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In recent years, the misfit-layered Ca cobaltite ([Ca2CoO3-

δ]0.62[CoO2], C349) has emerged as an exciting oxygen 

electrode for solid oxide cells. Nonetheless, the poor ionic 

conductivity of C349 has prevented it from attaining a 

competitive performance. To overcome this limitation, efforts 

have relied on the formation of composite electrodes, with 

the addition of a predominately ion-conducting phase [1].  

Previous studies have revealed the promising concept of 

tailoring the mixed transport properties of active layers as a 

strategy to enhance the kinetics of oxygen electrodes [2,3].  

 

Figure 1. Temperature and oxygen partial pressure 

dependence of C349 and C349+CPOCo active layer 

(C349+AL). 

Significant improvements in the performance of the C349 

electrode are observed by the addition of a CPOCo active 

layer, as a function of the temperature and oxygen partial 

pressure (Figure 1). Such an improvement in performance 

mirrors that previously observed for similar active layers in 

the literature; suggested to be attributable to an extension of 

the surface path of the electrochemical processes, due to the 

provision of mixed ionic and electronic conductivity in the 

active layer [2,3]. 

The interlayer of CPOCo can offer these properties due to 

possessing a high ionic conductivity, combined with minor 

electronic conductivity arising from mixed Pr3+/Pr4+ and 

Co2+/Co3+ valence states. In this way,  the current 

electrochemical activity is shown to be enhanced, as the 

CPOCo interlayer becomes an additional active surface for 

the oxygen processes (oxygen reduction or evolution).  

This outcome is important as it provides valuable insight into 

future optimisation methods for this family of materials, with 

promising potential for application in solid oxide cells. 
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