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ABSTRACT 

This paper describes the synthesis of  CaMnO3 ceramic   nanopowders  by sol-gel procedure. Metal acetate precursors 
were used, as starting materials. Single phase perovskite structure of CaMnO3 was formed, at calcination temperature  
800°C for two hours. The samples were characterized using XRD, UV, TEM and SEM methods. The electrical 
resistivity and energy band gap were also measured. 

 
 

 
 INTRODUCTION 
 
CaMnO3 is a perovskite type oxide such and is a parent 
compound for many multicomponent manganites. 
Because of its high electrical conductivity, 
electrocatalytic activity and stability at high 
temperatures, it can be utilized as electrode materials at 
elevated temperatures in oxidizing atmospheres. 
Also this compound has attracted attention as a possible 
n-type oxide thermoelectric material to be used in 
generators[1]. Generally ,they are interesting as 
electrode withdraw materials for high temperature 
SOFC(solid oxide fuel cell) [2]. Its crystallographic data 
are of  importance in studies of materials having 
CaMnO3 as a component. Its orthorhombic structure can 
be treated as weakly distorted cubic one. Connected to 
this, the preparation of nanosized powders , that ensure 
a sintering at low temperature, is of great interest.      
For calcium manganite the proposed conduction 
mechanism is a thermally activated hopping of small 
polarons between localized sites,Mn+4 and Mn+3. For 
CaMnO3, which is a poor n-type semiconductor ,the 
conductivity values differ significantly in the 
literature,ranging from 10-2 to 6.3 cm-1 at room 
temperature ,depending on the powder origin, sintering 
procedure and grain size[3],[4]. Fig. 1 shows the 
structure of CaMnO3 looking  down  the 110 axis to illustrate  
the out-of phase  tilting  of  the MnO6  octahedra . The   Mn+4 
cations  are at  the  center  of  the  octahedral  and the Ca+2 
cations occupy the 12-coordinate sites. 

 

 
 

Fig.1. View of the orthorhombic perovskite structure of 
CaMnO3.  
 
EXPERIMENTAL 
 
Nano sized sample of CaMnO3 was prepared by sol-gel 
method from a stoichiometric mixture of Ca (CH 
3COO)2.xH 2O and Mn(CH 3COO)2.4H 2O . All the 
synthesized powders were calcinated at 800 0C for 2h,  
burning up residual organics to complete  
transformation into perovskite structure . 800 0C is the 
lowest temperature at which perovskite structure was 
established. X-ray powder diffraction (XRD) analysis 
was carried out using CuKα radiation.  Scanning (SEM) 
and transmission electron microscopy (TEM) 



 

 
 

techniques were used to observe the particles 
morphology as well as nano structures of sintered 
samples.  
 
 
Results and Discussion 
Fig. 3 shows the resistivity-temperature characteristics 
of CaMnO3nanopowders.This diagram confirms that 
CaMnO3 has semiconducting behavior in which the 
resistivity decreases with increasing temperature.  
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Fig.3. variation of resistivity in CaMnO3 nanopowders, 
as function of temperature.  
 
 
In this study the UV spectroscopy was used to calculate 
the absorption coefficient (α) as a function of photon 
energy (Һω) . The square of  absorption  coefficient, α2 ,  
As a function of photon energy (Һω) is shown in 
Fig.5.The value of the band gap was found tobe about  
3.80eV.   
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

 
         
Fig.2. X-ray powder diffraction pattern of the CaMnO3   
nanopowders synthesized via sol-gel  technique. 
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Fig.4.square of absorption coefficient, as a function of 
photon energy for CaMnO3 nanopowders calcinated at 
8000 C. 
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