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Fig. S1 (a) The optimized structure, (b) the band structure and density of states (DOS)
of bulk SiP when Li is intercalated at site 2. The yellow, orange, and purple balls

denote Si atoms, Li atoms, and P atoms, respectively.
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Fig. S2 The reaction coordinates and energy barriers for path 2 of Li diffusion along Y
axis in bulk SiP. The blue ball represents initial state, transition state (TS),

intermediate and final state.
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Fig. S3 The reaction coordinates and energy barriers for Na diffusion along the X axis

in bulk SiP. The green balls denote Na atoms.
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Fig. S4 The reaction coordinates and energy barriers for path 2 of Li diffusion along Y

axis on 2D single-layer SiP.
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Fig. S5 The reaction coordinates and energy barriers for path 3 of Li diffusion along Y

axis on 2D single-layer SiP.
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Fig. S6 The reaction coordinates and energy barriers for path 2 of Na diffusion along Y
axis on 2D single-layer SiP.
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Fig. S7 The reaction coordinates and energy barriers for path 3 of Na diffusion along Y

axis on 2D single-layer SiP.
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Fig. S8 The mean squared displacement (MSD) of Li or Na atom on 2D Single-layer

SiP during MD from 3 to 6 ps at 400 K

Table S1 Adsorption energy of Li/Na on the 2D single-layer SiP or in bulk SiP at

different K points

K-point  Lion 2D single-layer SiP  Na on 2D single-layer SiP  Li in bulk SiP

2P -1.946 eV 1392 eV 2305 eV
1

63533 -1.857 eV -1.296 eV 2231 eV
1

63533 -1.857 eV -1.296 eV -2.190 eV
2

8@ ARs 2.188 eV

-1.858 eV -1.295 eV

1

8@ ARs \ \ 2.187 eV
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Table S2 The diffusion coefficient of Li/Na atom on 2D single-layer SiP

Li Na

Diffusion coefficient ({10 cm?s!) 2.12 5.97

Table S3 System energy of 2D single-layer SiP under the vacuum layer of 15 A

and 20 A.
Vacuum layer (A) 15 20
Energy (eV) -6896.4836 -6896.4829

Table S4 The lattice parameters of 2D single-layer SiP

a b c a B Y

6.98 A 2056 A 19.72 A 90° 90° 90°

Table S5 The fractional coordinate of each atom for 2D single-layer SiP

Fractional coordinates of atoms
Element Atom Number

u v w
Si 1 0 0.170732  0.261034
Si 2 0 0.059857  0.220858
Si 3 0 0.435417  0.318389
Si 4 0 0.432405  0.149999

Si 5 0 0.795446  0.165344
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