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ABSTRACT 
In the era of nanotechnology, Nano-ferrite epoxy composite particles are reviewed as a filler for many 

applications. The application of various composite materials includes the use of some ferrites such as cobalt, 

nickel, copper and zinc ferrite as well as their mixed metal combination with Cd, Mn and Cr. Without any loss of 

magnetic properties of ferrites, some ferrites play significant role in the area of nanotechnology those ferrites are 

Core–shell nanostructures with silica and titanium.  Most of the ferrite are obtained mainly by wet-chemical sol-

gel or co-precipitation methods, more rarely by the sonochemical technique, mechanical high-energy ball 

milling, spark plasma sintering, microwave heating or hydrothermal route. Ferrite Nano particles can be modify 

by some coupling agent and some other process due to which it produces more bonding strength with different 

types of epoxy matrix. In this paper different types of synthesis and modification process of ferrite nano particles 

will be described which use as a filler in epoxy composites.. 
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I. INTRODUCTION 
The principle focus point of nano-

technology and nano-science are exchanging from 

the combination of individual their assembly into 

nanostructured based materials [1]. Nanoparticles 

regularly show properties that contrast from those of 

bulk samples of a similar material. Similarly, 

nanoparticle congregations can have properties that 

are not quite the same as those displayed by 

individual nanoparticles or bulk samples. One of the 

reason why the get together of nanoparticles is in 

effect so seriously explored is the aggregate 

properties that a gathering of nanoparticles can 

show, i.e., enhanced optical (photonic crystal) [5] or 

magneto-electrical [6-7] properties for use in the 

fields of spintronics, magneto-electric or magneto-

optic devices[6],[7] and [9]. The main challenge is 

choice of magnetic and dielectric materials can be 

utilized to create composite microwave absorber. 

The complex permittivity (∈_r) and permeability 

(μ_r) of the materials have key part to decide 

attenuation properties of the absorber. The way these 

properties changes with frequency is the 

fundamental purpose of enthusiasm of study. At 

present composite material is produced utilizing 

magneto-dielectric combination to accomplish 

wideband width absorption. Not just that composite 

material have high strength, low weight and  

 

adaptable to give any shape. Soft ferrites are the 

better choice to create single layer composite 

microwave absorber for their coveted magnetic  

properties [2]. The most as often as possible 

utilized ferrites for microwave absorption 

applications are Spinel. Among the enormous list of 

ferrites Co Zn, MnZn and NiZn-ferrites are 

appropriate for high frequency (3– 30 GHz) 

microwave absorption application. The adjustment 

in saturation magnetization esteem is because of 

cationic distribution in octahedral and tetrahedral 

site. 

 

II. SYNTHESIS OF CE-DOPED FE3O4 

NANO -PARTICLES BY CO 

PRECIPITATION METHOD 

The magnetite nano particles were 

synthesis by co-precipitation strategy. Initially, 

FeCl3.6H2O and FeCl2.4H2O (Fe
+3

: Fe
+2

=1:2M ratio) 

were broken down into a round base flagon, which 

contains deoxygenated water and kept at 80 C with 

incredible blending for 30 min. Then, NH4OHwas 

added quickly with mixing under nitrogen foaming. 

A short time later, the subsequent dull suspension 

was additionally blended for 30 min. At that point 

the reactor was cooled upto room temperature. The 

subsequent dull dark colored/black precipitate was 

poised on the vessel Wall by a magnet and washed a 
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few times with deoxygenated water. At long last it 

was dried in a vacuum stove at 80 oC. Presently 

magnetite powder (2.3153g) every was blended with 

different amount of cerium oxide (0.0086g, 0.0172g 

and 0.0258g) in dry state. Soon after, we added a 

few drops of (CH3)2CO in the mixture altogether. 

This mixture was heated in small scale microwave 

oven at 160 C and1850W control in duel heating 

mode for 3h. In the wake of cooling, the resultant 

mixture is dried and wet mixed once more. The 

whole procedure was rehashed two more times to get 

uniform cerium doped magnetite powder [6]. 

