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Fig. S1. XRD pattern of CoNiCHH/NF.

Fig. S2. SEM image of CoNiCHH/NF.



Fig. S3. XRD pattern of CoNi-MOF/NF

Fig. S4. SEM image of CoNi-MOF/NF.



Fig. S5. EDX spectrum and elemental composition in Co0.4Ni1.6P-CeO2/NF.

Fig. S6. TEM image of Co0.4Ni1.6P.



Fig. S7. XRD pattern of MOF-derived Ni2P/NF.

Fig. S8. The LSV plots of Co0.4Ni1.6P-CeO2/NF, Co0.4Ni1.6P/NF, and IrO2/NF in a 
neutral solution (0.1 M PBS, pH 6.8).



Fig. S9. Cyclic voltammograms of Co0.4Ni1.6P-CeO2/NF measured at different scan 
rates.

Fig. S10. Cyclic voltammograms of Co0.4Ni1.6P/NF measured at different scan rates.



Fig. S11. Cyclic voltammograms of CoNi-MOF/NF measured at different scan rates.

Fig. S12. Cyclic voltammograms of Ni2P/NF measured at different scan rates.



Fig. S13. OER polarization plots of Co0.4Ni1.6P-CeO2/NF, Co0.4Ni1.6P/NF, and CoNi-
MOF/NF normalized by the related ECSA values.

Fig. S14. The LSV curves recorded before and after 3000 cycles.



Fig. S15. SEM image of Co0.4Ni1.6P-CeO2/NF after long-term stability test.

Fig. S16. Ni 2p XPS spectrum of Co0.4Ni1.6P-CeO2/NF after 20 h stability test.



Fig. S17. P 2p XPS spectrum of Co0.4Ni1.6P-CeO2/NF after 20 h stability test.

Fig. S18. O 1s XPS spectrum of Co0.4Ni1.6P-CeO2/NF after 20 h stability test.



Fig. S19. Chronoamperometry curve of Co0.4Ni1.6P/NF at a fixed potential of 1.6 V vs RHE for 
20 h. 

Fig. S20. The amounts of the theoretically calculated and experimentally measured O2 vs 
electrolysis time for Co0.4Ni1.6P-CeO2/NF at a constant potential of 1.6 V vs RHE during the 
initial 2 h.



Table S1. Comparisons of the electrocatalytic activities and stabilities of Co0.4Ni1.6P-
CeO2/NF and other CeO2-based composites studied in previous studies.

Electrocatalysts Electrolyte η10 (mV) η100 (mV) Tafel slope 
(mV dec-1) 

Ref.

Co0.4Ni1.6P-CeO2/NF 1 M KOH 268 343 79.3 This 
work

CeO2@Co2N 1 M KOH 219 345 95.8 1

FeOOH/CeO2 1 M KOH 230 － 92.3 2

CeOx/NiCo2S4 1 M KOH 270 ~530 126 3

CeOx/CoS@L-CeO2 1 M KOH 238 ~370 42 4

CeO2/CoSe2 0.1 M KOH 288 － 44 5

CeOx/CoOx 1 M NaOH 313 － 66 6

CoP/CeO2 1 M KOH 224 ~380 90.3 7

h-Co3O4/CeO2@N-CNFs 0.1 M KOH 310 － 89 8

Cu @ CeO2@ NFC 1 M KOH 230.8 ~340 32.7 9

CeO2/Co3O4 1 M KOH 265 － 68.1 10

Ce-MnCo2O4 1 M KOH 337 － 125 11

CeOx/CoS 1 M KOH 269 418 50 12

V‐CoP@a‐CeO 1 M KOH 230 480 48.1 13

Ce doping NiFe-LDH 1 M KOH 242 ~380 34 14

CeO2/Co(OH)2 1 M KOH 410 ~595 66 15

Ce-NiO-L 1 M KOH 382 ~580 118.7 16

CeO2@CeNC 1 M KOH 235 430 128.8 17

CeOx/CoP/NF 1 M KOH 264 380 82 18
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