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Li-O2 batteries offer at least a 3-fold larger capacity than current fully-packed Li-ion battery 
systems.[1] However, their poor round trip efficiency which is related to the large overpotentials 
encountered for the oxygen reduction and especially evolution reactions at the air cathode is one of 
the hurdles against this technology to commercialize.  Manganese oxides (MnOx) have been the 
subject of many different studies in Li-O2 batteries as catalysts, not only due to their promising 
activity for the oxidation of the discharge product Li2O2, but also because of their low costs and 
toxicity. However, in most of these works, the air cathodes were prepared simply by physical mixing 
of the oxide with a carbon support [2], which does not assure an adequate contact between catalyst 
and carbon matrix. In addition, MnOx exists in different oxidation states and phases, and it is 
believed that the catalytic performance of each MnOx type is affected by its crystal structure, [3, 4] 
which could even influence the discharge capacity of the Li-O2 battery. [2]  

With this problem in mind, we have prepared different Mn-oxide modifications directly on carbon by 
various novel synthesis routes. In addition, we attempted to correlate the electrocatalytical properties 
of the materials in aqueous medium and in aprotic electrolytes.  The electrochemical characterization 
of the synthesized materials in aqueous medium was performed using rotating disk electrode (RDE) 
voltammetry, while that in aprotic medium included direct charging of electrodes prepared by pre-
mixing the catalysts with commercial Li2O2 as well as discharge and charge in standard Li-O2 cells. 
Our results provide valuable insight concerning the mechanisms of O2-reduction and H2O2/Li2O2-
oxidation in each reaction media. [5]  
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