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Water splitting provides an attractive avenue for chemical energy storage by 
producing the green hydrogen, but it suffers from the inefficiency of the oxygen 
evolution reaction (OER) and the degradation of the electrocatalyst under the harsh 
oxidizing conditions of the reaction, particularly for manganese oxides. [1] 
Understanding these degradation processes is crucial.[1] Our previous studies used 
LiMn2O4 as a model system for OER in alkaline media, [2, 3, 4, 5] highlighting the role 
of Mn4+ species in dissolution, which we controlled before the onset of the OER by 
experimental design, i.e., the conditioning procedure.[2] In present study, we aimed 
to stabilize the system by tuning the bulk electronic structure via oxygen deficiency, 
creating LiMn2O4-δ. X-ray photoelectron spectroscopy (XPS) (Fig. 1a) confirmed 
oxygen vacancy formation through a higher Mn/O ratio as compare to pristine 
particles, also supported by thermogravimetric analysis. Using a rotating ring-disk 
electrode (RRDE), we measured manganese corrosion and oxygen evolution by 
applying the desired detection potential at the Pt ring (Fig. 1b). We observed reduced 
Mn loss in LiMn2O4-δ compared to LiMn2O4 (Fig. 1c), indicating the beneficial role of 
oxygen vacancies. Therefore, it’s highly desirable to investigate the role of oxygen 
deficiency on OER and understand the stability for the knowledge-guided design of 
stable OER catalysts.   

 

 

 

 

 

Figure 1: (a) O 1s HRXPS of pristine LiMn2O4 and oxygen deficient LiMn2O4-δ particles. (b) RRDE 

two electrode setup where Pt ring detects dissolved Mn and OER current at potential 1.2 V and 

0.4 V vs RHE, respectively [Ref [4]]. (c) Dissolved Mn current observed at ring for LiMn2O4 and 

LiMn2O4-δ particles.  
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