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Fig. S1. Stable configurations of single Au atom adsorption on stoichiometric Fe;04(001) surface. (red

ball for oxygen atom; blue ball for iron atom; yellow ball for gold atom)

(b)-2.70 eV (c)-2.52eV

(e) -0.60 eV

Fig. S2. Stable configurations of Au, dimer adsorption on stoichiometric Fe;O04(001) surface. (red ball for

oxygen atom; blue ball for iron atom; yellow ball for gold atom)
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Fig. S3. Stable configurations of Au; trimer adsorption on stoichiometric Fe;0,(001) surface. (red ball for

oxygen atom; blue ball for iron atom; yellow ball for gold atom)

(c)-1.51eV (d) -1.40 eV

(e)-1.19 eV (f)-1.14 eV

Fig. S4. Stable adsorption configurations of Au, tetramer adsorption on stoichiometric Fe;04(001) surface. (red

ball for oxygen atom; blue ball for iron atom; yellow ball for gold atom)

(e)-1.50 eV (f)-0.89 eV (9)-0.74 eV



Fig. S5. Stable adsorption configurations of single Au atom adsorption on reduced Fe;0,(001) surface. (red ball

for oxygen atom; blue ball for iron atom; yellow ball for gold atom)

(a)-1.72 eV (b)-1.57 eV

Fig. S6. Stable adsorption configurations of Au, dimer adsorption on reduced Fe;04(001) surface. (red ball for

oxygen atom; blue ball for iron atom; yellow ball for gold atom)




Fig. S7. Stable adsorption configurations of Au; trimer adsorption on reduced Fe;04(001) surface. (red ball for

oxygen atom; blue ball for iron atom; yellow ball for gold atom)

(a) -3.25 eV (b) -2.79 eV

Fig. S8. Stable adsorption configurations of Au4 tetramer adsorption on reduced Fe;04(001) surface. (red ball

for oxygen atom; blue ball for iron atom; yellow ball for gold atom)

(a) -2.28 eV (b)-2.24 eV (c)-1.58 eV (d) -0.02 eV



Fig. S9. Stable adsorption configurations of single Au atom adsorption on hydrated Fe;O0,4(001) surface. (red ball

for oxygen atom; blue ball for iron atom; white ball for hydrogen atom and yellow ball for gold atom)

(d)-1.92 eV

(f) -0.47 eV

Fig. S10. Stable adsorption configurations of Au, dimer adsorption on hydrated Fe;0,4(001) surface. (red ball for

oxygen atom; blue ball for iron atom; white ball for hydrogen atom and yellow ball for gold atom)

(d) -1.94 eV

(e)-1.92 eV (f)-1.85eV



Fig. S11. Stable adsorption configurations of Aus trimer adsorption on hydrated Fe;04(001) surface. (red ball for

oxygen atom; blue ball for iron atom; white ball for hydrogen atom and yellow ball for gold atom)

(@) -2.74 eV (b) -2.44 eV (b) -2.38 eV (d)-1.68 eV

Fig. S12. Stable adsorption configurations of Au, tetramer adsorption on hydrated Fe;0,4(001) surface. (red ball

for oxygen atom; blue ball for iron atom; white ball for hydrogen atom and yellow ball for gold atom)

(d) -2.54 eV



Fig. S13. Hydrogen spillover on the hydrated Fe;O4(001) B-termination with adsorption energy (eV), Au-Fe
distances (A), and the Bader charge of Au atoms (in parenthesis) (red ball for oxygen atom; blue ball for iron

atom and yellow ball for gold atom)
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Fig. S14. The most stable atomic Au adsorption configurations on the Fe;O4(001) B-termination (A)
stoichiometric surface; (B) reduced surface; (C) hydrated surface, with adsorption energy (eV), Au-Fe distances
(A), and the Bader charge of Au atoms (in parenthesis) (red ball for oxygen atom; blue ball for iron atom and

yellow ball for gold atom)
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Fig. S15. Magnetic moments of Fe atoms for Au, (n=2-4) adsorption on the surfaces. (red ball for oxygen

atom; blue ball for iron atom; white ball for hydrogen atom and yellow ball for gold atom)

(a) clean Fe;04(001) (b) reduced Fe;0,(001) (c) hydrated Fe;0,(001)




