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Fig. S1 EDS mapping images of N-MoSe,/C showing the elemental distributions of Mo, Se, N

and C.
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Fig. S2 SAED patterns of MoSe, and Carbon layer



1-MoSe, 2.01

=8 2-N-MoSe,
—_ 3-MoSe,/C
e
S 4-N-MoSe,/C 1.6
g 1.5+
£
H
«
(5]
S
)
1.0 -
3
=
o
=
o 0.52
A 0.5 4

0.08
0-0 T L] L] L]
1 2 3 4

Fig. S3 Carbon content of prepared samples.
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Fig. S4 Pore size testing of corresponding prepared samples.



Table S1. Performance comparison of typical reported cathode catalysts for Li-CO,

batteries.
Current Capacity Over Current Cut off Cycling
Cathode catalyst density (mA  (mAhg')  potential density capacity stability Ref.
g" (V) (mAg') (mAhg))
Ru-O-Zr/Ce 100 21075 1.03 100 1000 167 1
MnOx-CeO, 100 13631 1.49 100 1000 253 2
CCGA 100 7860 1.53 100 1000 100 3
Cu-CosN@CC 100 31000 1.32 200 500 131 4
Ir-Te 100 13247 1.48 1000 1000 350 5
IrRu/N-CNTs 100 6228 <l.5 100 500 >600 6
RuCo NSs/CNT 100 8057 0.94 100 1000 44 7
PdCu/N-CNF 100 18500 1.17 100 1000 270 8
FeCoNiMnCuAl@C 100 27664 1.03 100 1000 134 9
Ru/NS-G 100 12,448 1.4 100 1000 >100 10
MoS,/CNT 100 8551 1.24 100 500 142 11
Mos;P/Mo 50 10577 0.13 250 500 78 12
MWCNT/Ru 150 6531 1.30 50 500 50 13
MWCNT/RuNi 200 15165 1.13 200 500 >80 14
N-MoSe,/C 100 37720 1.54 100 500 89 This
work
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Fig. S5 The discharge performance of N-MoSe,/C at different atmosphere.
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Fig. S6 Equivalent Circuit Model. Rs: Solution Resistance. Rct: Charge Transfer Resistance. CPE:

Constant Phase Element. W0: Warburg Resistance



1.54V

W

:

o
1

@ Recharge
@ Discharge

Terminal Potential (V)
g
1

o 200 00 600 800 1000
Time (h)
Fig. S7 The cycle performance of N-MoSe,/C assembled battery under the condition of 100 mA g-
! current density and cut-off capacity of 500 mAh g-! test.



Fig. S8 HRTEM image of N-MoSe,/C nanoflowers after cycling.
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Fig. S9 The cycle stability of (a) MoSe,/C, (b) N-MoSe, positive electrode under the condition of
100 mA g'! current density and cutoff capacity of 500 mAh g!
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Fig. S10 Optimized structural models: (a) MoSe,(1 0 0) and (b) N-MoSe,(1 0 0).
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Fig. S11 Structure models of Li with (a) MoSe, and (b) N-MoSe,.
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