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Table S1 The lattice constants (a), alterations in bond lengths (di-d4), angles (61-64) and band gaps
of monolayer MSi;N4 and MoSi>Z4
a(A) di(A) d(A) da(A) du(A)  6()  0(°)  0(°) 0s(°) Eq
(eV)
MoSiNgs 291 6.99 175 175 209 11209 106.71 88.22 73.01 170
CrSipNs 284 686 172 175 200 110.74 108.17 90.36 70.02 0.51
WSipNg 290 7.01 175 174 210 11226 106.60 87.84 73.60 2.13
TaSipN4s 296 700 178 175 212 11270 106.00 8829 7294 /
TiSipNg 292 690 176 175 2.06 111.86 106.96 90.1 7044 1.63
ZrSinNg 303 7.04 181 175 218 11327 10534 88.26 7297 157
HfSi2Na  3.02 699 180 175 218 11295 10565 88.80 7212 1.63
MoSi,P4 346 936 225 223 245 100.73 117.22 89.75 70.88 0.69
MoSi,Ass  3.61 990 236 234 256 9943 11825 8956 71.15 0.60

* Corresponding author.
E-mail address: mqlong@csu.edu.cn (M. Long).



Fig. S1 Side view and top view of monolayer MSi;Ns (M= Mo, Cr, W, Ta, Ti, Zr and Hf) and
MoSiZ4 (Z= P and AS)

-1000

945 CrSiyN, WSiN, TaSi,N,
-1020
-~
&
W
=960
B -1020
= -1040
S 75
990 -1060 - . - : -1040 . . . .
0 1000 2000 3000 4000 5000 O 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Time (fs) Time (fs) Time (fs)
-950 -940 -
TiSi,N, ZrSi,N, HISi,)N,
-980
o)
2.
&
& -960 mw»mmwwm
3 -1000
= -
=

} 980 -1020
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 O 1000 2000 3000 4000 5000

Time (fs) Time (fs) Time (fs)

720 ; MoSi,As
N MoSi,Py 2145
L
v~
25740 h' M hl‘" -| - \ o
5 -675
=
=

7604 -690

0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Time (fs) Time (fs)

Fig. S2 The free energy and temperature over 5 ps during AIMD at 300 K of monolayer MSi;Ny4
and MoSiZ4
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Fig. S4 The adsorption energy of stable adsorption site for alkali metal atoms of monolayer MSi>Ny
and MoSi2Z4



Fig.S5 The charge density difference at the most stable positions of Li adsorption on monolayer

MSi2N4 and MOSizZ4
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Fig.S6 The PDOS of TMs before and after Li adsorption
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Fig. S8 The band structures of monolayer MSi;N4 and MoSi>Z4



Table S2 Elastic Properties of MSi:Ns and MoSixZ4 (Elastic Constants Cjj, Shear Modulus

G?P,Young’s Modulus Y in N/m, and Poisson’s Ratio v)

Cu Ci2 Cn Cos=G?P Yix Yiy) Vix] Viyl

CrSizNy 523.71 154.37 523.71 184.67 478.21 478.21 030 0.30

WSizNy 574.64 158.07 574.64 208.29 531.16 531.16  0.28 0.28

TaSi>2Ngy 518.85 166.10 518.85 176.37 465.67 465.67 032  0.32

TiSi2N4 498.16 153.31 498.16 172.43 450.98 45098 031 031

ZrSipNyg 437.89 138.86 437.89 149.52 393.85 393.85 032 032

HfSi>Nyg 459.25 156.23 459.25 151.51 406.11 406.11 034 034

MoSiyP4 218.90 55.57 218.90 81.67 204.80 20480 025 025

MoSirAsy 181.46 52.83 181.46 64.32 166.08 166.08 0.29 0.29
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Fig. S9 The voltage profiles as a function of specific capacity of monolayer MSi>N4 and MoSi»Z4



