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Abstract :  Synthesis of Nickel Ferrite, a low-temperature combustion path is used by adding a fossil fuel of 2.360 grams of Nickel 

Nitrate and Ferrous Nitrate was taken in a ceramic crucible and 15 ml of organic fuel was poured into the crucible and mixed 

homogeneously. The prepared mixture was put into the preheated muffler furnace, which was kept at 400 0C. In this case, a 

combustion reaction occurs between metallic nitrates and fuel, producing Nano powders of NiFe2O4.The nanocomposite LDPE thin 

films were synthesized by dissolving NiFe2O4 NPS of desired quantity for LDPE suspension, and after 60 minutes of ultra-

sonication 10 ml of each composition is dispersed in a separate glass petri-dishes. All the films were dried at 70 ° C for 60 minutes 

and kept at room temperature for 48 hr. This is particularly important because the water remaining in the mixture could cause air 

bubbles to form in the samples. The average crystallite size of LDPE/NiFe2O4 Polymer Nanocomposites is found to be 30 nm by 

XRD, the prepared samples are Characterized for Mechanical properties and FTIR. Pure LDPE had a high tensile strength and very 

little elongation at break, whereas composites containing additional Nano particles had a greater tensile strength and much more 

elongation at break than pure LDPE. 

 

Index Terms – LDPE, XRD, FTIR, NiFe2O4, 

I. INTRODUCTION 

 

Nano composites, has multiphase where one of the dimension should be in Nano in size. Low Density Polyethylene (LDPE) the 

polymerization is started by metal catalysts, specifically Ziegler or Philips type catalysts. The genuine polymerization cycle can be 

carried out in the phase of solution or even in gas phase of reactors. Typically, octane is the co-monomer in the solution phase while 

butane and hexane copulate with ethylene in the gas phase reactor. LDPE has a tensile strength which is unmatched excellent, 

puncture resistance, impact strength and flexible. It can be used to make thin films, it is chemically resistant and has strong electrical 

characteristics. 

  During last two decades (20 years), organic polymers have been found to have good electrical conductivity. Because of their 

low specific weight, good resist to corrosion & thrilling possibilities for fabricated plastics in electrical cables, thin films, or 

electronics equipment, these materials have gotten people's attention of both commercial as well as academicians in the field, from 

chemistry to solid-state physics and electrochemistry to metabolism. Close contact between scientists of diverse backgrounds has 

been an important factor in the rapid development of polymer operations. PNCs it is possible to characterized as a composite’s in 

which little amounts of Nano measured filler are dispersed in the polymer network at different weight percentage. The amount of 
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Nano filler accumulated. in the matrix is very low (less than 10 % by weight). The amount of micro fillers in polymer nano composites, 

on the other hand, is so high that it can reach 50% or more of the weight of the total mass. Amin, M., & Ali, M. (2015)  [1].  

           The thickness is initiated by polyethylene (LDPE) metal impulses, notably the Ziegler or Phillips type impetus. Actual 

polymerization process should be possible reactors in either solution or gas phase. Typically, the co-monomer is octane in the solution 

phase, copolymers of butane and hexane. In a gas phase reactor, with ethylene. Shamiri, Ahmad, et al. (2014) [2]. LDPE has high 

elasticity high impact and puncture resistance. It is really adaptable and pulls it very well under pressure, it can be used to make thin 

films with better ecological pressure splitting, great protection from engineered mixtures. Is and has many properties. It may be that, 

it is not simple to process, it sparkles and has a small range for fixing. Polystine is a remarkably undefined. Polymer is very hot and 

with radiation safe properties, polystyrene is available with many types of aggregates. Stalin can provide properties such as part 

hardening, flame resistance and solvent resistance. Commercially available polystyrene is mostly eutectic in nature and amorphous. 

Abdel-Barry, Elsid M (2003) [3].  

II. SYNTHESIS OF NICKLE FERRITE NANO PARTICLES 

            Synthesis of NiFe2O4 NPs from organic fuel, a low-temperature combustion route is used. A 2.360 grams of Nickel Nitrate 

and Ferrous Nitrate in a crucible made of ceramic and 15 milliliter of fossil fuel was added to the crucible, and uniformly mixed. The 

prepared chemical’s mixture was added to a muffle furnace that had already been preheated to 400°C. Metallic nitrates and fuel are 

burned together to produce Ni: Fe2O4 Nano powders. The chemical process of synthesis is represented as, 

        Ni(NO3)2.6H2O(aq)+2Fe(NO3)3.9H2O(aq)+4C2H6N4O2(aq)→NiFe2O4(s)+36H2O(g) +12N2(g)+8CO2 (g) 

III. SYNTHESIS OF NICKLE FERRITE LDPE POLYMER NANO COMPOSITES. 

            The 0.5 grams of LDPE beads were dissolved in at 70°C with 50 ml cyclooxygenase, pure polyethylene films have been 

produced, stirring continuously for 120 minutes. To form a pure LDPE film, 10 ml of LDPE suspension was dispersed on a glass 

Petri plate. The LDPE nanocomposite films were made by dissolving NiFe2O4 (i.e. 10 wt% –50 wt%) NPS required for LDPE 

suspension, continuing to follow an hour of ultra-sonication, 10 ml of composition was dispersed in separate glass petri-dishes. 

