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The search of materials with high dielectric constant has been a field of interest due to the 
important applications of this property in many electronic devices, like high-performance 
capacitors [1]. In this materials group, oxides with the perovskite structure are well known for 
their ability to produce high dielectric constants. 

In this context, in a previous work, our investigation group have studied the dielectric 
properties of a polycrystalline sample of the manganese perovskite La0.67Ca0.33MnO3 with 
particle size ∼ 10 μm [2]. We have found that, at room temperature, it shows, high values of 
dielectric constant (ε′r> 104) in a wide frecuency range (102<ν<105 Hz). Nevertheless, despite 
this attracting high ε′r, it also shows high dielectric losses, associated to a relatively high 
conductivity of the sample, a serious drawback for potential technological applications.  

In this work, and with the aim to reduce the dielectric losses, we have reduced the particle 
size of the polycrystalline material to the nanometric scale, and have prepared core-shell 
composites growing nanolayers of an insulating material (SiO2) over the obtained 
La0.67Ca0.33MnO3 nanoparticles. 

For this purpose, nanometric particles of La0.67Ca0.33MnO3, with φ∼ 100 nm, were 
synthesized by the sol-gel method described in [3] with a final heat treatment at 700 ºC/3 hours. 
La Ca MnO @SiO0.67 0.33 3 2 core-shell nanocomposites with different thickness of SiO2 shell 
(Figure 1) were prepared using the Stöber method [4]. The obtained samples were 
morphologically and structurally characterized by means of X-ray powder diffraction and 
transmission electron microscopy. Its complex dielectric permittivity, εr= εr

′-iεr
′′, was measured 

as a function of frequency (20 ≤ ν (Hz) ≤ 106) and temperature (200 ≤ T (K) ≤ 300).  
The room temperature frequency dependent dielectric behavior of the so obtained materials is 

compared in Figure 2. As it can be seen, the dielectric constant of the La0.67Ca0.33MnO3 
nanoparticles is higher than in the case of the nanocomposites (Figure 2a). Nevertheless and 
most interestingly, in the coated samples the loss tangent has decreased by a factor of ∼ 10, as 
compared to the uncoated sample (Figure 2b). From the practical point of view, the best 
dielectric behaviour is found in the La Ca MnO @SiO0.67 0.33 3 2 (φSiO2∼ 3 nm) nanocomposite: it 
still shows a rather high dielectric constant (ε′r> 102), while its dielectric losses have decreased 
(tanδ< 10 for ν> 104 Hz). 
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Figure 1. TEM micrograph of La Ca MnO @SiO0.67 0.33 3 2 core-shell composite. The thickness of 
the SiO2 nanocoating is ~ 3 nm. 
 

 
Figure 2. Frequency (ν) dependence of a) the dielectric constant (ε′r) and b) the loss tangent 
(tanδ) for the La Ca MnO0.67 0.33 3 nanoparticles and the La Ca MnO @SiO0.67 0.33 3 2 nanocomposites 
measured at T= 280 K. 
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