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O-O O-F F-F
Interaction (eV) -0.11 -0.14 0.07



Figure S1. The most stable adsorption structures of F atom on Al surfaces.



Figure S2. Adsorption configurations of F atoms under different coverage on Al surface. (a) 
Al(111), (b) and (c) Al(110), (d) Al(100). Pink, red and light blue ball represent Al and F atom, 
respectively.



Figure S3. Average 1NN coordination numbers (CN) of O (0.05ML) and F (0.01ML) adatoms. 



Figure S4. CMC snapshots of configurations after 40,000,000 steps at different temperatures.



Figure S5. The F percentage as function of height under the O and F coverage of 0.25 ML at different 
temperatures.



Figure S6. RMD snapshots of configurations at 0.56 ML under different temperatures after 400 ps.



Figure S7. RMD snapshots of configurations at 0.25ML under different temperatures after 400 ps.