Prepared all the films were dried at 70 ° C for 60 min and kept at room temperature for 48 hr. This was particularly important for this 

entire phase before compression molding because the water remaining in the mixture could cause air bubbles to form in the samples. 

IV. CHARACTERIZATION  

 4.1 XRD of LDPE/NiFe2O4 NCs Films 

 

Fig.4.1. XRD of LDPE/NiFe2O4 NCs Films. 

                Figure.4.1 shows the XRD peaks of LDPE/NiFe2O4 nanocomposites in different compositions. Pure LDPE shows the 

broad peak at 260 indicates the amorphous in nature. Nanocomposites shows the 2 theta 30.90,37.240,44.50,54.500,63.200, and 70.20 

corresponding to a plane of (220), (311), (400), (422), (511), (440), and (620) indicates the cubic structure of the nickel oxide retains 

in the polymer matrix [152-153]. The ave.rage crystalli.te size of the NPS is 30 nm.  

The Scherer's relation is used to calculate the average c.rystallite size. [18];  
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Table.4.1 The estimated average crystallite size LDPE/NiF2O4 (10-50 wt %) NCs. 

4.2 Mechanical studies of Pure LDPE Films 

 The open volume between polymeric chains can be increased by using LDPE polymer films. As a result, there is a clear 

peak for higher load as it increases the more load, as seen in graph 4.13 due to closed pack of atoms. The plasticizer is a chemical 

that is used to make plastic and added to products to impart stability, workability, and elongation. The plasticizer in the thin films 

is used to combat the br .ittlenes’s of the thin film caused by the large intermolecular forces [5]- [6]. The graphs below demonstrate 

the stress–strain relationship of LDPE prepared new ductile materials. which is very less compared to all doped LDPE, so doping 

process enhance the mechanical strength of the materials. 

 

 
 

Fig.4.2. Mechanical studies of pure LDPE 

 

 

 
Table.4.2 Different values of mechanical properties of LDPE 
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Fig.4.3. Mechanical studies of LDPE/NiFe2O4 NCs Films 

 

Table.4.3 Different values of mechanical properties of LDPE / NiFe2O4 (10,30 & 50 wt.%) 

 

4.3 FTIR Spectra of LDPE/NiFe2O4 NCs Films 

                   The FTIR spectra of the pure and mixed Nano ferrite polymer composits is shown in Figure 4.11. Due to the p.resence 

of quinoid & the intense peaks at 570 cm-1 may attributed the ring of benzenoid stretching (Ni=O=Fe), 1370 cm-1 is due to the C-

O-C deformation of the molecules,1200 and 1570 cm-1 due to C-H stretching of excess oxidant, similar nature observed by reaming 

all the samples i.e. 10 wt %, and 20 wt % of nano films. Due to the weak Vander Waals power, the absorption frequencies are 

marginally changed to the lower side of the spectrum. 

 
 

Fig. 4.4. FTIR Spectra of LDPE/NiFe2O4 NCs Films 
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Table.4.4 Band assignments of FTIR Spectra of LDPE/NiFe2O4 NCs Films 

V. CONCLUSION 

                   The structural study of the LDPE was known by the XRD diffraction pattern which clearly indicates the amorphous 

nature of the pure LDPE and the a.morphous nature of the sample is converted to semi-crystalline nature when it is doped with 

nanomaterials and average crystallite size of nao particles is found to be 30nm. The composites' mechanical characteristics were 

studied utilizing the universal testing machine. The addition of nanoparticles in the composition showed very good mechanical 

properties. Pure LDPE has higher tensile strength and lower elongation at break, LDPE-containing composites with additional 

nanoparticles exhibit higher tensile strength than pure LDPE and greater elongation than pure LDPE. Finished composites have 

very good mechanical ductility and dimensional stability which make them good candidates for complex structure and coatings 

preparation.. The FTIR spectra of the pure LDPE and mixed Nickle ferrite polymer composites shows the   presence of quinoid & 

the intense peaks at 570 cm-1 may attributed the ring of benzenoid stretching (Ni=O=Fe), 1370 cm-1 is due to the C-O-C deformation 

of the molecules,1200 cm-1 and 1570 cm-1 due to C-H stretching of excess oxidant. 

