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Abstract 
We have explored a few K2NiF4-type oxides as multifunctional materials which are capable of catalyzing both 

half reactions of electrochemical water splitting namely, hydrogen evolution reaction (HER) and oxygen 

evolution reaction (OER)1 and storing energy as a pseudocapacitor.2 These oxides have a layered structure, similar 

to the fluoride K2NiF4, featuring 2-dimensional layers of octahedrally coordinated transition metals separated by 

alkaline-earth or rare-earth metals.3 Electrical charge transport studies of the series SrLaFeO4, SrLaCo0.5Fe0.5O4 

and SrLaCoO4-δ in a wide range of temperatures, 25-800 °C, indicate semiconducting behavior for all of the 

compounds where electrical conductivity increases as a function of temperature. The end member of the series, 

SrLaCoO4-δ exhibits the highest electrical charge transport and the best electrocatalytic activity toward both HER 

and OER.1 Chronopotentiometry experiment shows a stable response for at least 12 hours for both HER and OER. 

X-ray diffraction data before and after HER and OER show that the best performing material is stable after OER 

and HER in alkaline medium but deteriorated in acidic medium during HER. This catalyst also has the highest 

degree of polyhedral distortion as well as the presence of oxygen-vacancies. Investigation of the Electrical charge 

transport properties and electrocatalytic activities of another series, SrLaM0.5Al0.5O4 (M = Mn, Fe, Co), also shows 

similar trends where SrLaCo0.5Al0.5O4 performs the best. Pseudocapacitive energy storage has been demonstrated 

for three materials SrLaFeO4, SrLaCo0.5Fe0.5O4 and SrLaCoO4-δ in 1 M KOH.
2

 These pseudocapacitors store 

charges through oxide ion intercalation.2  Systematic trends have been demonstrated, where the charge-storage 

properties are enhanced as a function of Co-concentration, structural distortion and oxygen-deficiency. The best 

performing material, SrLaCoO4-δ shows a high specific capacitance, energy density and power density at a current 

density of 0.5 A/g. These materials are remarkably stable and maintain a nearly constant specific capacitance after 

1000 cycles. 
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