 

III. SYNTHESIS OF NI ZN FERRITE AND 

FE-SI-AL ALLOY POWDER BY 

CONVENTIONAL SOLID-STATE 

REACTIONS TECHNIQUE 
The selected soft magnetic composites for 

investigation of NiZn ferrite and Fe-Si-Al alloy 

powder basically comprise a Cu-substituted NiZn 

ferrite and Fe-Si-Al alloy powder. In specific, the 

ferrite powder with nominal composition  

Ni0.3Zn0.6Cu0.1Fe2O4 was set up with the ordinary 

solid state responses method, which included the wet 

blending of the antecedent oxides/carbonates for 3 

hours, prefiring at 1000°C for 2 hours in air and ball 

processing for 3 hours. The processed powders were 

then toughened at 1100°C for 4 hours before the last 

processing process for 3 hours. As to utilized Fe-Si-

Al alloy, it is a commercial dust grade with the 

arrangement Fe3Si0.7Al0.3 and it was sieved 

underneath 45µm. The two constituent fine powders 

were blended at various weight proportions (F/A: 

100/0, 90/10, 80/20) to shape the particular 

composite examples meant for curtness as "A0", 

"A10" and "A20". For the mechanical fortification 

of the composites, the powder blends were doped 

with 2wt% of a glass compound and 5wt% of 

polyvinyl liquor arrangement. The readied blends 

were compacted under 200 MPa fit as a fiddle lastly 

toughened at temperatures differing from 700°C to 

900°C for 30 minutes in air. The upper temperature 

confine serves to stay away from the broadened 

oxidation of the composite particles was set up with 

the ordinary strong state responses method, which 

included the wet blending of the antecedent 

oxides/carbonates for 3 hours, prefiring at 1000°C 

for 2 hours in air and ball processing for 3 hours. 

The processed powders were then toughened at 

1100°C for 4 hours before the last processing 

process for 3 hours. As to utilized Fe-Si-Al 

combination (An), it is a business sand dust grade 

with the arrangement Fe3Si0.7Al0.3 and it was 

sieved underneath 45 µm. The two constituent fine 

powders were blended at various weight proportions 

(F/A: 100/0, 90/10, 80/20) to shape the particular 

composite examples meant for curtness as "A0", 

"A10" and "A20". For the mechanical fortification 

of the composites, the powder blends were doped 

with 2wt% of a glass compound and 5wt% of 

polyvinyl liquor (alcohol) solution. The prepared 

mixture were compacted under 200 MPa fit as a 

fiddle lastly toughened at temperatures differing 

from 700°C to 900°C for 30 minutes in air. The 

upper temperature confine serves to stay away from 

the broadened oxidation of the composite particles. 

Among the principle goals is to distinguish 

the ideal generation procedure of the particular 

ceramicalloy composites as to their electromagnetic 

execution, in this way the materials were represented 

as to their thickness, density and their microstructure 

was recorded by scanning electron microscopy 

(JEOL JSM6300). For the electromagnetic 

representation of the speciman, ring-molded 

examples were machined to fit in a coaxial example 

holder and their intricate permeability (µ) and 

permittivity  (ϵ) were estimated in the frequency 

range 1 MHz-10 GHz, by methods for impedance 

and network analysis. The information of these 

properties has permitted the estimation of the return 

loss (dB) for a solitary metal-supported layer as an 

element of thickness in the 1-10 GHz locale [4]. 

 

IV. SYNTHESIS OF NI ZN FERRITE AND 

FE-SI-AL ALLOY POWDER BY 

CONVENTIONAL SOLID-STATE 

REACTIONS TECHNIQUE 
The composite Nanoferrite which have 

chemical formula such as C/MnFe2O4 were set up by 

strategy known as electro spinning, however this 

system work in an extremely proficient way on the 

off chance that it is utilized with polyacrylonitrile, 

manganese (II) nitrate hydroxide (Mn(No3)2.6H2O) 

with 99% Sigma- Aldrich and Iron nitrate en-

neahydrate (Fe(No3)2.9H2O) with 99% kento. The 

magnetic sourceof this procedures are set up by 

utilizing iron nitrate containing molar proportion 

Fe:Mn was blended in the extent of 2:1. At long last 

the precursor solution was gotten by blending metal 

forerunners arrangement with arrangement under 

incredible mixing for 12h.The forerunner 

arrangement was electrospun by utilizing our home-

made electro spinning system [8]. A solution was 

put in a 30ml Syringe with a positively charged 

capillary tip of a measurement of 0.5 mm. The anode 

of the high voltage control supply was clasped to 

syringe needle tip and the cathode was associated 

with a metal gatherer which was wrapped by 

aluminum foil. The electro spun nano fiber 

composite web was collected by metal collect or 

which was turning at around 300rpm. The connected 

voltage utilized as a part of this manufacture was 

11kV with a separation between needle tip and metal 

collector of 20cm and the stream rate of turning 

arrangement was0.4ml/h. The electro spun strands 

were dried at 80 °C for 4h in ambient environment 
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then these such dried filaments were calcined at 

400,600 and 800 °C, individually, in air/atmospheric 

climate with the proportion of 1:10 keeping in mind 

the end goal to get carbon MnFe2O4 nanofiber 

composites [11]. 

