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Electrocatalysis of the transition metal oxides for the oxygen evolution reaction

Substantial effort has been devoted to find more effective catalysts for the oxygen evolution reaction and to elucidate the reaction mechanism. There are, however, several
challenges that have to be solved for the process to become economically attractive. One of them is associated with the substantial overpotential and thereby energy
losses at the anode, where oxygen is evolved, according to the following overall reaction, involving four electron transfers. Here, rational design of transition metal oxides

for oxygen evolution reaction, is presented.

Oxygen evolution reaction (OER) Modelling the Electrocatalyst
The splitting of water into hydrogen and The overall process itself, however, is limited by the kinetically sluggish oxygen
oxygen is a vital component of a promising renewable E ,_3 m evolution reaction (OER) at the anode. Finding a stable and affordable catalyst with
energy infrastructure. HER OER good OER activity is therefore a critical bottleneck in any future electrochemical energy
The overall process of water splitting [ % storage device. The task of the rational design is to prepare catalysts nearing the apex

of the volcano curve.
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Previous studies have shown that cobalt surface can lead to significant decreases in the
theoretical overpotentialfor OER. We carried out similar calculations in order to determine
the extent to which the overpotential for B-CoOOH could be reduced by substitutional
doping of a Co active site by another transition metal cation. The evolution of O, is
assumed to occur not only at the dopant site but also at the cobalt active site with
neighboring dopant atom. The binding energies of the intermediates O*, HO*, and HOO*
was obtained using DFT with RPBE exchange-correlation functional.

Water splitting

Fuel cell

Schematic representation of the energy cycle using water electrolysis to store excess
solar electrical energy and fuel cells to provide the electricity during the low peak or night
period. Adapted from Cheng et al. (2015)

Overpotential and Volcano Plot

One of the important reasons that keeps these systems from being of
practical use to date is the sluggish kinetics (high overpotential (n), na > nc) of the
oxygen evolution reaction. OER is a four electron-proton coupled reaction while Fe doped CoOOH (01-12) and intermediates
HER is only a two electron-transfer reaction, and hence it can be easily expected
that OER requires a higher energy (higher overpotential) to overcome the kinetic
barrier of OER to occur .
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