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Table S1. Surface segregation energies (in eV) of Cr at the surface, second, third and 

“bulk” layers of the Cr-doped Ni (111) surface in 2 × 2 square expansion of the surface 

cell with the dimensions of 4.978 Å × 4.311 Å, in the absence (𝐸𝑠𝑒𝑔𝑟
𝐶𝑟 )/presence (𝐸𝑠𝑒𝑔𝑟

𝐶𝑟(𝐹)
) 

of fluorine adsorption. 

 

Cr position 
Cr-doped Ni (111) surface 

“bulk” layer 3rd layer 2nd layer surface layer 

𝐸𝑠𝑒𝑔𝑟
𝐶𝑟  0 -0.03 -0.14 0.19 

𝐸𝑠𝑒𝑔𝑟
𝐶𝑟(𝐹)

 0 -0.04 -0.16 -0.46 

 

 

 

 

Table S2. Gibbs free energies of formation (in KJ/mol) per molecule of F2 for the salt 

constituents, hydrogen fluoride and the metal fluorides at 850 ℃, were calculated by 

HSC Chemistry 6.0 computer software, which are in line with the results of Olson’ 

work.1  

 

Gibbs free 

energy of 

formation  

LiF NaF KF CrF2 CrF3 HF NiF2 CrF4 

-1017 -919 -909 -635 -605 -560 -483 -418 

 

 

 

 

 

 

 



 

Fig. S1 Top views of on-surface adsorption configurations at different fluorine 

coverages of (a) 1/16, (b) 2/16, (c) 3/16, and (d) 4/16 ML on Cr-doped Ni (111) surface. 

Herein, the atomic Ni, Cr, and F atoms are represented by the dark blue, red and green 

balls, respectively.  

 

 

Fig. S2 Top views of fluorine atoms chemisorbed near the Cr adatom on pure Ni (111) 

surface at different fluorine coverages of (a) 1/16, (b) 2/16, and (c) 3/16 ML. 
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