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Abstract— Ferrite Cobalt (CoFe2O4) is a distinguished 

magnetic material with average enforcement and average 

magnitude of magnetization. It has a distinct chemical stability 

and mechanized hardness. It is an expectant advocate for the 

procedure of sensory devices and actuators, as a definitive 

sealing, magnetic drug target, and electrical devices and has an 

extensive range of research in material technology/science for 

technological uses/applications. The naoparticles of cobalt ferrite 

on an entangled effectively processed at ambient temperature 

through a simple co-precipitation process. The crystal structure 

& morphology of symbol was determined by XRD and SEM. The 

XRD spectrum confirms that the composite nanoparticles are 

formed by the perfect spinel structure. The average rate of 

crystals was determined by means of Modified Scherer (54nm) 

and Williamson-Hall (49nm) methods. A SEM view showed the 

nanoparticles CoFe2O4 being grouped in nearby structures. The 

bond and visual features were described by FTIR and UV-Vis 

Spectrum. Compared with other absorbing bands informed in 

literature, this material shows a very large intake band between 

350 and 600 cm-1 in the FTIR test. More than one pitch in UV-

Vis spectrum is seen with a direct straight band gap identified of 

4.1 eV and 4.9 eV. This is again in contrast to other reports in 

literature. These irregular outcomes express that although a very 

good spinel structure is in place, coordination of the symbols in 

the cells of the unit is different here. An electronic DC training 

for the temperatures cobalt ferrite was tested for temperature, 

which again showed some interesting results from those reported 

in literature. This combination of irregular buildings in 

considerable degree of the ferrite needs to demonstrate a deeper 

analysis of the overall structure and characteristics of cobalt 

ferrite in comparison to these methods. 
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I. INTRODUCTION 

Magnetic ferrites with a spinel structure have attracted the 

attention of the global marketplace and many of their 

researchers have produced their remarkable and amazing 

electromagnetic features. They are easily prepared and the 

strength of different conditions used in technological 

industry. The changes that occur in the physical, chemical, 

electrical and magnetic properties through changing 

dimensions of pieces have inspired researchers around the 

world to make these materials with new buildings. The 

magnetic, electronic and magneto-practical features at the 

cobalt-rich cobalt and top-rise feather have begun to be the 

most used ferrite system in magnetic recording and 

magnetic resin making devices. Spinel ferrite, cobalt ferrite 

(CoFe2O4) spinel interfaces with an insensitive spinel 

structure include the most suitable magnetic materials for 

the high-crystalline –anisotropy, encryption of average size, 
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high temperature, decent electrical properties, respectable 

mechanical features and chemical stability [1]–[5].  

The properties and all these features of cobalt ferrite are 

suitable components for sensory devices and actuators, shaft 

seals, space warrants, electrical appliances, data storage, 

magnetic drug concentrations, biosensor, and magnesium 

freezing, materials research, optics, art and making 

something amazing, good core source for power movements 

in electricity and electronic industry, registration ends, the 

antenna rods, loading coils and telecommunications 

applications [6]–[11].  

Interpretation of dimensions of ferrites to nanometer scale 

can be achieved through an inclusive range of methods, 

physical and chemical. The physical methods where powder 

of mass precursor materials (high priority) are converted to 

Nano-crystalline particles with mechanical, metallic or laser 

processes, this process is termed as a “top-down systems”. 

Conversely, chemical systems are based on solutions of 

“bottom-up” systems where nanoparticles are combined by 

chemical reactions between sub-nanometer subspecies, such 

as atoms/molecules [7], [13].  

While the simple and applied physical methods of 

processing, allow for a comprehensive series of ferrite 

Nano-powder to be measured in large proportions and at 

relatively low cost, the reliability is often questioned 

because of contamination of the products (especially in the 

mechanical milling processes) and limited control of the 

morphology of Nano/micro sized materials that come out. 

The wet chemical artificial trails have been more profitable 

for preparation/manufacturing of transition metal ferrites 

than physical means since they give more control over the 

size, extent of distribution, shape and level of the collections 

of nanocrystals, created. Chemical sharing is the most 

common method of production for its high yield and 

simplicity in the preparation/manufacturing of ultrafine 

magnetic nanocrystals [9], [10], [12]. 

Ferrites are mixed/blend oxides with the general AB2O4 

formula, wherever A is a splitting of natural metal & B is 

the trivalent ferric ion. They have a backbone structure 

(spinal type) similar to that of a mineral spinel, MgAl2O4. In 

a typical spinel lattice, the voluminous oxide ions (r0
2-=124 

pm) take the closed arrangement with cubes, thus creating 

two different types, i.e. tetrahedral (A) and octahedral (B). 
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II. EXPERIMENTAL METHOD  

Materials  

All the materials used were of reagent rating & were 

further used without purification.  Double-natured water was 

used as manure. “Ferric nitrate (Fe (NO3)3.9H2O, >98% 

pure), cobalt nitrate (Co (NO3)2.6H2O, >99% pure) and 

ammonia solution (25% w/v) of HPLC grade were used. 

