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Captions

Fig.S1 (a, b) Low-magnification and (c¢) High-magnification SEM image of MoS,
nanotubes. (d) SEM image of MoS,@GO-2 composite.

Fig.S2 FTIR spectra of the as-prepared MoS, nanotubes.

Fig.S3 High-magnification SEM images of NC-MoS,@rGO-2 composite.

Fig.S4 TEM images of NC-MoS,@rGO-2 composite.

Fig.S5 (a, b) Low-magnification images, (¢, d) High-magnification SEM images, (e-g)
TEM images, (h) HRTEM image, and (i-m) EDS mapping of NC-MoS; nanotubes.
Fig.S6 (a) Low-magnification and (b, ¢) High-magnification SEM images of NC-
MoS,@rGO-1 nanotubes. (d) Low-magnification and (e, f) High-magnification SEM
images of NC-MoS,@rGO-3 composite.

Fig.S7 XRD patterns of MoS; nanotubes and MoS,@GO-2 composite.

Fig.S8 Discharge/charge voltage profiles of NC-MoS,@rGO-2 electrode at different
current densities for LIBs.

Fig.S9 Long-term cycling stability of NC-MoS,@rGO-2 electrode at 1 A g'! for LIBs.

Fig.S10 Cycling performance of NC-MoS,, NC-MoS,@rGO-1, NC-MoS,@rGO-2
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and NC-MoS,@rGO-3 electrodes at 1 A g'! for LIBs.

Fig.S11 Long-term cycling stability of NC-MoS,@rGO-2 electrode at 10 A g! for
LIBs.

Fig.S12 (a) Low-magnification and (b) High-magnification SEM images of NC-
MoS,@rGO-2 composite after 500 cycles at 2 A g'.

Fig.S13 (a) EIS and (f) the corresponding relationship plots between Z' and w2 of
NC-MoS2@rGO-2 electrodes before cycles. (¢) plots of Z' vs. ® ? after different
cycles at 0.2 A g'! for LIBs.

Fig.S14 E versus t profile of NC-MoS,@rGO-2 electrode for a single GITT during
the lithiation process.

Fig.S15 (a) EIS and (b) Linear fits (relationship plot between Z' and @™ '?) in the low-
frequency region of NC-MoS,@rGO-2 electrode before cycles for NIBs.

Table S1 Comparison of the cycling performance of NC-MoS,@rGO-2 with the
relevant anode materials for Li-ion batteries in the recently reported literature.

Table S2 Fitting parameters of NC-MoS,@rGO-2 electrode for LIBs after different
cycles.

Table S3 Comparison of the cycling performance of NC-MoS,@rGO-2 with the

recently reported MoS,-based anode materials for Na-ion batteries in other literature.
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Table S1

. Current density (Cycles) Capacity Reference
Materials (mAg) (mAhg)
500 200 925 1
N-GRs/MoS, 2000 600 547
WS,/ MoS,@C/tGO 500 450 1036.5 21
hollow microspheres 1000 550 701.8
3D NCMTs@A- .
MoS,/RGO composite 1000 1000 44
MoS,/C@G hybrid 100 500 691.7 141
nanosheet 500 1000 662.7
MoS,/graphene 100 150 813 5]
200 100 1170
- - [6]
MOSZ/mn(; IFociri)oduss hollow 1000 100 970
1250 350 951
, 200 200 1092 (71
1T=MoS,/thGO 5000 2000 635
G-MoS, composite 5000 1500 539.9 (81
CNT@NCT@W-MoS,/C 500 200 734 9l
200 200 1226 (10]
MoS,@rGO-CNTs 5000 1000 745
500 200 1089
[11]
M(S+C)rGO 5000 200 696
200 200 1308.6
200 500 1115.4
. 1000 2000 1034.3 This work
NC-MoS,@rGO-2 2000 1500 774
5000 6590 528.4
10000 500 407.9
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Table S2

Number of cycles 0 5 50 100 200
R (QQ) 316.3 60.45 53.21 30.8 25.54
g, (Q s 236.2 74.9 37.8 36.2 30.1
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Table S3

. Current density (Cycles) Capacity Reference
Materials (mAg) (mAhg)
WS,/MoS,@C/rGO 100 180 470.6 21
Hollow mi here 500 250 411.8
W THICTOSPREres 1000 280 372.8
[12]
MoS,@RGO 500 200 253.1
200 200 328 131
MoS,@N-RGO 1000 300 250
. 1000 500 331
- _ [14]
MoS,/m-C@a-C@Ti;C; 2000 2000 212
MoS,/m-C porous-hollow 200 300 397 16
nanorods 500 500 350
100 (15]
SnS,@MoS,@rGO 100 396
18]
G-MoS, composite 1000 200 256
1000 100 335 l
CNT@NCT@W-MoS,/C 2000 100 783
rGO/MoS, 1000 300 362.5 [16]
. 1000 300 417.2 (17
MoS,@rGO composites 2000 500 289 5
[18]
Ex-MoS,/RGO@C 100 150 415
[19]
MoS,-G microflower 200 100 500
500 400 463 201
MoS,-C@C 2000 1000 312
200 200 554.8
NC-MoS,@rGO-2 1000 1000 463.6 This work
2000 1500 383.2
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