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Abstract : Nickel ferrite was prepared via wet chemical co-precipitation route. Carbon Nano Fibers (CNFs) were used to
prepare NiFe₂O₄/CNFs nanohybrids. Polar solvent (ortho-xylene) was used for the dispersion of CNFs in ferrite matrix. X-ray
diffraction patterns confirmed the formation of NiFe₂O₄/CNFs nanohybrids without any impurity peak. FTIR patterns showed
two consistent  characteristic  absorption  bands  for  tetrahedral  and  octahedral  sites,  confirming  the  formation  of  spinel
structure of NiFe₂O₄. Scanning Electron Microscopy (SEM) images confirmed the coating of nickel ferrite nanoparticles on
CNFs, which confirms the efficiency of deployed method. The dielectric properties were measured as a function of frequency at
room temperature. Pure NiFe₂O₄ showed dielectric constant of 1.79 ×10³ at 100 Hz, which increased massively to 2.92 ×10⁶ at
100 Hz with the addition of 20% by weight of CNFs, proving it to be potential candidate for applications in supercapacitors.
The impedance analysis showed a considerable decrease of resistance, reactance and cole-cole plot which confirms the decline
of impedance on addition of CNFs. The pure NiFe₂O₄ has highest impedance values of 5.89 ×10⁷ Ohm at 100 Hz while the
NiFe₂O₄/CNFs nanohybrid with CNFs (20% by weight) has the lowest impedance values of 4.25×10³ Ohm at 100 Hz, which
proves this nanohybrid is useful for high-frequency applications.
Keywords : AC impedance, co-precipitation, nanohybrid, Fourier transform infrared spectroscopy, x-ray diffraction
Conference Title : ICMSE 2019 : International Conference on Materials Science and Engineering
Conference Location : Tokyo, Japan
Conference Dates : April 22-23, 2019

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:13, No:04, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:1

3,
 N

o:
04

, 2
01

9 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

05
14

0.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(04) 2019 1

https://publications.waset.org/abstracts/105140.pdf

