
Study of Dielectric and Magnetodielectric Properties of 

Y-Type Ba2Mg1.5Ni0.5Fe12O22 Hexaferrite 

Structural Characterization 

Dielectric and Impedance Characterization 

 Hexaferrite materials continue to be interesting due to its potential electrical, dielectric 

and Magneto-electric coupling (MEC) properties at room temperature. [1] 

 Recently, Y-type hexaferrite has attracted attention for their possibility of tailoring 

electrical, magnetic and ME properties by varying doping and sintering condition. [2] 

 It is reported that, the magnetic ordering in Y-type BaSrCoZnFe12O22 can be modulated 

by Al doping at Fe site, which tunes magnetic anisotropy by decreasing polyhedral 

distortion. [3] 

  Several reports on hexaferrite mainly focused on magnetic properties but very few 

materials have both high resistivity and ME properties.  

 Controlled synthesis or suitable doping are one of the prominent process of getting 

enhanced properties in hexaferrite sample. 
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Abstract 

We have investigated dielectric, impedance and magnetodielectric (MD) properties 

of polycrystalline Y-type hexaferrite Ba2Mg1.5Ni0.5Fe12O22 (BMNF). Rietveld 

refinement of the X-ray diffraction pattern and hexagonal plate-like Field Emission 

Scanning Electron Microscope (FESEM) micrograph confirms the phase purity with 

rhombohedral crystal structure (R-3m space group). Both temperatures dependent 

dielectric permittivity (ε׳) and dielectric loss (tan δ) show an anomaly around 150°C 

and 290°C.  The comparable value of activation energy extracted from impedance 

spectroscopy above 290°C between 𝝈𝒈  and 𝝈𝒈𝒃 indicates that relaxation and 

conduction mechanism may be attributing to the same entities. Room temperature 

magnetodielectric (MD) measurement at 1MHz indicates the step like increase at ~8 

kOe in dielectric constant (ε) with applied field but a reverse trend is observed for 

magneto-loss (ML) with step like feature preserving it nature.  

Introduction 

Magnetodielectric Characterization 

Conclusions 

Experimental Results 

 XRD refinement confirms that all the sample are properly crystallize with space group R-3m. 

Table 1. The Superexchange Bond Angle and Bond Length of BMNF 
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Bond Angle Bond Angle (degree) Atoms Bond length       (Å) 

 Mg2-O5-Fe1 132.60° (14) Fe1-O1 2.13066 (2) 

Mg3-O3-Mg1 125.50° (10) Fe2-O4 3.16472 (3) 

Mg1-O3-Fe3 154.60° (18) Fe2-O5 2.02691 (2) 

Fe2-O1-Mg1 144.70° (10) Fe3-O4 2.73398 (8) 
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Figure show the variation of dielectric permittivity 

and dielectric loss at room temperature with an 

applied field of ±13 kOe. 

 

𝑴𝑫% =
𝜺 𝑯 − 𝜺(𝟎)

𝜺(𝟎)
× 𝟏𝟎𝟎 

 Linear step like increase in MD%  with H in 

BMNF sample. 

 Distorted butterfly loop like MD effect with 

applied field  

 The step at ~8 kOe may be due to evolution of 

different spin ordering in the sample with 

applied field.  

 Interestingly, it is also noticed that dielectric 

loss decrease with applied field followed by 

step at ~8kOe.  

 A detailed investigation needs to be done to 

understand the microscopic origin of MD 

effect at room temperature in the studied 

compound. 

 Nyquist plots can be best fitted with the 

equivalent circuit by considering bricks-layer 

model. The  equation of this equivalent circuit can 

be represented by: 

 

Where, 
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In which  
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(Rg, Cg) and (Rgb, Cgb) are the resistance and 

capacitance of grain and grain boundary respectively 

 The fitted value of n of constant phase element (CPE) is in range 0.65-

0.31 and  the value decrease with increase in temperature 


