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Abstract 

Nowadays Solid oxide fuel cell has attracted attention as alternative source of electrical power 

generation. In order to lower its operating temperature, lot of work has been done to find an electrolyte 

which has higher oxygen ionic conductivity compared to Yttrium Stabilized Zirconia. La1-xSrxGa1-yMgyO3 

(LSGM) is one of such alternative electrolyte materials. On the other hand lots of complexities are faced 

due to problems associated with cathode materials. It is very important for the cathode material to 

possess the required crystal structure and the chemical composition. The particle size is another 

important parameter which can help to improve the electrical conductivity. This is because with the 

small particle size, large surface area and hence good contact area between the particles can be 

achieved.  Co-precipitation method is one of such synthesis routes which can help us to achieve small 

particle size. Most of the cathode materials studied have been synthesized with conventional solid state 

reaction.   

In this work, cathode materials with the composition SrxRe1-xFeO3 have been studied where Re stands 

for rare earth elements. Very little work has been reported for this composition till now. Most of the 

related work has been done with Cobalt at the B sites of such perovskites which come up with several 

complexities such as high coefficient of thermal expansion and toxicity. In this work Co has been 

replaced with Fe. The chemical composition and the stichiometry was changed using x=0.25, 0.5 and 

0.75. Therefore with increase in Strontium content, tolerance factor of the perovskite increase and 

approach the cubic symmetry. The synthesis route was restricted to carbonate co-precipitation using 

reverse strike method. In order to obtain powders with high purity, some important parameters such as 

relative molar ratio of the precipitant, calcination temperature and calcination time were investigated.  

The chemical composition of SrxRe1-xFeO3 was changed by increasing the value of x i.e. increasing the 

amount of Sr+2cation which is larger in ionic radius as compared to all the rare earths. We studied three 

compositions with: 

1. X=0.25 (Sr0.25Re0.75FeO3)  

2. X=0.5 (Sr0.5Re0.5FeO3) 

3. X=0.75 (Sr0.75Re0.25FeO3) 

With increase in amount of Sr+2 cation, the values of tolerance factor approaches unity and therefore its 

geometry approaches cubic symmetry. With x=0.25 the symmetry came out to be orthorhombic, (with 

Pbnm space group) with all the rare earths. In order to change the symmetry the value of x was 

increased to 0.5 and rhombohedral symmetry with R-3c space group was found. This was unexpected 

because the tolerance factor was still less than 1. When the Sr+2 content was increased to x=0.75, cubic 

symmetry with Pm-3m space group was observed because now the tolerance factor was more closer to 

unity as compared to previous three cases.  

 

 



In most of the samples, considerable amount of secondary phase was observed. In order to decrease 

their concentration, the effect of increase in following parameters was investigated: 

1. Calcination temperature 

2. Calcination time 

3. Relative molar ratio of the precipitant 

In most of the cases very positive effect was observed but in case of Sr0.5Y0.5FeO3, the effect of increase 

in the relative molar ratio of Ammonium Bi-carbonate precipitant was not found to be very effective 

after R=10.  
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