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Figure S1 Possible Li adsorption on the T sites of Si;Ge; on the upper surface.

Figure S2 Possible Li adsorption on the T sites of Si;Ge; on the lower surface.
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Figure S3 Top view of three possible configurations of SisGe;,
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Figure S4 Top view of six possible configurations of SisGey,
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Figure S5 Top view of three possible configurations of SizGes,
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Figure S6 Top view of three possible configurations of Si;Geg,
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Figure S7 Top view and side view of Li adsorption on all 2D Si,Ge, investigated here.
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Figure S8 Charge density difference of LiSisGe; (left) and LiSigGe, (right).

Yellow and blue color isosurfaces denotes electron loss and gain, respectively.



Table S1 Total electronic energies without and with spin polarization correction.

Energy (eV) Energy (eV)

Structures AEnergy
ISPIN=1 ISPIN=2

SigGe, -38.7747 -38.7747 0.00%
Si,Ge, -37.9633 -37.9633 0.00%
SisGe, -37.1761 -37.1761 0.00%
SisGe; -36.4005 -36.4005 0.00%

Si,Ges-A -35.5916 -35.5916 0.00%

Si,Ges-B -35.6527 -35.6527 0.00%
Si;Ges -34.9149 -34.9149 0.00%
Si,Geg -34.1827 -34.1827 0.00%
Si,Ge, -33.5084 -33.5084 0.00%
SiyGeg -32.8419 -32.842 0.01%

Table S2 Li adsorption energy on the T sites of Si;Ge; in the upper surface.

Adsorption site Eads (eV)
T1 -1.81
T2 -1.86
T3 -1.86
T4 -1.86

Table S3 Li adsorption energy on the T sites of Si;Ge; in the lower surface.

Adsorption site Eads
T1 -1.84
T2 -1.84
T3 -1.84

T4 -1.97




Table S4 Li adsorption energy on 2D Si,Ge,,.

System E.g (V)
Silicene -2.01
Si;Ge, -2.04
SisGe, -2.01
SisGes -2.15
Si,Gey-A -2.01
Si,Ge,-B -2.00
Si;Ges -2.03
Si,Geg -2.00
Si,Ge, -2.01
Germanene  -2.01

Table S5 The relationship between atomic ratio used in our DFT model of 2D Si,Ge, and the mass

ratio used in the experiment

Atomic Si7G€1 Si6Gez SisGe3 Si4Ge4-A Si4Ge4—B Si3G€5 SizGCG Si]Ge7
ratio
Mass Sio.73Geo27 | Sios54Geo4s | SiozoGeos1 | Sio2sGeo7z | Sio2sGeor2 | Sio.1oGeogi | Sio.11Geose | Sio.osGeoos
ratio




Table S6 Maximum storage capacity and Li migration energy barrier of 2D anode materials.

Theoretical
Energy
2D Materials capacity
barrier (eV)
(mhA/g)

GeS [1] 256 0.19
V,C [l 941 0.05
Nb,C Bl 542 0.03
Mo,CH 526 0.04
Ti;C, B 319 0.07
graphite [6] 372 0.40
BC, " 283 1.17

g-CN® 813 :
BGC;! 714 0.40
C,NI10] 672 0.03
Stanenel!! 226 0.25
TiC (42 447 0.03
TiN (12 433 0.27
Sish3! 446 0.17
SiSelt3! 250 0.12
ZnP 14 556 0.56
Antimonene®! 208 0.34
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