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Fig. S1 The SEM images and corresponding TEM images of ZIF-67 (a, c) and Co-HNC pre (b, d).



Fig. S2 The XRD spectra of (a) ZIF-67 and (b) Co-HNC pre.

Fig. S3 The SEM images and their corresponding TEM images of Co/CoP-NC (a, c), Co-HNC (b, d).



Fig. S4 The EDS mapping of Co/CoP-HNC.

Fig. S5 The ORR evaluation for (a) Co/CoP-HNC with different pyrolysis temperature and (b) Co/CoP-HNC, Co-HNC 

pre, Co-HNC.



Fig. S6 The CV plots of (a) Co/CoP-HNC, (b) Co-HNC and (c) Co/CoP-NC with different scan rates.

Fig. S7 (a) The OER performance of Co/CoP-HNC on GC in 0.1 M KOH. (b) A bubble was observed on GC after 400 

s under a constant potential of 1.56 V.



Fig. S8 The EIS spectra of Co/CoP-HNC, Co-HNC and Co/CoP-NC for (a) OER and (b) HER. The performance of 

Co/CoP-HNC with different pyrolysis temperature for (c) OER and (d) HER.



Table S1 Summary of state of the art bifunctional oxygen electrocatalysts in 0.1 M KOH.

Catalysts
Loading

mg/cm2

EORR/V

half-wave

EOER/V

10 mA/cm2
ΔE/V Ref.

Co/CoP-HNC 0.19 0.83 1.62 0.79 This work

NC@Co-NGC 

DSNCs
0.4 0.82 1.64 0.82 Ref. 1

PFSA-Fe3.5Ni ~0.37 0.83 1.64 0.81 Ref. 2

S,S′-CNT1000 ℃ 0.23 0.79 1.58 0.79 Ref. 3 (1 M KOH) 

NiO/CoN PINWs 0.2 0.68 1.55 0.87 Ref. 4

Co@Co3O4/NC-1 0.21 0.8 1.65 0.85 Ref. 5

0.714 0.86 --N/Co-doped

PCP//NRGO 0.357 -- 1.66

0.80 Ref. 6

Co-CoO/N-rGO 0.21 0.78 1.62 0.84 Ref. 7

FeNO-CNT-CNFF 0.4 0.87 1.66 0.79 Ref. 8

N-GCNT/FeCo-3 0.2 0.92 1.73 0.81 Ref. 9

N-PC@G-0.02 ~0.41 0.80 1.63 0.83 Ref. 10

NiCo2S4/N-CNT 0.248 0.80 1.60 0.80 Ref. 11

S,N-Fe/N/C-CNT 0.6 0.85 1.60 0.75 Ref. 12

A-PBCCF-H ~0.25 0.76 1.64 0.88 Ref. 13

Pb2Ru2O6.5/KB 0.637 0.81 > 1.6 > 0.79 Ref. 14

N, S-doped porous 

carbon
0.42 0.88 1.69 0.81 Ref. 15



Table S2 Summary of state of the art bifunctional electrocatalyst in 1 M KOH for water splitting.
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