synthesizing process,
characteristics, and the properties of CuO nanoparticle is the basis for understanding the applications of CuO
nanoparticle. The CuO nanoparticle can be synthesized in various forms such as Nano powder, scaffold,

nanowires, nanorods, etc., when the structure changes some of its properties will also differ.

ACKNOWLEDGMENT:

I would like to thank Nanotechnology Division, Department of Electronics and Communication
Engineering of PeriyarManiammai Institute of Science and Technology for providing necessary materials

and supports for do this work.

REFERENCE:

1. Narsinga Rao, G., Y. D. Yao, and J. W. Chen. "Evolution of size, morphology, and magnetic
properties of CuO nanoparticles by thermal annealing." Journal of Applied Physics 105.9 (2009):

2. Hong, Zhong-shan, Yong Cao, and Jing-fa Deng. "A convenient alcohothermal approach for low
temperature synthesis of CuO nanoparticles." Materials letters 52.1-2 (2002): 34-38.

3. Ayesh, Ahmad 1., et al. "Selective H2S sensor based on CuO nanoparticles embedded in organic
membranes." Sensors and Actuators B: Chemical 231 (2016): 593-600.

4. Radhakrishnan, A. Asha, and B. Baskaran Beena. "Structural and optical absorption analysis of CuO
nanoparticles." Indian Journal of Advances in Chemical Science 2.2 (2014): 158-161.

5. Grigore, Madalina Elena, et al. "Methods of synthesis, properties and biomedical applications of CuO
nanoparticles." Pharmaceuticals 9.4 (2016): 75.

© 2021, IJSREM | www.ijsrem.com Page 8



http://www.ijsrem.com/

Qg’);g; ‘3;%»
l

International Journal of Scientific Research in Engineering and Management (IJSREM)

i8] RE
W Volume: 05 Issue: 05 | May - 2021 ISSN: 2582-3930

10.

I1.

12.

13.

14.

15.

16.

17.

18.

Zhang, Xiaojun, et al. "High-power and high-energy-density flexible pseudocapacitor electrodes
made from porous CuO nanobelts and single-walled carbon nanotubes." ACS nano 5.3 (2011): 2013-
2019.

Kumar, R. Vijaya, Y. Diamant, and AJCoMGedanken. "Sonochemical synthesis and characterization
of nanometer-size transition metal oxides from metal acetates." Chemistry of Materials 12.8 (2000):
2301-2305.

Choi, KyoungJin, and Ho Won Jang. "One-dimensional oxide nanostructures as gas-sensing
materials: review and issues." Sensors 10.4 (2010): 4083-4099.

Rahman, Md, et al. "A comprehensive review of glucose biosensors based on nanostructured metal-
oxides." Sensors 10.5 (2010): 4855-4886.

Liu, Jing, et al. "Tailoring CuO nanostructures for enhanced photocatalytic property." Journal of
colloid and interface science 384.1 (2012): 1-9.

Zhang, Qiaobao, et al. "CuO nanostructures: synthesis, characterization, growth mechanisms,
fundamental properties, and applications." Progress in Materials Science 60 (2014): 208-337.
Ghaednia, Hamed, Robert L. Jackson, and Jeyhoon M. Khodadadi. "Experimental analysis of stable
CuO nanoparticle enhanced lubricants." Journal of Experimental Nanoscience 10.1 (2015): 1-18.
Guo, Zhanhu, et al. "CuO nanoparticle filled vinyl-ester resin nanocomposites: Fabrication,
characterization and property analysis." Composites Science and Technology 67.10 (2007): 2036-
2044.

Das, Dhaneswar, et al. "Synthesis and evaluation of antioxidant and antibacterial behavior of CuO
nanoparticles." Colloids and Surfaces B: Biointerfaces 101 (2013): 430-433.

Saif, Sadia, et al. "Plant mediated green synthesis of CuO nanoparticles: comparison of toxicity of
engineered and plant mediated CuO nanoparticles towards Daphnia magna." Nanomaterials 6.11
(2016): 205.

Aslam, Muhammad, Mazhar Ali Kalyar, and Zulfigar Ali Raza. "Polyvinyl alcohol: A review of
research status and use of polyvinyl alcohol based nanocomposites." Polymer Engineering &
Science 58.12 (2018): 2119-2132.

Z.W. Abdullah, Y. Dong, 1J. Davies, and S. Barbhuiya, Polym. Plast. Technol. Eng., 56, 1307
(2017)

D.Y. Godovsky, “Device Applications of Polymer-Nanocomposites,” in Biopolymers PVA
Hydrogels, Anionic Polymerisation Nanocomposites, Springer, Berlin, 163 (2000).

© 2021, IJSREM | www.ijsrem.com Page 9



http://www.ijsrem.com/

P
€
m Volume: 05 Issue: 05 | May - 2021 ISSN: 2582-3930

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

Manjunath, Alabur, et al. "Synthesis and characterization of CuO nanoparticles and CuO doped PVA
nanocomposites." Advances in Materials Physics and Chemistry 6.10 (2016): 263.

El Sayed, A. M., et al. "Effect of PVA and copper oxide nanoparticles on the structural, optical, and
electrical properties of carboxymethyl cellulose films." Journal of Materials Science 50.13 (2015):

4717-4728.

. Rao, JammulaKoteswara, et al. "Investigation of structural and electrical properties of novel CuO—

PV A nanocomposite films." Journal of materials science 50.21 (2015): 7064-7074.

Shankar, Shiv, Long-Feng Wang, and Jong-WhanRhim. "Preparation and properties of carbohydrate-
based composite films incorporated with CuO nanoparticles." Carbohydrate polymers 169 (2017):
264-271.

Shankar, Shiv, Long-Feng Wang, and Jong-WhanRhim. &quot;Preparation and properties of
carbohydrate-based composite films incorporated with CuO nanoparticles.&quot; Carbohydrate
polymers 169 (2017): 264-271.

Abdulwahid, Rebar T., et al. "The study of structural and optical properties of PVA: PbO 2 based
solid polymer nanocomposites." Journal of Materials Science: Materials in Electronics 27.11
(2016): 12112-12118.

Malathi, J., et al. "Structural, thermal and electrical properties of PVA-LiCF3SO3 polymer
electrolyte." Journal of Non-Crystalline Solids 356.43 (2010): 2277-2281.

Aureen Albert, Annie, et al. "A facile one pot synthesis of highly stable PVA—CuO hybrid nanofluid
for heat transfer application." Chemical Engineering Communications 207.3 (2020): 319-330.
Gholamali, Iman, SeyedNabiollah Hosseini, and EskandarAlipour. "Doxorubicin-loaded oxidized
starch/poly (vinyl alcohol)/CuO bio-nanocomposite hydrogels as an anticancer drug carrier
agent." International Journal of Polymeric Materials and Polymeric Biomaterials (2020): 1-14.
Luna, IsmatZerin, et al. "Preparation and characterization of CuO-PVA nanofluids for heat transfer
applications." Journal of Chemical Engineering and Chemistry Research 2.5 (2015): 607-615.

Singh, Purushottam Kumar, et al. &quot;Synthesis and characterization of CuO nanoparticles using
strong base electrolyte through electrochemical discharge process.&quot; Bulletin of Materials
Science 39.2 (2016): 469-478.

Ramani, Rupeshkumar V., et al. &quot;Synthesis and optical characterization of CuO nanoparticles
on solar borosilicate glass.&quot; Journal of Nano Research.Vol. 37. Trans Tech Publications Ltd,

2016.

© 2021, IJSREM | www.ijsrem.com Page 10



http://www.ijsrem.com/