 

V. SYNTHESIS OF COBALT FERRITE 

NANOPARTICLES BY PECHINI 

METHOD 
Cobalt ferrite particles were synthesis by 

the Pechini technique. Stoichiometric measures of 

citric acid (C6H8O7,99% virtue), nitrate cobalt 

hexahydrate (Co(No3)2.6H2O, 99% purity) and iron 

nitrate nonahydrate , Fe(No3)3.9H2O,99% purity) 

were dissolved in ethylene glycol (C2H6O2, 99 % 

purity) under magnetic stirring. Three moles of 

ethylene glycol per mole of metal particles were 

utilized for the synthesis. The gel was dried in a 

mute heater (Marconi, show MA385) to the essential 

calcination at temperature of 350°C for 3 h with a 

heating rate of 3°C/min and static oxidizing 

environment to wipe out the natural material. This 

brought about an extended gum (elastic and dim 

shaded item). The item was then processed to frame 

fine and homogeneous cobalt ferrite powders. Along 

these lines, the powders were calcined at 800°C for 6 

h in a mute heater utilizing a warming rate of 

10°C/min. commercially accessible barium hexa-

ferrite produced by Fermag Ltda – Brazil was 

processed to reduce molecule size utilizing a high-

energy attritor process at room temperature. The 

processing procedure was led utilizing zirconia balls 

in wet medium (isopropyl liquor) for 12 h and 20 h. 

The procedure was hindered for 30 min, at each 3 h, 

to limit heating. The diverse processing times were 

utilized to permit the assessment of impact of 

molecule estimate on the magnetic properties of the 

composites [8]. 

 

VI. SYNTHESIS OF FE NANO PARTICLE 

BY AN ARC DISCHARGE METHOD 
Fe NPs were synthesized by an arc 

discharge method, and the trial points of interest had 

been given in many previous research papers. 

Throughout the synthesis of Fe NPs, bulk Fe target 

was evaporated ,which was laid on a water-cooled 

copper arrange that is filling in as the anode, while 

an upper carbon bar which filled in as the cathode 

was bolstered by a copper arm. After the chamber 

clearing gas, blend of hydrogen and argon was 

acquainted into the chamber with a specific weight. 

The separation between the two cathodes could be 

consequently balanced from outside the chamber, 

with the goal that the arc segment can be begun and 

controlled during the persistent activity. Once the 

procedure was done, the Fe NPs were dried in a 

stove at 80
o
C for 12h. 

VII. SYNTHESIS OF ZN SUBSTITUTED COBALT, 

MANGANESE AND NICKEL FERRITE NANO 

PARTICLES BY SOL-GEL  AUTO-COMBUSTION 

METHOD 

Nano - particles of Zinc substituted Cobalt 

Ferrite (Co0.5Zn0.5Fe2O4), Manganese Ferrite 

(Mn0.5Zn0.5Fe2O4) and Nickel Ferrite 

(Ni0.5Zn0.5Fe2O4) were set up by sol– gel auto-

combustion strategy [4,9]. In this strategy Cobalt 

Zinc Ferrite was set up by dissolving equimolar 

blend of Cobalt Nitrate, Ferric Nitrate and Zinc 

Nitrate and citrus extract in refined water. In the 

wake of dissolving every one of the parts in 

deionized water, smelling salts arrangement added to 

keep up PH7. The next stage was evaporation at80 

°C to shape thick gel. At that point temperature of 

the gel was expanded to 200 °C. Auto-burning 

caused arrangement of ferrite nanoparticles. The 

readied powders of various ferrites were calcined at 

400 °C. Mn Zn-ferrite and Ni Zn-ferrite were set up 

by utilizing same procedure. The precious stone 

structures of the nano-powder were determined by 

X-beam diffraction technique and morphology of the 

Particles was considered with Field Emission 

Scanning Electron Microscope [7]. 

