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Fig. S1. Total and projected DOS of a single Li (a-c), Na (d-f), K (g-1) atom adsorbed
onto TiSe for the BG, H, and Tr; site, with fermi energy level set to 0 eV.
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Table S1. The distances of alkali metal to the substrate at different adsorption sites.

d (A)
Site
Li Na K
Tr; 1.396 1.865 2.333
BG 1.281 1.943 2.397
H 0.671 1.227 1.823
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Fig. S2. Plots of the diffusion coefficient versus temperature for Li (a), Na (b), K (c)
along paths I and II.

To investigate the diffusion of Li/Na/K in the substrate TiSe, AIMD
simulation is carried out at different temperatures (300, 600, 900,1200,
1500 K). We have used a minimum I'-centered 1 x 1 x 1 k-point grid. The
time step is chosen to be 1 fs and the diffusion simulation is carried out for

10 ps. The diffusion coefficient is given by:

where ¢ and d denote time and the dimension of the lattice. The average

mean square displacement is calculated by:



[FOT) -2 {F )T [T

where N is the number of particles, and the square brackets indicate the

average of the ensemble. ;(t) is the coordinate of particle i at time ¢.

RO AN

1.0

o
in

Energy (eV)
g

=4
in

=

T X M T X M N X M Ia
x=1 x=8§ x=16

Fig. S3. The electronic band structure of the intermediate geometries Li,(TiSe), (x =1,
8 and 16). The Fermi level is set to zero.
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Fig. S4. The electronic band structure of the intermediate geometries Na,(TiSe), (x =
1,2,6,8, and 16). The Fermi level is set to zero.
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Fig. SS. The electronic band structure of the intermediate geometries K(TiSe)s (x =1,
2,6, 8, and 16). The Fermi level is set to zero.
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Fig. S6. AIMD simulation with 10 ps at 300 K for Li,(TiSe),. The inset is the snapshot
of last step.
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Fig. S7. AIMD simulation with 10 ps at 300 K for Na,(TiSe),. The inset is the snapshot
of last step.
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Fig. S8. AIMD simulation with 10 ps at 300 K for K(TiSe),. The inset is the snapshot

of last step.

Table S2. The formation energy of alkaline ions added

monolayer.

one by one to the TiSe

Epinging (€Y
Pions Li b nga( ! K
1 -1.54 -1.51 -1.97
2 -1.31 -1.26 -1.67
3 -1.25 -1.07 -1.38
4 -1.30 -1.05 -1.28
5 -1.31 -1.05 -1.18
6 -1.35 -1.07 -1.15
7 -1.37 -1.03 -1.10
8 -1.38 -1.01 -1.06
9 -1.11 -0.85 -0.95
10 -0.90 -0.72 -0.85
11 -0.80 -0.67 -0.79
12 -0.71 -0.63 -0.73
13 -0.68 -0.60 -0.68
14 -0.64 -0.57 -0.64
15 -0.60 -0.56 -0.61
16 -0.59 -0.56 -0.57