Oleic acid of HPLC grade was employed as a surfactant”.  

Procedure  

The same amount of 2M ferric nitrate soln & 1M nitrate 

cobalt solution was prepared in double, de-ionized and 

motion water after mixing, has stirred attractive for 15 

minutes. To avoid the result of barrels, the metal salt 

solution was prepared in highly ionized distilled water. 4M 

ammonia resolution was manufactured/prepared & slowly 

slipped down above for salt. The solution of the solution pH 

was checked regularly as the ammonia solution was 

additionally present. The above materials were regularly 

worn using magnetic mesh to the extent of pH of 9-10. A 

fixed size of oleic acid was mixed to solution as surfactant 

material and coat material. Water was then heated to 

temperature of 80ºC and immersed for an hour.  

Then the products were cooled to hotness of a room. To 

remove pieces of chemicals from ammonia, nitrogen or salt, 

the precipitate was then washed twice with distilled water 

and then remove the insurance from solution washed with 

ethanol. To separate the different juice, the rhyme was then 

issued for twenty minutes at 5000 rpm. The extra rain was 

removed, and the remaining material was scrapped again, 

until a little black cream was left. Then the precipitate was 

dried at night at 70 ºC. The sample was then buried to a fine/ 

powder and released at 1000 ºC for four hours. 

III. CHARACTERISATION RESULTS  

XRD Analysis  

The X-Ray Extension (XRD) of the sample was made 

using X-Ray Diffractometer (RIGAKU LAB SMART) with 

monochromatic Cu-Kα, wavelength 1.5418 Å at 40 KV & 

30 mA. For the standard piece, the composite cobalt ferrite 

powder has no additional degree. Figure 1 shows the XRD 

pattern of CoFe2O4. These patterns confirm the creation of 

a cubic grid (fd-3m interplanetary group) which corresponds 

well with JCPDS No. 22-1086 [14].  

 
Figure 1.  XRD of CoFe2O4 

The Scherer Modified parts Figure 2 and Williamson-

Hall Figure 3 were also drawn and the mean proportions of 

average crystals as measured at 54 nm and 49 nm, with the 

latter having a lattice strain of 0.001110. 

 
Figure 2.  Modified Scherrer plot of CoFe2O4 

 

 
Figure 3.  Williamson-Hall plot of CoFe2O4 

SEM Analysis 

 

A sample (microstructural) prepared by JSM-

6010PLUS_LA with fast-speed voltage was assessed from 

0.5-20 kV. The SEM default image of the CoFe2O4 sample 

is released at 1000 ° C for 4 hours appear in Figure 4. It can 

be seen that there is no sign of pollution in the samples. The 

small pieces are virtually spiral in shape and may have the 

added benefit of reinforcing the magical properties of the 

pieces. 

 
Figure 4.  SEM figure of CoFe2O4 nanoparticles 

annealed at 10000 C 
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FTIR Analysis  

Perkin Elmer Frontier FTIR Spectrometer with a KBr 

device and the KBr device have been used for FTIR 

analysis. A spectrum was found with the wave count going 

between 400 cm-1 to 4500 cm-1. The standard FT-IR scale 

for the sample pulled back at 1000 ° C is exposed in Figure 

5. The spectacle indicates that in the range 300 to 800 cm- 1, 

the band contains impenetrable bonds that are a standard 

feature of the ferrite spinel.  

The highest frequency incidence band (ν1) lies in the 

range of between 500 and 600 cm-1 and is set for the incised 

metal-fettered metal plate, which includes a link between the 

oxide ion and the metal ion of a tetrahedral site (O-MTet), 

and the most usual inlet (ν2) lies between 400 and 490 cm-1 

and is positioned for the vibrating metal octahedral complex. 

Including the oxide link with metal ion of an octahedral site 

(O-MOct). The frequency ν band is often caused by 

stretching within distribution between molecules / ion 

bands, and the minor frequency band is result of shaking. 

These collective scenarios are in good condition with the 

usual luxury synthetic bands of cobalt ferrite nanocrystals 

[15].  