 

VIII. SYNTHESIS OF SOFT MAGNETIC 

MN-ZN AND NI-ZN FERRITES BY 

STANDARD CERAMIC 

TECHNOLOGY 
Composite materials in view of soft 

magnetic Mn-Zn and Ni-Zn ferrites in paraffin, 

silicone sealant and polyvinyl acetic acid matrix 

were set up with the utilization of granulated ferrite 

powders of evaluations 700NM, 2000NM and 

1000NN with the accompanying compound 

syntheses: Mn0.5Zn0.2Fe0.16Fe2O4 , 

Mn0.676Zn0.227Fe0.097Fe2O4 , and Ni0.32Zn0.68Fe2O4 

,separately. The ferrite materials were acquired by 

standard ceramic technology. The blend of 

introductory oxidesFe2O3, ZnO and NiO or MnO2 

were utilized as beginning materials. In the wake of 

smashing in the turning factory, the blend was 

calcined at 900-1100 °C relying upon the creation 

keeping in mind the end goal to deliver ferrite 

powders. The ferrite powders were comminuted in 

the vibration process with the expansion of 1 wt.% 

of a doping specialist as powdered bismuth oxide. 

Bismuth oxide, as a low liquefying added substance, 

actuates sintering, accordingly shaping a dielectric 

interlayer along the grain limits [16]. The ferrite 

powders were likewise used to set up the reference 

tests for composite assessment. The prepared ferrite 

powders were put in the granulator on the rotating 

substrate and a plastering agent consisting of 5 % of 

polyvinyl liquor (alcohol) in water was showered 

over in the sum important for the agglomeration of 
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small particles. At wetting, because of the capillary 

impact the powder is densified and jumbling shaping 

granules of various size, which are isolated into 

portions utilizing the evaluating screen. The littlest 

granule estimate was underneath 45 microns and the 

biggest grains were in the vicinity of 500 and 630 

microns. The granules had a shape near round, the 

normal size of the individual particles in the granules 

is around 2-3 microns [12]. 

 

IX. CONCLUSIONS 
The all Nanoferrite with epoxy composites 

are successfully fabricated by using all techniques 

which are listed in this paper. The obtained 

information from these ferrites is useful to work 

ferrite as filler and many other applications such as 

recording information devices, energy storage 

devices and sensors.  The fabrication of Mn-Zn 

ferrite by using standard ceramic technology gives 

information about unusual enhancement of effective 

permittivity and it is explained on the basis of 

capacitive effect. Curing processes of epoxy 

composite with the application of ferrite 

nanoparticles are in a wide range. Growth of carbon 

nanotubes is the only example of allotrope formation 

Notable attention is paid to methanol decomposition 

to CO and methane or to CO and hydrogen. In 

conclusion, Zinc contained ferrite powders: 

Mn0.5Zn0.5Fe2O4   were set up by the sol– gel auto-

combustion strategy. Single-layer microwave 

safeguards were set up by utilizing Co-Zn ferrite, 

Mn-Zn ferrite, Ni-Zn ferrite and TiO2,into epoxy 

grid. Twofold layer absorber get ready by utilizing 

Ferrite and TiO2. The twofold layer film 

orchestrated such a path, to the point that film with 

highest absorption frequency is on the base. 

Reflection loss estimation of single-layer Ni-Zn-

ferrite based microwave safeguard achieves 

11.2dBat12.05GHz. While, reflection loss estimation 

of twofold layer Co-Zn-ferrite/TiO2 based 

microwave absorber comes to 24.3 dB at 12.02GHz. 

Reflection loss band width for twofold layer 

microwave absorber is more extensive than single 

layer absorber. Because of the influence of the 

particles size, magnetic properties and magnetic 

field strength are investigated by using given all 

techniques which are presented in this paper. 

Basically particles sizes in all these techniques affect 

their properties parameter such as permeability, 

permittivity and saturation magnetization and many 

more. In a presence of high frequency magnetic 

properties Nanoferrite or epoxy composite nano 

ferrites are prepared in order to investigate magnetic 

components.  Moreover, the ferrite/composite 

interaction has for the most part upgraded the 

dielectric properties of the composites. The watched 

non linearity in the depicted impacts ought to be 

additionally explored as far as the morphological 

and basic qualities of the composites. However, the 

incited varieties of the constitutive parameters (ϵ* 

and µ*) were found to advance the plane wave 

lessening at microwave frequencies over 6 GHz. The 

magnetic properties of the materials acquired are 

completely controlled by their phase arrangement 

and can be tuned by changing arrangement 

conditions. This paper is totally about hoe the 

Nanoferrite epoxy composites are prepared and 

formed. The application of ferrites is useful by using 

these methods for many Nano-technology and 

nanomaterial areas. 
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