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Figure S1. Optimized structures of O, OH, and H,O on the V;C,Cl, monolayer. (a) O-adsorption;
(b) OH-adsorption; (c) H,O-adsorption.
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Figure S2: Band structures of V;C,Cl, monolayer with HSE06 method.



Top View Top View
OLiONaOVocCoCl

Figure S3: Charge density difference (CDD) maps of Li and Na on site Sy in V3C,Cl, monolayer,
respectively. The green areas represent electron depletion, and the yellow areas represent electron

gains.
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Figure S4: Before structural optimization of Lis/Na4 cluster adsorb on the V;C,Cl, monolayer. (a),
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(b) and (c) are the structures with Liy cluster adsorption; (d), (e) and (f) are the structures with Na,
cluster adsorption; The f~ad, e-ad, and v-ad represent Liy/Nay clusters adhere to the surface in the

form of monolayer-parallel arrangements, with each cluster oriented parallel to the surface along its

face, edge, or vertex.



Figure S5: After structural optimization of Liy/Nay cluster adsorb on the V;C,Cl, monolayer. (a)
and (b) are the structures with Liy/Nay cluster adsorption with fixed the V;C,Cl, monolayer; (c) and
(d) are the structures with Lis/Nay cluster adsorption without fixed the V;C,Cl, monolayer.
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Figure S6: Li/Na migration path on the V;C,Cl, monolayer. Path I is the path that the Li/Na diffuse
from the Sy site to Sy site directly; Path II is the path that the Li/Na diffuse from the Sy site to S¢
site and then diffuse from the Sc site to Sy site.
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Figure S7: Variation in free energy over 5 ps during the AIMD simulation at 300 K of V;C,Cl,

monolayer with maximum Li/Na adsorption concentration.

Na,-adsorption Na,,-adsorption

ONaOvVocCocCl
Figure S8: Adsorption structures of 20t and 24™ Na atoms on the V3C,Cl, monolayer. (a) 20" Na
atoms adsorption; (b) 24™ Na atoms adsorption.



Table S1. The Bader charge of V5C,Cl,, V| represents the V atom on the surface of MXenes, and

V, is the central one.

MXenes V; V, C Cl
V;5C, -1.00 e -141¢ 1.71 ¢ -
V;C,ClL -1.48 ¢ -1.39¢ 1.61e 0.57 e

Table S2. Calculated the adsorption energies of Li and Na on the V;C,Cl, monolayer. The negative

value represents exothermic adsorption.
Energy Eyv (eV) Ec (eV) Ec (V)
Li -0.88 -0.86 -

Na -0.78 -0.78 -




Supplementary Discussion I

The energies of gas molecules adsorb on the V;C,Cl, monolayer are defined as, -

Ews=E ym—E -Ey (D)
where Eads is the adsorption energies, Ey represent the energy of V3;C,Cl, monolayer,

and Ey are the energies of O, OH, and H,O energies. The energy of O is expressed as

half of the binding energy of the oxygen molecule. The adsorption configuration is
deemed spontaneous and exothermic when the adsorption energy is negative.
Nonetheless, the optimized structures reveal that O, OH, and H,O molecules have not
undergone adsorption on the monolayer. In light of the aforementioned observations,
one can infer that the V;C,Cl, monolayer exhibits both corrosion resistance and

hydrophobicity.
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