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Fe;0,@MoS,-GP

Figure S1 (a) Photographs of graphite paper substrate, MoS, NSAs on graphite paper and
Fe;04@MoS, NSAs composite on graphite paper; (by, by) Low- and high-magnification SEM
images of graphite paper substrate; (c, ¢;) Low- and high-magnification SEM images of MoS,
NSAs; (dy, d;) Low- and high-magnification SEM images of Fe;0,@MoS, NSAs composite.
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Figure S2 Formation mechanism of Fe;04@MoS; nanostructure.
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Figure S3 (a, b) SEM images of the MoS, nanosheet arrays on carbon textiles
substrate; (¢) XRD pattern of the MoS, nanosheet arrays on carbon textiles substrate,
confirming the composition; (d, €¢) SEM images of MoS, nanosheet arrays on Fe foil
substrate; (f) XRD pattern of the MoS, nanosheet arrays on Fe foil substrate,
confirming the composition. All these samples were fabricated based on the protocol

proposed in Fig. 1, clearly demonstrating its generality.
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Figure S4 (a) SEM images the MoS, nanosheets; (b) EDS microanalysis and the
corresponding elemental contents on selected areas of the MoS, nanosheets; (c) EDS
elemental mappings of Mo, S and C for the MoS, nanosheets with corresponding SEM

image.



-100 O

b —o—Fes0.@MoS:-GP-2 (Charge) ~Nt °
- a —O—Fes0s@MoS2-GP-2 (Discharge) | 380 O

Deoo]  —0—Fes0:@MoS=-GP-5 (Charge) =
= —O—Fes0s@MoS2-GP-5 (Discharge) i (=}

< i —O— Fe304@MoS2-GP-10 (Charge) g0 O
g 0B —O— Fe304@Mo0S2-GP-10 (Discharge) Qh
2 5
a B e ——— — 40 o

2 s B

2 00| &7 2
o - 20 —
oS
l f.

0 ’ T J T T T ! T L T ! r—0
0 50 100 150 200 250 300

Cycle number

Figure S5 Cycling performance of the Fe;04@MoS,-GP composites during the second
hydrothermal process at various reaction stages by setting the reaction time to 2 h, 5 h,
and 10 h (marked as Fe;04@Mo0S,-GP-2, Fe;04@MoS,-GP-5, and Fe;04@MoS,-GP-10,
respectively) at a constant current density of 400 mA g-.



Figure S6 SEM images of Fe;O4@MoS,-GP-10 anodes after 300 times cycling.
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Figure S7 (a) The initial three CV curves for GP, MoS,-GP, Fe;0,@MoS,-GP, recorded

at a scan of 0.1 mV s°; (e) Representative CV curves of an electrode based on the MoS,-

GP obtained at a voltage range of 0 to 3.0 V (vs Na/Na*) and potential scan rate of 0.1 mV
s'; (b) Voltage profiles plotted for the first, second, third, 5, 8®, 10t 20t and 50t cycles
of the MoS,-GP electrode at a current density of 100 mA g!.



Figure S8 SEM images of (a) MoS,, (¢) Fe;04@MoS, anodes before cycling, and (b) MoS,, (d)

Fe;04@MoS; anodes after 300 times cycling.



Figure S9 (a) SEM image of a cracked Fe;O4@MoS; anodes after 300 times cycling;
The corresponding EDS elemental dot-mapping images of (b) Mo, (¢) S, (d) Na, (e) Fe
and (f) O elements; (g) EDS microanalysis and the corresponding elemental contents on

selected areas of the Fe;O4@MoS; anodes after 300 cycles.
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Figure S10 TEM image (a) and Raman spectra (b) of Fe;0,@MoS, composite after 300

times cycling.



Table S1 The comparison of electrochemical performance for MoS, nanostructures and MoS,-

based composite nanomaterials prepared by different methods.

Fe;0,@MoS,-GP

L -1
composite 468 mAh g at 100 mA g

MoS,@C-CMC 446 mAh g1 at 20 mA gt

Asprepared
MoS, nanosheet
arrays
MoS,/Graphene
composite

530 mAh g1 at 40 mA g1

~550 mAh g! at 20 mA g!

MoS; microflowers 595 mAh g'at 67 mA g!

MoS,/Graphene
composite paper
MoS,-PEO,;,
nanocomposite
Yolk-shell SnS-MoS,

composite
microspheres

MoS,/SWNT
composite
HfO,-coated
MoS, nanosheet

TiO,-coated MoS,
nanofiber
TiO,-B/MoS,
nanowire array

240 mAh g' at 25 mA g

185 mAh g at 50 mA g!
453 mAh g1 at 200 mA g!

437 mAh g1 at 50 mA g1

613 mA h g'at 100 mA gt
~740 mA h g1 at 100 mA g!

214 mA h g at 20 mA g!

MoS, /C nanospheres 520 mA h g at 67 mA g!

Mesoporous MoS,/C-

-1 -1
S 1Tk raaphttes 481 mAhg'at100 mAg

MoS,-CNFs film 381.7mA h g’: at 100 mA g-

MoS,/rGO composite 575 mA h g at 100 mA g-!

MoS,/Graphene 4 4

G 491.7mA h g' at S0 mA g
Multiwalled

carbon@MoS,@carbo ~968 mA h g at 70 mA g!
n nanocables

MoS ,@C nanotubes 610 mA h g at 50 mA gt

MoS,@ACNTs 572mAh g at 100 mA g
3D MoS,
nanosheet/CNTs 540 mA h g at 50 mA g!
composite
References

231 mA h g at 3200 mA g!

205 mAh g at 1000 mA gt

251 mAh g1 at 320 mA g1

352 mAh g! at 640 mA g!

240 mAh g at 6700 mA g!

173 mAh g at 200 mA g!

112 mA h g at 1000 mA g

238 mA h g1 at 7000 mA g1

192 mA h g1 at 20000 mA gt
347 mA h g at 1000 mA g-!
510 mA h g-1 at 2500 mA g1
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390 mA h g! at 1340 mA g
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406 mA h g1 at 1000 mA g-!

247.2 mA h g! at 2000 mA g

817 mA h g! at 7000 mA gt

370 mA h g at 2500 mA g1

396 mA h g at 1600 mA g1

3284 mA h g at 500 mA g

~72.5% after 300 cycles
at 100 mA g!

~79.4% after 100 cycles
at 80 mA g!

~72.8% after 100 cycles
at 40 mA g

~50.8% after 100 cycles
at 67 mA g1

~50.8% after 50 cycles
at 80 mA g1

~83% after 20 cycles
at 25 mA g1

~65.8% after 70 cycles
at 50 mA g1

89% after 100 cycles
at 500 mA g-!

~95% after 100 cycles
at 200 mA g-!

91% after 50 cycles
at 100 mA g-!

64% after 30 cycles
at 100 mA g!

~89.2% after 100 cycles
at 20 mA g1

~77.5% after 50 cycles
at 67 mA g!

~94% after 100 cycles
at 100 mA g!

74.8% after 600 cycles
at 100 mA g!

94% after 50 cycles
at 100 mA g1

81% after 200 cycles
at 100 mA g!

77% after 200 cycles
at 700 mA g!

80% after 200 cycles
at 500 mA g!
~72% after 150 cycles
at 500 mA g!

89.3% after 100 cycles
at 50 mA g1
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