 
Figure 5. FTIR spectra of CoFe2O4 sample annealed 

at 1000 ºC for 4 hours 

UV-Vis Analysis  

The UV-jet spectrum was removed by Perkin Elmer's 

spectrophotometer. UV-Visible sensation of nanoparticles 

CoFe2O4 is presented in Figure 6. From Fig it is found that 

there is tail in a complex spectrum of CoFe2O4 nanoparticles 

in the visible area. However, in the UV field that a tail was 

not seen like that. In addition, the absorbing spectroscopy 

has an important role in determining a band gap that can be 

measured from Tauc's relationship,  

                   ……………………………. (1) 

where, Eg is energy gap, constant A, is different for 

diverse transitions, (hν) is energy of incident photon and n is 

a constant value, which is equal to 2 for incidental band gap 

semiconducting materials [16]. 

Figure 7 shows the plot of (αhν)2 against (hν). It has been 

seen from Figure 7. The aggregate value of the band for the 

CoFe2O4 nanartarticles is real to 4.1 eV. 

 
Figure 6. UV-Vis spectrum of CoFe2O4 nanoparticles 

 

 
Figure 7. Tauc plot for straight band gap of CoFe2O4 

nanoparticles 

 

 
Figure 8.  Comparison of reported band gap values 
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IV. D.C. ELECTRICAL CONDUCTIVITY OF 

COFE2O4 

The sample response was analyzed to D.C. the voltage to 

better identify and understand the harvesting equipment in 

this material. In this test measure the resilience of the ferrite 

cobalt sample as a temperature obligation, from about 50 ºC 

up to 500 ºC, using a cryostat with a heating level. The 

system measures D.C. against different temperatures. The 

sample is usually bore with mass material designed by a 

comma and the regular place. Silver / gold covers are made 

on both margins of the discs to make connections. Different-

level DC voltage is activated and the output flow is read at 

the same time at different temperatures.  

Figure 9 indicates that DC speed is increasing by means 

of an upsurge in temperature and concludes the equation of 

syntax for semiconducting products, i.e.  

            
   

  
 ……………………      … (2) 

Where, σo is pre-exponential aspect, which depends on 

composition, mobility of diffusing ions, etc. and Edc is the 

D.C. activation energy. The initiation energy for 

transmission mechanism / procedure was premeditated from 

the slope of straight line ration Figure 10. The value of the 

active energy is obtained to Edc = 0.305eV and the carrying 

value changes from 10-9 S / cm to 10-6 S / cm with an 

increase in temperature [17], [18]. 

 
Figure 9. DC conductivity variation with temperature 

of CoFe2O4 nanoparticles (linear fit) 

 

 
Figure 10. Variation plot of Resistance vs. 

Temperature 

 
Figure 11.  Variation plot of Log ρ vs. Temperature 

 

Ferrites Cobalt is known as semiconducting material, and 

this is confirmed by the rise in temperature movement for 

the test tested Figure 9. The charge carrier in Cobalt boats 

may be Co2 +, Co3 +, Fe2 +, Fe3 + and may all be present in 

octahedral sites. The electrical movement in ferrites can be 

defined on the source of the exchange of electricity among 

ions of identical element that is presently contained in more 

than one distributed valence state across a corresponding 

crystallographic lattice sites [19]–[22]. It is recognized that 

variation in slope is accredited to Curie temperature or to 

change in the distribution device. At Curie's temperature, its 

sampling transformation from a ferrimagnetic state is 

conditioned to an impaired paramagnetic state with a 

substantial increase in behavior. The time of 520K time may 

be an outcome of movement from ferromagnetic to 

paramagnetic nature [23]. 

V. CONCLUSION  

Nanoparticles ferrite cobalt were successfully synthesized 

refined through a chemical sharing system at environmental 

temperature. The XRD demonstrates that the maximum 

density was 2ϴ = 35.480, which is the same as the reflective 

plane (3-1-1). The average sizes of particle measured by the 

Scherer and Williamson-Hall methods are 54 nm and 49m 

respectively. The results of SEM show that items have gone 

up in nearby structures and possibly will have been 

composed as a result of the magical nature of the pieces. 

FTIR investigations for cobalt ferrite nanoparticles show a 

very broad bandwidth between 350 and 600 cm-1. ν1 

(“vibration of the tetrahedral metal complex”) lies between 

500 and 600 cm- 1, and ν2 (“vibration of the octahedral metal 

complex”) lies between 400 and 490 cm- 1. Further than one 

peak is visible. The UV-Vis spectrum with a direct vertical 

gap and 4.1 and 4.9 eV. These irregular results show a very 

high standard of structure; coordination of dressings, grain 

size and synchronization method can affect the band's gap. 

Finally, the electrical study showed DC resistivity decreased 

in value by increasing temperatures, and therefore affects 

automatic nature. It is also seen that the synoptic 

nanoparticles in undergo a phase transition around 520 K, 

according to the zig-zag/curie temperature. 
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