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18 Figure S1. XRD patterns of Cu-MoO,@C and MoO,@C. This pattern clearly indicates
19 that the metallic Cu could be completely removed after the treatment with the aqueous
20 solution of FeCls.

1 um
]

21
22 Figure S2. TEM image of NENU-5.
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24 Figure S3. XRD patterns of as-synthesized NENU-5 and simulated NENU-5.
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26 Figure S4. FESEM of as-prepared MoO2@C nano-octahedron.
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Figure S5. XPS spectra of (a) MoO,@C, (b) Mo 3d, (¢) C 1s, (d) Ols.

As displayed in Figure S5b,respectively, two pronounced main peaks are located

at 232.9 eV and 236.1 eV , which could be resigned to Mo 3ds,, and Mo 3d;/, binding

energy of Mo(VI) oxidation state. There are none peaks related to Mo(IV) 3ds, or

Mo(IV) 3ds/,, which are the main composition according to the result of the power X-

Ray diffraction (XRD). The reasons can be as follows. Firstly, XPS only distinguish
the valence state and composition of the sample’s surface, while the composition of

bulk phase is what XRD characterizes; on the other hand, deriving from surface

oxidation of metastable of MoO, when exposed to air, Mo(VI) is discovered, which can

also mean that the majority of MoO, are coated by carbon matrix. The high-resolution
Cls spectrum is displayed in Figure S5c, the main peak at 284.8 eV indicates that the
graphite carbon is the majority. The C-O and C=O bonds at 286.3 eV and 287.9 eV,
respectively, are also shown in Cls spectrum. The Ols peaks are broad suggesting the

different chemical states of oxygen (Figure S5d).
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46  Figure S7. HRTEM of the as-made MoO,@C nano-octahedron.
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48 Figure S8. Cycling performance of MoO,@C at a current density of 1 A g'!.
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49

50 Figure S9. Coulombic efficiency of porous MoO,@C nano-octahedrons and carbon
51 matrix.
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Figure S10.TGA curve of porous MoO,@C nano-octahedrons in air.

The initial weight loss of 7% could be the weight of water, which were absorbed
from the air. Then followed by the gradual oxidation of MoO, to MoO; and the
combustion of carbon. Since the MoQO, particles were homogeneous embedded in the
carbon skeleton, the weight loss caused by the combustion of carbon could be the
majority. Then a significant weight loss could happen. As the sample is composed of
MoQO; and carbon, and converts to only MoOjs after heating to 600 °C with remaining
weight of 72 wt.%. the MoO, content is estimated to be 68.8 wt% in the porous
MoO,@C nano-octahedrons according to the following equation: m (MoO,) = 72 wt.%
*M(MoO,)/M(Mo0O3)/(1-7 wt.%) = 72 wt.%*128/144/(93 wt.%) = 68.8wt.%. And the

carbon content is estimated to be 31.2 wt.%.
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Figure S11. (a, b) SEM and TEM images of porous MoO,@C nano-octahedrons after
50 cycles, (¢, d) SEM and TEM of porous MoO2@C nano-octahedrons after 850

cycles.

Table S1. Comparison of BET specific surface area of various MoO2/C hybrid anode

materials
Samples BET specific surface area Reference
(m? g!)
Porous MoO2@C nano-octahedrons 485 This work
Mo0O;-ordered mesoporous carbon hybrids 304 1
Cage-like MoO;-carbon 70.01 4
MoO;-ordered mesoporous carbon 407 5
Carbon-coated MoO, nanospheres 31 7
Interconnected MoO, nanocrystals with carbon 84.9 8
nanocasting
MoO,-carbon nanowires 93.3 9
Carbon coated MoO; nanobelts 46.9 10
Hierarchical MoO,-graphene 39.2 11
Graphene oxide-wrapped MoO2 porous nanobelts 44.89 15




76 Table S2. The comparison of the capacity of present work with reported MoO,/C

77 hybrid materials

Samples Methods Current Cycle Capacity Ref.
density(mA g') | number | (mAhg')
Porous MoO2@C nano- Solution and 100 50 1442 This
octahedrons annealed 1000 850 443.8 work
MoO;-ordered mesoporous | Solvothermal 100 50 1049.1 1
carbon hybrids
MoO; nanoparticles Solution and 50 350 734 2
embedded in carbon annealed
nanofibers
Hierarchical carbon-MoQO, | Hydrothermal 167.6 60 600 3
core-shell spheres
Cage-like MoO,-carbon Hydrothermal 200 80 692.5 4
MoO;-ordered mesoporous Carbon 50 50 689 5
carbon thermal
reduction
Hierarchical MoO,-C Hydrothermal 200 150 812 6
spheres
Carbon-coated MoO, Hydrothermal 838 30 650 7
nanospheres and annealing
Interconnected MoO, Hydrothermal 200 70 640 g
nanocrystals with carbon
nanocasting
MoO,-carbon nanowires Oil bath and 200 20 500 9
calcination
Carbon coated MoO, Hydrothermal 100 30 617.2 10
nanobelts and calcination
Hierarchical MoO»,- Solution and 1000 70 600 11
graphene anealed
MoO,-graphene thin film | Layer-by-layer 47.8 100 675.9 12
self-assembly
3D graphene supported Chemical 200 150 986.9 13
MoO, vaper
deposition
MoO,-graphene Hydrothermal 100 60 1009.9 14
and calcination
Graphene oxide-wrapped Solution and 60 - 974 15

MoO?2 porous nanobelts

hydrothermal
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