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ABSTRACT

The transition from fossil fuel based en-
ergy to renewable sources requires efficient
energy conversion and storage solutions.
Hydrogen
and oxygen
production
from  wa-
ter 1S an
attractive
approach
among the
storages. The oxygen evolution reaction is
sluggish. It must be facilitated by designed
catalysts at low overpotential to maximize the
energy conversion efficiency. Fundamental
understanding of atomic scale processes is
neccessary to design new highly efficient and
atfordable catalysts.

METHODS

Experimental Techniques

e Pristine IrO5(110) grown by MBE on
TiO5(110) substrate[3]

e Cyclic voltammetry measurement:
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e 212 input structures with RFE fit:

Formation energy [eV /unit cell]

Hydrogen Coverage [atoms/1x 1]

e Water saturated IrO, surface:
AG = G(*OH; *OHs) — G(* *) —2- G(H20)jq ~ —2eV
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RESULTS

* Peak identification from phase diagram not possible:

Coverage effects are largely neglected because of fixed surface area
Peak shapes cannot be modeled from linear phase crossing lines

* Monte Carlo simulations show a two stage process and reveal computational CV:

With the cluster expansion approach we explain experimental CV
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e pH dependence and effects of solvating ions:

With recent solvation models we investigate non-linear pH etfects

400

200

300

150

SalLSA[2] Model

CONCLUSION

 Widely used surface phase diagram in literature with 1x2 cell cannot explain CV with re-

spect to energetic peak positions or peak shapes

e (Cluster expansion and grand canonical Monte Carlo simulations allow for

1. Surface processes to be identified (solid solution and phase separation behavior)
2. Simulation of cyclic voltammetry measurements from first principles

 pH dependence cannot be explained with a simple approach, further inclusion of environ-

mental effects neccessary

— PH'dependent ACt1VIty 60 i

— Solvation effects of H,O
— Interaction with solvated ions
from Li-/Na-/K- OH

— Inclusion of applied potentials
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