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1. Materials and methods

All chemicals were of reagent grade purity and purchased from commercial
vendors without further purification. Powder X-ray diffraction (PXRD) measurements
were carried out on a Bruker AXS D8 Advance instrument. The specific surface area
were measured on a Bel Japan BELSORP-MINIII. Transmission electron microscopic
(TEM) images were measured on Hitachi JSM-7500F. Scanning electron microscopic
(SEM) images were obtained on a Hitachi JEM-2100F. X-ray photoelectron
spectroscopy (XPS) was collected on Thermo Scientific ESCALAB 250Xi using Al Ka
radiation and the C 1s peak at 284.8 eV as the internal standard. All electrochemical
measurements were performed on a CHI760E electrochemical workstation.
2. Experiment for electrochemical measurements

A conventional three-electrode system was used with Cu Foam electrode as work
electrode, Saturated calomel electrode (SCE) as the reference electrode and Platinum
(Pt) foil as counter electrode (surface area of 15 x 15 mm). The potential values are
corrected to the reverse hydrogen electrode (RHE) according the equation E (RHE) =
E (SCE) + 0.245 + 0.0591 pH V. Typically, 5.0 mg of 1 and 20.0 pL Nafion solution (5
wt%) were dispersed in 1 ml of mixed solvents of deionized water and ethanol (V\V =
1:1) to form a homogeneous solution. Then 10.0 pL of the homogeneous solution was
put on a Cu foam electrode to prepare the work electrode. In order to achieve a constant
state of the anodic electrode, the catalyst was electrochemically pre-activated by 15

cyclic voltammetry scans at a scan rate of 10 mV s™! before the electrochemical test.



3. The powder XRD pattern of Co-MOFs
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Figure S1. The powder XRD pattern and the simulated one from the single-crystal

diffraction data of Co-MOFs.



4. The pore size distribution plot of Co-NPs@NC-600

0.10
E

5 0.08-
g

< 0.06
£

=

§ 0.04 -
2 i
Q

& o.oz-J
= k
< i
% 0.00

10 20 30
Pore width (nm)

Figure S2. 4. The pore size distribution plot of Co-NPs@NC-600.
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5. FTIR spectra of (A) Co-MOF and (B) Co-NPs@NC-600
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Figure S3. FTIR spectra of (A) Co-MOF and (B) Co-NPs@NC-600.



6. TGA curves of Co-NPs@NC-500, 600 and 700 samples measured in oxygen
atmosphere
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Figure S4. TGA curves of Co-NPs@NC-500, 600 and 700 samples measured in oxygen

atmosphere.



Figure S5. SEM images of Co-NPs@NC-500 (A) and 700 (B) samples.



8. The statistical analysis of Co nanoparticles.
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Fig. S6. The statistical analysis of Co nanoparticles.



9. The equivalent circuit of the EIS curves.
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Figure S7. The equivalent circuit of the EIS curves.



10. Cyclic voltammograms at various scan rate of commercial Co powder.
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Fig. S8. Cyclic voltammograms at various scan rate of commercial Co powder.



11. Comparison of OER catalytic performance of recently reported state of the art Co-
based OER catalysts
Table S1. Comparison of OER catalytic performance of recently reported state of the

Co-based OER catalysts.

Overpotential

Catalysts @ 10mA cm? Electrolyte  reference
(mV)

Co@NC 29265 1MKOH 292 1
Co-Fe alloys 330 1 M KOH 2
Co-NG-5010-08 440 1M KOH 3
NG-CoSez nanobelt 370 1M KOH 4
ultrathin CoSe; 320 0.1M NaOH 5
Co0304/NRGO 420 1M KOH 6
hollow Co304 microtubes 290 1M KOH 7
C0304 nanosheets 300 0.1 M KOH 8
Co2P nanoneedles 310 1 M KOH 9
CoNPs-N-GR 400 1M KOH 10
Co/CoP - HNC 300 1M KOH 11

Co-NPs@NC 310 1M KOH Present

work
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