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Figure S1. AIMD simulations of V2AB4 (A = Mo, W; B =S, Se) monolayers at 500 K for 5 ps.
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Figure S2. Atomic structures of V2AB4 (A = Mo, W; B =S, Se) monolayers after AIMD

simulations at 300 K for 5 ps.
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Figure S3 Atomic structures of V2AB4 (A = Mo, W; B =S, Se) monolayers after AIMD

simulations at 500 K for 5 ps.
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Figure S4. Band structures of V2AB4 (A = Mo, W; B =S, Se) monolayers without spin—orbit

coupling.

Figure S5. Charge density difference for a single K ion adsorbed on V2AB4 (A =Mo, W; B=S,

Se) monolayers. Yellow and cyan isosurfaces represent electron accumulation and depletion,
respectively, with an isosurface value of 0.002 e A~>. The numerical values indicate the amount

of charge transferred from the K ion to the host monolayer, obtained from Bader charge analysis.
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Figure S6. Partial densities of states of a single K ion adsorbed on V2AB4 (A =Mo, W; B =S,

Se) monolayers.
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Figure S7. AIMD energy profiles and corresponding configurations of fully adsorbed Na and K
ions on V2AB4 (A = Mo, W; B =S, Se) monolayers at 300 K for 5 ps.
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Figure S8. Partial densities of states of fully adsorbed Na/K ions on V2AB4 (A =Mo, W; B=S,

Partial Density of States
Partial Density of States
Partial Density of States
Partial Density of States

Se) monolayers.

Figure S9. Optimized adsorption configurations of NaFSI, NaPFs, KFSI, and KPFs on the

V2MoS. monolayer, showing top and side views.
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Figure S10. Optimized adsorption configurations of NaFSI, NaPFs, KFSI, and KPFs on the

V:MoSes monolayer, showing top and side views.

Figure S11. Optimized adsorption configurations of NaFSI, NaPFs, KFSI, and KPFs on the

V>WS. monolayer, showing top and side views.
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Figure S12. Optimized adsorption configurations of NaFSI, NaPFs, KFSI, and KPFs on the

V:WSes monolayer, showing top and side views.

Ss

Figure S13. Optimized adsorption configurations of NazS, (n =1, 2, 4, 6, and 8) and Ss clusters

on the V2MoS. monolayer, showing top and side views.
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Figure S14. Optimized adsorption configurations of Na:S, (n =1, 2, 4, 6, and 8) and Ss clusters

on the V2MoSes monolayer, showing top and side views.
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Figure S15. Optimized adsorption configurations of NazS, (n =1, 2, 4, 6, and 8) and Sz clusters

on the V2WS. monolayer, showing top and side views.
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Figure S16. Optimized adsorption configurations of NazS, (n =1, 2, 4, 6, and 8) and Sz clusters

on the V2WSes monolayer, showing top and side views.
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Figure S17. Charge-density-difference distributions of Na.S, Na.S2, Na>Ss, and Ss adsorbed on
the V2MoS4 monolayer. The upper and lower rows show the top and side views, respectively.
Yellow and cyan isosurfaces denote electron gain and electron loss, respectively, at an isosurface
value of 0.002 e A3.

Figure S18. Charge-density-difference distributions of Na.S, Na.S., Na.Ss, and Ss adsorbed on

the V-MoSes monolayer. The upper and lower rows show the top and side views, respectively.
Yellow and cyan isosurfaces denote electron gain and electron loss, respectively, at an isosurface
value of 0.002 e A3.
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the V2WS4 monolayer. The upper and lower rows show the top and side views, respectively.
Yellow and cyan isosurfaces denote electron gain and electron loss, respectively, at an isosurface
value of 0.002 e A3,

Figure S20. Charge-density-difference distributions of Na.S, Na.S2, Na.Ss, and Ss adsorbed on

the V>WSes monolayer. The upper and lower rows show the top and side views, respectively.
Yellow and cyan isosurfaces denote electron gain and electron loss, respectively, at an isosurface
value of 0.002 ¢ A3,
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Figure S22. Spin-polarized PDOS of Na.S, (n=1, 2, 4, 6, and 8) and Ss adsorbed on the

V2MoSes monolayer
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Figure S23. Spin-polarized PDOS of Na:S, (n =1, 2, 4, 6, and 8) and Ss adsorbed on the V>WS.

monolayer
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Figure S24. Spin-polarized PDOS of Na.S, (n=1, 2, 4, 6, and 8) and Ss adsorbed on the
V>WSes monolayer.
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