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Fig. S1. Schematic diagram of the spray pyrolysis applied in the preparation of the C-
MoO, composite microspheres for MoTe,-C composite microspheres as a precursor

powder.
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Fig. S2. Morphologies and phase analysis of the C-MoO, composite microspheres

prepared at 500 °C in N, atmosphere by spray pyrolysis: (a) SEM image and (b) XRD

pattern.



Fig. S3. EDS analysis of the cracked C/MoTe, composite microspheres at different

locations.
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Fig. S4. XRD patterns of the core-shell-structured C@MoTe, and C/MoTe, composite

microspheres formed at different tellurization temperatures.
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Fig. S5. EDS spectrum of the C@MoTe, composite microspheres formed by tellurization
at 600 °C.

Table S1. Elemental analysis (EA) of the C@MoTe, composite microspheres formed by
tellurization at 600 °C.

C (Wt %) | H (wt %) | O (wt %) | N (wt %)
C@MoTe, | 15.1 - i i
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Fig. S6. SEM image and XRD pattern of the bare MoO; powders formed as an
intermediate product for the bare MoTe, powders: (a) SEM image and (b) XRD pattern.
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Fig. S7. Morphologies, SAED, XRD patterns, and elemental mapping images of the bare
MoTe, powders as a comparison sample: (a) SEM image, (b) TEM image, (c,d) HR-TEM
images, (¢) SAED pattern, (f) XRD pattern, and (g) elemental mapping images.
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Fig. S8. N, gas adsorption and desorption isotherms of the core-shell-structured

C@MoTe, and C/MoTe, composite microspheres and bare MoTe, powders.
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Fig. S9. (a) CV curves and (b) initial discharge-charge profiles of the bare MoTe,

powders.
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R, : the electrolyte resistance, corresponding to the intercept of high frequency
semicircle at Z,. axis

Ry : the SEI layer resistance corresponding to the high-frequency semicircle

Q; : the dielectric relaxation capacitance corresponding to the high-frequency semicircle
R the denote the charger transfer resistance related to the middle-frequency semicircle
Q; : the associated double-layer capacitance related to the middle-frequency semicircle

Z, : the Na-ion diffusion resistance

Fig. S10. Randle-type equivalent circuit model used for AC impedance fitting.



Table S2. Sodium-ion storage properties of various transition metal dichalcogenides

materials.

TMDs Synthesis Electrochemical properties Ref
MoS,/C nanospheres Hydrothermal method 400 mA h g'! after 300 cycles at 0.67 A g! [S1]
MoS; nanosheet/CNTs  Hydrothermal method 495.9 mA h g! after 80 cycles at 0.2 A g'! [S2]
MoSe, yolk—shell 433 mA h g after 50 cycles at 0.2 A

Spray pyrolysis [S3]
microspheres g!
MoSe,

Hydrothermal method 459 mA h g'! after 90 cycles at 0.2 A g'! [S4]
nanosheet/ MWCNTs
C-MoSe,/rGO Hydrothermal method 445 mA h g'! after 350 cycles at 0.2 A g [S5]
NiSe,-rGO-C

Electrospinning 468 mA h g'! after 100 cycles at 0.3 A g! [S6]
composite nanofiber
FeSe, Microspheres Hydrothermal method 372 mA h g after 2000 cycles at 1.0 A g'! [S7]
Urchin-like CoSe, Solvothermal method 410 mA h g'! after 1800 cycles at 1.0 A g! [S8]
Nickel disulphide
graphene nanosheets Hydrothermal method 407 mA h g after 200 cycles at 0.087 A g'! [S9]
composites

This
C@MoTe, Spray pyrolysis 286 mA h g after 200 cycles at 1.0 A g’!
study
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