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Water-oxidation on hematite: insights and some remaining
challenges

Hematite is considered a promising material for the water-oxidation reaction. This fact is not surprising
given that (i) hematite can theoretically absorb up to 40% of solar radiation, (ii) it shows excellent
(photo)electrochemical stability in a pH range from 3 to 14, and (iii) iron is the fourth most abundant
element in the Earth's crust. However, so far the reported solar-to-hydrogen conversion efficiency is
far from the theoretical limit [1]. Major factors hampering the performance of Fe,0; are high
recombination rate and poor oxygen evolution kinetics [2].

Here, | will account for some of our latest effort in understanding the water-oxidation reaction on
hematite [3-6]. It will range from comments on the modeling methodology to details of how to
improve the reaction kinetics with the help of dopants and intrinsic electric fields. More importantly, |
will highlight some of the remaining challenges, which calls for the combination of first-principles
calculations and surface science experiments.
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