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Section S1. Fourier Transform Infrared Spectroscopy (FT-IR)

| | | | |
ZIF-9 (Es€) (€H) Imidazole (E-H)
ring

(Co-N)

|
Co/CZIF-9_900 736

Intensity (a.u.)

|
N~
(9]
Tp)

1900 1600 1300 1000 700 400
Wavenumber (cm™)

Figure S1. FT-IR spectra of activated ZIF-9 (black) in comparison with Co/CZIF-9_900 (red).
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Figure S2. FT-IR spectra of activated ZIF-12 (blue) in comparison with Co/CZIF-12_900
(purple).
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Section S2. Thermogravimetric analysis
calorimetry (DSC) curves

(TGA) and Differential scanning
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Figure S3. TGA-DSC curve of the activated ZIF-9 annealed in dry air. Herein, we further
performed thermogravimetric analysis combined with differential scanning calorimetry (TGA-
DSC) for ZIF-9 under dry air (80% N2, 20% Oy). Specifically, the framework of ZIF-9 is confirmed
to be thermally stable > 320 °C with a specific exothermic peak at 340.4 °C.
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Figure S4. TGA-DSC curve of the activated ZIF-12 annealed in dry air. Herein, we further
performed thermogravimetric analysis combined with differential scanning calorimetry (TGA-
DSC) for ZIF-12 under dry air (80% N2, 20% O2). In detail, the framework of ZIF-12 is confirmed
to be thermally stable > 320 °C with a specific exothermic peak at 332.2 °C.

S6



Section S3. N, adsorption-desorption measurement of Co/CZIF-9 and Co/CZIF-12
materials
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Figure S5. N adsorption-desorption isotherm of Co/CZIF-9 (a) and Co/CZIF-12 (b) annealed at
700, 800, and 900 °C
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Where S and Qm are the BET or Langmuir surface area and quantity adsorbed. Na is Avogrado’s

number, A is the molecular-sectional area and V symbolizes the molar volume of adsorbed gas.

Figure S6. Plot of the linear region of the adsorption N2 isotherm of Co/CZIF-9_900 used for the
BET equation (a), the Langmuir equation (b), and summary of parameters in the BET and

Langmuir analysis (c).
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Where S and Qm are the BET or Langmuir surface area and quantity adsorbed. Na is Avogrado’s
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Figure S7. Plot of the linear region of the adsorption N2 isotherm of Co/CZIF-12_900 used for the
BET equation (a), the Langmuir equation (b), and summary of parameters in the BET and

Langmuir analysis (c).
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Section S4. Energy-dispersive X-ray mapping (EDX-mapping) and transmission

electron microscopy (TEM) analysis

ZIF-9
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Figure S8. TEM images of ZIF-9 (a and b), ZIF-12 (c and d), Co/CZIF-9 900 (e and f), and
Co/CZIF-12_900 (g and h).
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Elemental mapping of ZIF-9 .
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Figure S9. Elemental mapping by SEM-EDX of ZIF-9.
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Elemental mapping of ZIF-12
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Figure S10. Elemental mapping by SEM-EDX of ZIF-12.
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Section S5. The electrochemical measurements of Co/CZIF-9 and Co/CZIF-12
materials
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Figure S11. An equivalent circuit used for fitting. Schematic representations: Ri/R2/R3, the
resistance of charge transfer, the resistor of the SEI film and the internal resistor of the battery;
CPE1/CPE>, the constant phase element of the electrode/electrolyte interface and the SEI layer;
W1, Warburg diffusion element.
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Figure S12. The first three CV curves of Co/CZIF-9 700 at a scan rate of 0.1 mV s in the
potential range of 0.01-3.0 V (a); The discharge/charge curves of Co/CZIF-9_700 at a current
density of 0.1 A g* for the three cycles (b).
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Figure S13. Cycle-life property of Co/CZIF-9_700 at a current density of 0.1 A gt over 100 cycles
(a); The Nyquist plots of Co/CZIF-9_700 material (b); Rate performance of Co/CZIF-9_700 at

various current density (c) and (d).
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Figure S14. The first three CV curves of Co/CZIF-9_800 at a scan rate of 0.1 mV s in the
potential range of 0.01-3.0 V (a); The discharge/charge curves of Co/CZIF-9_800 at a current
density of 0.1 A g for the three cycles (b).
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Figure S15. Cycle-life property of Co/CZIF-9_800 at a current density of 0.1 A g over 100 cycles
(a); The Nyquist plots of Co/CZIF-9_800 material (b); Rate performance of Co/CZIF-9_800 at
various current density (c) and (d).
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Figure S16. The first three CV curves of Co/CZIF-12_700 at a scan rate of 0.1 mV s in the
potential range of 0.01-3.0 V (a); The discharge/charge curves of Co/CZIF-12_700 at a current
density of 0.1 A g™* for the three cycles (b).
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Figure S17. Cycle-life property of Co/CZIF-12_700 at a current density of 0.1 A g* over 100
cycles (a); The Nyquist plots of Co/CZIF-12_700 material (b); Rate performance of Co/CZIF-
12 700 at various current density (c) and (d).
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Figure S18. The first three CV curves of Co/CZIF-12_800 at a scan rate of 0.1 mV s in the
potential range of 0.01-3.0 V (a); The discharge/charge curves of Co/CZIF-12_800 at a current
density of 0.1 A g for the three cycles (b).
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Figure S19. Cycle-life property of Co/CZIF-12_800 at a current density of 0.1 A g* over 100
cycles (a); The Nyquist plots of Co/CZIF-12_800 material (b); Rate performance of Co/CZIF-
12 800 at various current density (c) and (d).
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