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Abstract

Nickel nano ferrite was effectively synthesized utilizing the 

1 1 in. Scanning 

emphasize the extraordinary nanoscale and optical properties 

processes and in semiconductor applications. 
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of materials with unusual properties resulting from their nanoscale size 
when we investigate nano ferrites [1]. Ferrites are compounds composed 
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as a ferrite material that contains nickel and iron oxide. The cubic spinel 

which superheated pressurized water is employed.

The hydrothermal synthesis method stands out as the most effective 
technique because it generates nanoparticles through water treatment under 
high temperature and high-pressure conditions. This results in several 

nanoferrites with the desired set of customized parameters. The expected 

enhance the performance of nickel nanoferrites in different applications as 

Table 1: 

Sl.
No.

Reference

1 Mohan et al. The research team achieved uniform carbon nanosphere 
synthesis through controlled reactions under basic conditions.

Mulla et al. The authors showed that low-temperature- processed copper 

thermoelectric performance.

Sivakumar et The authors prepared nickel ferrite nanoparticles with controlled 
crystallinity and particle size for magnetic applications.

Naji et al. The present investigation presents hydrothermal synthesis 
as a cost-effective technique for the fabrication of ferrite 
nanostructures compared to the sputtered-based process.

Sridhar et al. 
been accomplished by the hydrothermal route as compared to 
the citrate gel synthesis technique
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Nejati et al. The authors used a hydrothermal approach to produce nickel 
ferrite nanoparticles with high magnetisation and uniform 
structure.

route under hydrothermal conditions demonstrated higher 
crystallinity and improved photocatalytic activity.

Mulud et al. A process was reported for the preparation of copper ferrite 
nanoparticles with a narrow size distribution and structural 
stability.

Mazurenko et The researchers used the hydrothermal synthesis method 
 

photocatalytic activity for dye degradation.
 The authors have synthesised the copper nano ferrite 

 as in optical and 
 photocatalytic activity and 

biocompatibility.

3. Procedures and materials

3.1. Materials
The chemicals used in this particular experiment are liquor ammonia 

(Fe(NO
(Ni(NO

3.2. Method
Fe(NO O and Ni(NO O are dissolved to start the synthesis of 

two hours using a magnetic stirrer. After being transferred to a tightly sealed 
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Figure 1: Semantic diagram of the synthesis of nickel nanoferrite using the 

3.3. Characterization methods used
The diffractograms of the nickel nanoferrite particles were recorded using 

absorption spectra in the present study.

4. Analysis of results and discussion

4.1. X-ray diffractometer analysis

Figure 2: O
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 shown 
 peaks is 

observed and shows the spinel phase with a cubic crystalline structure. 
 such as 

 for 
 

 

4.2 An analysis of Fourier Transform Infrared Spectroscopy (FTIR):

Figure 3: O
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attributed to the 
cm-1 

-1 
-1 -1 attributed 

 correspond to the presence of metal oxide 
compounds. This is followed by Ni– O or Fe–O vibrations at tetrahedral 

-1 
The below table shows all the disussed data.

Table 2. 

no  number 
in cm-1 Description

1 absorbed water or surface 

carboxylic acids
vibrations of amides

Bending
bending mode of water molecules

vibrations associated with alkyl and 
aryl halides

tetrahedral site
by Ni–O or Fe–O vibrations at 
tetrahedral sites

octahedral site
by Ni–O or Fe–O vibrations at 
octahedral sites.

4.3. Scanning Electron Microscopy (SEM) Analysis

An image captured by a Scanning Electron Microscope depicts the NiFe O
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NiFe O

4.4. The UV - Visible analysis is as follows:

Figure 7: NiFe O  compound with a 
direct band gap

Figure 6: absorption spectra in the 

NiFe O  compound

The measurement of the direct band gap is a crucial aspect of research in 

transitions and conductive characteristics that are crucial for various uses. 
The direct band gap of the synthesized nickel nano ferrite was found to 

was computed using the standard equation developed from Tauc’s plot 
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5. Conclusion
The hydrothermal process was used to effectively manufacture nickel 

¹. An 

applications.
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