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Fig.2. Crystal structure of Ca1-xGdxMnO3  
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Fig. 1. XRD patterns of sintered Ca1-xGdxMnO3  

(x=0.05; 0.1;0.15;0.2) powders: (a) Ca0.95Gd0.05MnO3;  

(b) Ca0.9Gd0.1MnO3; (c) Ca0.85Gd0.15 MnO3; (d) Ca0.8Gd0.2MnO3.  

Sample Ca0.95Gd0.05MnO3 Ca0.9Gd0.1MnO3 Ca0.85Gd0.15MnO3 Ca0.8Gd0.2MnO3 

Method of 

sample preparation sintered sintered sintered sintered 

The 

parameters 

of the unit 

cell 

(Å) 

a 5.2902 5.3054 5.3057 5.3527 

b 7.4538 7.4692 7.4653 7.4966 

c 5.2709 5.2793 5.3081 5.2981 

Volume of the 

unit cell (Å3) 
V 207.913 209.203 210.247 

 

212.597 

Rp 6.65 6.03 9.08 9.67 

Rwp 8.44 7.63 11.55 12.28 

Rexp 0.19 0.21 0.15 0.11 

Nanosized powders with composition Ca1-xGdxMnO3 (x=0.05, 0.1, 0.15, 0.2) were 

successfully synthesized by modified glycine nitrate procedure (MGNP). Sintering 

of the green bodies was carried out by conventional sintering (CS) method at 1400 

ºC in an air atmosphere. A single–phase crystalline form was evidenced by X–ray 

diffractometry for all sintered samples. SEM analysis confirmed that the sintered 

samples displayed a dense microstructure, low porosity, with the mean grain size 

in the range of 1–2 m. The electrical conductivity of Gd3+ doped sintered samples 

CaMnO3 in function of temperature was measured by complex impedance method, 

in the temperature range 300–700 ºC. The corresponding activation energies of 

conductivity, measured in the investigated temperature range, were also 

discussed. 

Table 1. Parameters and volume of unit cell sintered samples were obtained using 

the software package Powder Cell. 

Fig. 3. EDS spectrum (top) and  

SEM micrograph of Ca1-xGdxMnO3  

(x = 0.05; 0.1; 0.15; 0.2) sintered sample  

at 1400 оС (bottom). 
Nanocrystalline powders of Ca1-xGdxMnO3 (x=0.05, 0.1, 0.15, 0.2) have been synthesized by 

the modified glycine nitrate procedure and pressed into pellets that served as green bodies.  

XRD data were analysed by Rietveld refinement which showed that orthorhombic perovskite structure, S.G. Pnma (62), persisted with the change of 

Gd content, while unit cell parameters depended on the composition. Chemical analysis done by EDS confirmed that nominal composition has been 

achieved for all the samples. SEM micrographs showed a relatively dense microstructure, low porosity and one of the types of domain configurations. 

By using complex impedance method in the temperature range 300–700 ºC, was measured the maximum conductivity in amounting to 1.52x10-1       

Ω-1cm-1 at 700 ºC for the sintered sample. Based on the obtained structural and thermo-electrical characteristics, and taking into account very easy 

and inexpensive synthesis procedures, it could be concluded that one deals here about a suitable material for IT-SOFC. 

Fig. 4.  

The dependence  

logk= f(1/T) of  

the sintered samples 

Ca0.85Gd0.15MnO3.   


