
 

© UNIVERSAL RESEARCH REPORTS  | REFEREED  |  PEER REVIEWED 

ISSN : 2348 - 5612   |   Volume :  05 , Issue : 04  |  January – March  2018 

 

 

 

 

82 

Comparitive study of electrical advantages and  

disadvantages of polymer based ferrites  
 

Samiksha Dabas  

Department of Physics, NSIT, New Delhi, samikshadabas@gmail.com 

 
 

Abstract— Composites with Nano size ferromagnetic particles 

can be useful in microwave absorbers, since nanoparticles exhibit 

distinct magnetic properties compared to bulk materials. This 

paper examines theoretically the properties of composites with 

nanoparticles, the key material parameters, and the 

characteristics of a single-layer absorber made from a 

nanoparticle composite. In such an absorber, high magnetic 

losses over a wide frequency range induce a series of strong and 

wide absorption peaks at increasing frequencies. By using 

metallic (iron and cobalt) nanoparticles, absorbers with relatively 

low volume fraction of metallic inclusions can be made. The 

paper compares the characteristics of nanocomposite absorbers 

to those of common dielectric or ferromagnetic absorbers and 

identifies the potential advantages of nanocomposite absorbers. 
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I. INTRODUCTION 

 

In the past several decades, more and more attention were 

focused on electromagnetic wave absorbing cement based 

composites with broad application in the fields of military 

stealth technology of large fixed targets and electromagnetic 

inference (EMI) shielding for the health of human beings and 

normal work of the electronic devices. Recently, there have 

been an increased number of applications of electromagnetic 

(EM) waves in the Ku-band (12.4– 18 GHz) for radar, military 

aircraft and satellite communication and, consequently, much 

attention has been devoted to EM wave absorbing materials in 

the whole Ku-band. Among the candidates for EM wave 

absorbers, magnetic Nano capsules (i.e., magnetic 

nanoparticles coated with a nonmagnetic insulator) have 

attracted particular interest, due to their potential applications 

as microwave absorbing and shielding materials as well as EM 

devices Composites material can integrate their properties in 

one single material. Materials made of conducting polymers 

and ferrite materials can 

provide enhanced properties 

for various applications. 

Conducting polymer–ferrite 

composites with an 

organized structure provide 

us a new functional hybrid 

between organic and 

inorganic materials. Thus, 

many researchers are 

focusing their interest on producing materials suitable for 

large EM wave absorption. The absorption of EM waves 

occurs in magnetic materials due to their magnetic losses.  

(Lax, 1962) 

Electronically conducting polymers are the novel class of 

synthetic metals with widespread application in number of 

technological devices. Among the conducting polymers, 

polyaniline (PANI) has been extensively studied due to its 

easy synthesis, low cost, excellent environmental stability and 

high electrical conductivity. PANI has attracted much 

attention because of its potential application in molecular 

electronics, electromagnetic interference (EMI) shielding, 

chemical sensors, antistatic coatings, rechargeable batteries, 

corrosion inhibitors, absorbing materials etc. Nano crystalline 

ferrites which possess a general formula MFe2O4 

(M¼divalent metal ion, e.g. Ni, Co, Cu, Mn, Mg, Zn, Cd etc.) 

are one of the most attractive class of materials for 

technological applications.6–11 Among magnetic materials, 

the spinel ferrites exhibit remarkable magnetic properties 

particularly in radiofrequency region, physical flexibility, high 

electrical resistivity, mechanical hardness and chemical 

stability. 12 Nickel ferrite (NiFe2O4) has been intensively 

investigated as one of the magnetic nanomaterial. (Sivakumar 

P, 2011) 

Ferrites remain one of the best magnetic materials ever 

discovered and cannot be easily replaced by any other 

magnetic material because they are inexpensive, stable and 

have a wide range of technological applications . Ferrites in 

the ceramic form and in the composite form, namely rubber 
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