 

REFERENCES 

[1.] Amin, M., & Ali, M. (2015). Polymer nanocomposites for high voltage outdoor   insulation applications. Rev. Adv. Mater. Sci, 40(3), 

276-294. 

[2.] Shamiri, Ahmad, et al. "The influence of Ziegler-Natta and metallocene catalysts on polyolefin structure, properties, and processing 

ability." Materials 7.7 (2014): 5069-  5108. 

[3.] Elsayed, A. B. "Handbook of Plastic Films." Rapra Technology Limited, Shrewsbury, England (2003). 

[4.] Whisnant, David. Polymer Chemistry: Mechanical Properties. Wofford College, 21 Oct. 2020, 

https://chem.libretexts.org/@go/page/2907. 

[5.] Thakore, I. M., Sonal Desai, B. D. Sarawade, and Surekha Devi. "Studies on biodegradability, morphology and thermo-mechanical 

properties of LDPE/modified starch blends." European Polymer Journal 37, no. 1 (2001): 151-160. 

[6.] Jahan, Firdos, R. D. Mathad, and Shazia Farheen. "Effect of mechanical strength on chitosan-pva blend through ionic crosslinking 

for food packaging application." Materials Today: Proceedings 3, no. 10 (2016): 3689-3696. 

[7.] de Melo, Etelino F., et al. "Synthesis of fluorescent PVA/polypyrrole-ZnO nanofibers." Journal of Materials Science 48.10 (2013): 

3652-3658. 

[8.] Majeed, Khaliq, et al. "Effect of montmorillonite (MMT) content on the mechanical, oxygen barrier, and thermal properties of rice 

husk/MMT hybrid filler-filled low-density polyethylene nanocomposite blown films." Journal of Thermoplastic Composite 

Materials 29.7 (2016): 1003-1019 

[9.] Al-Saleh, M. H., Saadeh, W. H., & Sundararaj, U. (2013). EMI shielding effectiveness of carbon based nanostructured polymeric 

materials: a comparative study. Carbon, 60, 146-156. 

[10.] Dimitrov, Nino, et al. "Analysis of recycled PET bottles products by pyrolysis-gas chromatography." Polymer degradation and 

stability 98.5 (2013): 972-979. 

[11.] Zou, Hua, Shishan Wu, and Jian Shen. "Polymer/silica nanocomposites: preparation, characterization, properties, and 

applications." Chemical reviews 108.9 (2008): 3893-3957. 

[12.] Majeed, Khaliq, Reza Arjmandi, and Azman Hassan. "LDPE/RH/MAPE/MMT nanocomposite films for packaging 

applications." Bionanocomposites for packaging applications. Springer, Cham, 2018. 209-225. 

[13.] Su, B., Zhou, Y.G. and Wu, H.H., 2017. Influence of mechanical properties of polypropylene/low-density polyethylene 

nanocomposites: Compatibility and crystallization. Nanomaterials and Nanotechnology, 7, p.1847980417715929 

[14.] Sagadevan, Suresh, Zaira Zaman Chowdhury, and Rahman F. Rafique. "Preparation and characterization of nickel ferrite 

nanoparticles via co-precipitation method." Materials Research 21.2 (2018). 

http://www.ijcrt.org/
https://chem.libretexts.org/@go/page/2907


www.ijcrt.org                                                             © 2022 IJCRT | Volume 10, Issue 5 May 2022 | ISSN: 2320-2882 

IJCRT2205576 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org f12 
 

[15.] Chou, Tammy P., Qifeng Zhang, Glen E. Fryxell, and G. Z. Cao. "Hierarchically Structured ZnO Film for Dye‐Sensitized Solar Cells 

with Enhanced Energy Conversion Efficiency." Advanced Materials 19, no. 18 (2007): 2588-2592. 

[16.] Ju, S., Chen, M., Zhang, H., & Zhang, Z. (2014). Dielectric properties of nanosilica/low-density polyethylene composites: The surface 

chemistry of nanoparticles and deep traps induced by nanoparticles. Express Polymer Letters, 8(9). 

[17.] Rivero, María, et al. "Synthesis and structural characterization of Zn x Fe 3− x O 4 ferrite nanoparticles obtained by an 

electrochemical method." Rsc Advances 6.46 (2016): 40067-40076. 

[18.] Swamy, PM Prithviraj, et al. "Synthesis and characterization of zinc ferrite nanoparticles obtained by self-propagating low-

temperature combustion method." Bulletin of Materials Science 34.7 (2011): 1325-1330. 

 

 

 

http://www.ijcrt.org/

