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Cation segregation at the surface and the interfaces of transition-metal oxides 

impacts the reactions that are often critical to the overall device performance in a 

range of device applications. In particular, cation segregation on perovskite oxide 

surfaces impacts tremendously the reactivity and stability of solid oxide fuel cell 

(SOFC) cathodes. According to [1], in the La0.65A0.35MnO3 (A = Ca, Sr, Ba) 

compositions, the completing layer is oxide Mn–O, and the doped cations A 

segregate into a surface layer as temperature increases, which decreases their 

concentration in the volume of the material. In addition, a large mismatch between 

radii of the rare-earth and alloying ions is also the moving force of their drift to the 

surface. 

In this work, we present the results of studies of the influence of excess 

manganese on the formation of the properties of nanosize manganite powders of 

(Nd0.67Sr0.33)1–xMn1+xO3 (x=0, 0.2) that were used for preparing of SOFC cathodes. 

According to the research results [2] the introduction of excess manganese (x=0.2) 

into the batch allows to obtain in the synthesis process a single phase material with 

a crystallite size of two times less than in manganites with x=0. It is shown that 

Mn
2+

 ion have large mismatch between the radii of doping cations and Nd
3+

 ion; 

moreover, Mn can be in several various valence states. Therefore, the excess Mn 

can much easier drift into the surface layer than other doped cations. This drift of 

excess Mn made it possible to decrease the excess surface energy and to balance 

the charge state on the surface, which leads to balancing of the whole system at 

nanoscale of crystallite. The excess manganese remained on the crystallite surface 

and played a very important role during sintering in the formation of the structure 

and the conductive properties of manganite cathode ceramics. 
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