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Fig. S1 Calculated DOS of (a) fetr-V,C,and (c) tetr-V,N, by PBE, and the DOS of (b) tetr-V,C,
and (d) tetr-V,N, corrected by Heyd-Scuseria-Ernzerhof (HSE06) functional, where the Fermi
energy is setto 0 eV.
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Fig. S2 Band structure of the monolayers (a) tetr-V,C,and (c) tetr-V,N, without the SOC effect,
and the band structure of the monolayers (b) tetr-V,C, and (d) fetr-V,N, with the SOC effect,
where the Fermi energy is set to 0 eV.
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Fig. S3 Calculated phonon dispersion curves of the 2D (a) tetr-Ti,C,, (b) tetr-Ti,N,, (c) tetr-
Zr2C2, (d) fer-ZI'zNz, (e) tetl’-Nb2C2, (d) tetr-Nb2N2
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Fig. S4 Variation of the free energy of (a)/(b) tetr-V,C, and (c)/(d) tetr-V,N, in the
AIMD simulations at 1500/2000K during the time scale of 10 ps. The trajectories of
the structures are stable over the entire length of simulation time at 1500 and 2000 K.
The illustrations denote snapshots for the equilibrium structures of corresponding

structures at the temperatures of 1500 and 2000 K, at the end of 10000 fs AIMD

simulations.
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Fig. S5 Top views of the adsorption tetr-V,C, (tetr-V,N,) on (a) Au (100), (e) Sn (100)
and (1) SiC(100) [(c) Au (100), (g) Sn (100) and (k) SiC(100) ]. The corresponding side

views are given in the lower panels.

Table S1 Calculated lattice mismatch (8) and adsorption energies (E,q) for tetr-V,C,
and tetr-V,N, on various substrates.

tetr—V2C2 ) (%) Eq (CV) tetr-V,oN, 8(%) Ead(CV)

SiC(100) -7.5  -7.35  SiC(100) 9.5  -3.81
Au(100) 32 -549  Au(100) 50  -4.64
Sn(100) 3.5 -394  Sn(100) 3.0  -7.41
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Fig. S6 The charge density difference plots of the single, double, quadra, and hexa-Li

adsorbed on the tert-V,C, and tert-V,N,. The yellow and blue areas denote electron

gains and losses.
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Fig. S7 Adsorption energies (E,y.) as the function of lithium concentration x in

Vis(C)NsLi,.
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Fig. S9 Top and side views of the stable adsorption configuration of fert-V,C, and fert-



V,oN,atx =1 and 2.



