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Best catalysts: IrO2; RuO2; (not Pt)

Conditions: Acidic (pH = 0 to 1) or alkaline (pH = 13-14) or neutral (pH = 7).

Many metal oxides are catalysts in alkaline conditions; however, they are not 

stable in acidic solutions. IrO2 nanoparticles are used in acidic membrane 

electrolyzers due to its higher stability than RuO2, and higher activity than Pt.
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Metal oxide is unstable in acid



OER thermodynamic 

potential

The potential for J = 1.5 mA/cm2 

using an IrOx film as catalyst (10-7 mol/cm2)

This graph shows that IrOx is a catalyst at various pH; the overpotential to achieve a 

current density of 1.5 mA/cm2 is the same at different pHs; it is 200 mV. 

Performance of IrOx

Mallouk, et al. Small 2011, 14, 2087.



Mechanism of OER: Bimetallic (e.g. on iridium oxide)

In acidic or neutral water:

In alkaline water:



General mechanism of OER :







Iridium oxide and ruthenium oxide are the benchmark catalysts. They are among 

the few catalysts that work in both acidic and basic solutions.

Oxygen evolution is mechanistically complex as it is a four-electron reaction.

A number of metal oxides without precious metals are reasonably active in alkaline 

conditions. They might be further improved following various approach to design 

catalysts by using descriptors, and by rational experimental and computational 

screening.

To reach a desired current density of about > 100 mA/cm2 for OER, even the best 

catalysts require a large overpotential (> 300 mV).

Conclusions


