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Supplementary Informations

The relaxed geometries of *, *OHz, *OH, *O, *OOH intermediates slabs are provided below
according to the following order: title, lattice vectors in Cartesian coordinates, atom types and
numbers, respectively, and atom locations in fractional coordinates with respect to the lattice vectors.
The atom coordinates are given according to the ordering in the atom type row (format of VASP).

The corresponding slabs illustrations are in Figure S1.

(1) *Vacancy
Nb doped Fe20s (0001) slab with one active site in * state and two *OH sites.
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(2) *OH2
Nb doped Fe20s (0001) slab with one active site in *OH: state and two *OH sites.
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(3) *OH

Nb doped Fe20s (0001) slab with three active site in *OH state.
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(4)*0
Nb doped Fe20s (0001) slab with one active site in *O state and two *OH sites.
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(5) *OOH
Nb doped Fe20s (0001) slab with one active site in *OOH state and two *OH sites.
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Figure S1. Slabs for ¥, *OHz, *OH, *O, *OOH intermediates are illustrated in a, b, ¢, d, and e,
respectively. Red, gold, green, and white spheres represent O, Fe, Nb, and H atoms, respectively. The
black arrow indicates the [0001] crystal direction normal to the hematite (0001) surface. The black
frame is the cell’s boundary. Created with VESTA: Momma, K.; Izumi, F. VESTA: A three-dimensional
visualization system for electronic and structural analysis. |. Appl. Crystallogr. 2008, 41, 653-658.
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