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Figure S1. (a, b) SEM images and (¢, d) TEM images of Cu-Co precursor.
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Figure S2. (a) XRD pattern, (b) SEM image and (¢, d) TEM images of Cu-CoO

precursor.
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Figure S3. Nitrogen adsorption desorption curves of Cu-CoSe@NC.
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Figure S4. (a) XPS full spectrum and (b) C 1s of Cu-CoSe@NC.

Table S1. The accurate mass percentage of Co, Se, N, C, and Cu in Cu-CoSe@NC
from XPS.

Element Mass[%] Atom[%]
C 53.00256995 81.58772134
Se 35.43540706 8.29731025
Co 23.60032031 7.403974545
0 2.310010247 2.669422109
Cu 0.142882667 0.041571756
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Figure S5. (a) XRD pattern, and (b) SEM image of CoSe@NC.
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Figure S6. (a) GCD curves at 0.1 A g, and (b) GCD curves at various current
densities of CoSe@NC.

Table S2. Performance comparison of properties of selenide based anode materials
Current . .
Electrode density ((Iiji;c;t_?) Szri‘;)relf Reference
(Agh
Cu-CoSe@NC 5 428.5 800 This work
SnSe, NCs/C 1 363 1000 Ref.1
MoSe,/NP-HCNS 1 210.5 1000 Ref.2
M-MoSe,/NPCNF 1 212.7 1000 Ref.3
Cu—CoSe, 1 387 500 Ref.4
WSe,/N,P-C-2 1 265 1500 Ref.5
MoSe,/N-PCD 2 223 1000 Ref.6
CoSe,@NC 5 354.1 800 Ref.7
S-TiSe,/Fe;04 5 432.3 200 Ref.8
FeSe,@NC-0.3 5 480 500 Ref.9
Fe-NiSe,@C NS 5 302 1000 Ref.10
NM@NCNs-2 5 480 200 Ref.11
Cu doped SnSe 5 304 1000 Ref.12
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Figure S7. (a) GITT curve of pure CoSe@NC; (f) the calculated sodium-ion diffusion
coefficients.
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Figure S8. Nyquist plots of the Cu-CoSe@NC and CoSe@NC.
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Figure S9. Ex-situ TEM patterns of the Cu-CoSe@NC anode measured at
discharging to 1.0 V (0.1 A g). (a) TEM image. (b) HRTEM image and (c, d)
corresponding EDS mapping images of the electrode.

Figure S10. Ex-situ TEM patterns of the Cu-CoSe@NC anode measured at
discharging to 0.01 V (0.1 A g'!). (a) TEM image. (b) HRTEM image and (c, d)
corresponding EDS mapping images of the electrode.
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Figure S11. Ex-situ TEM patterns of the Cu-CoSe@NC anode measured at charging
to 1.6 V (0.1 A g'!). (a) TEM image. (b) HRTEM image and (c, d) corresponding
EDS mapping images of the electrode.
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Figure S12 The XRD and morphology characterization of NVPOF.

Figure S13 The corresponding EDX mapping of NVPOF.
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Figure S14 The image of soft package full cell and corresponding cycling
performance.
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