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 The fabricated 
nanocomposite is set up 
for different 
characterization 
techniques like XRD, FT-
IR, FESEM, Impedance 
and Dielectric 
measurements etc. 

3.1. Structural Analysis- 

3.4. Dielectric Analysis- 

Fig.1 (a) XRD and (b) FT-IR spectra of  

LCMO-CFO nanocomposite.  

Along with all LCMO peaks, the 
intense peaks of CFO (311) and 
(440) are prominently visible in the 
XRD spectra confirmed by JCPDS 
card No. 70-2664 (for LCMO) and 
22-1086 (for CFO). 

The stretching and bending modes 
of vibrations of MnO6 octahedra is 
overlapped with stretching and 
bending modes of vibrations of 
spinel CFO respectively. 

3.2. Morphological  Analysis- 

3.3. Impedance  Analysis- 
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Fig.2 FESEM image of the nanocomposite at 

different Magnifications (a) 1µm and (b) 500nm. 

 Spherical grains of CFO 
are distributed 
homogenously within 
polygonal grains of 
LCMO. 

 The average particle 
size obtained from the 
FESEM micrographs is 
approximately around 
60 nm. 
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Fig.3 Variation of (a) Zʹ (b) Zʹʹ with frequency , and (c) Cole-Cole plot of impedance  at different  

selected temperatures. 

Fig.4 Variation of (a) εʹ (b) εʹʹ with frequency at different  

selected temperatures. 

 Manganite-ferrite nanocomposites are a fascinating candidate for 
their unusual dielectric and magnetic properties. Presence of 
electric and magnetic coupling between two awesome phases is a 
gateway for the new composite material of more applications. 

 Perovskite La0.7Ca0.3MnO3(LCMO) is a winsome manganite  possess 
high value of dielectric constant at and above the room 
temperature. Dielectric loss is also high in this manganite due to its 
semiconducting nature. 

 On the other hand, CoFe2O4(CFO) seeks attention towards it for its 
multifunctional behavior such as unique dielectric  and magnetic 
properties. 

 In this regard, the unusual combination of  LCMO-CFO  may 
enhance the dielectric property of LCMO in a spectacular manner. 

4.Conclusions 
(a) (b) 

The dielectric loss (ε׳׳) follows the same trend as ε׳ indicating the grain 
boundary dominance at lower frequencies. This is attributed to the 
contribution of the charge carriers and is akin to Koop’s 
phenomenological theory. 

The value of dielectric constant (ε׳) increases with increase in 
temperature and decreases with increase in frequency. At the higher 
frequency it tends to attain a constant value. This is attributed to the 
dipole relaxation, which is explained on basis of Maxwell-Wagner model.  

 With the rise in 
temperature the 
resistance of the grain 
(Rg) decreases 
whereas the grain 
boundary and 
interface resistance 
(Rgb, Rin) increases, so 
the center of the 
semicircular arcs 
shifts towards lower 
frequency region 
indicating non-Debye 
type relaxation in the 
sample. 
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 LCMO-CFO nanocomposite was successfully fabricated using the glycine-
nitrate auto-combustion method.  

 FESEM micrographs show the formation of LCMO-CFO nanocomposite 
with particle size approximately ~60 nm.  

 The dielectric studies exhibited  high dielectric constant and 
comparatively low loss which favors the nanocomposite to be used in 
the above-mentioned applications. 
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