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Fig. S1 SEM images of CeOx-NiB@NF after electroless plating at 30 °C for (a) 30 
min; (b) 60 min; (c) 90 min; (d) 120 min and (e) 150 min.



2

Fig. S2 Loading mass of CeOx-NiB@NF at different EP times.
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Fig. S3. (a)-(b) LSV curves for HER and OER of CeOx-NiB@NF at different EP 
times. 
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Fig. S4 HAADF image and corresponding elemental mapping images of Ni, Ce, B 
and O of CeOx-NiB peeled from CeOx-NiB@NF.
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Fig. S5 Atom% of Ni and B in Ni-B@NF sample. 
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Fig. S6 FESEM images of Ni-B@NF. 
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Fig. S7 Optical photos of NF, Ni-B@NF and CeOx-NiB@NF. 
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Fig. S8 Overall XPS spectra of CeOx-NiB@NF.
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Fig. S9. (a-b) Cyclic voltammograms of Ni-B@NF and CeOx-NiB@NF electrodes at 
different scan rates in 1.0 M KOH for HER; (c-d) Cyclic voltammograms of Ni-
B@NF and CeOx-NiB@NF electrode at different scan rates in 1.0 M KOH for OER. 
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Fig. S10 Chronoamperometry measurements of long-term stability of CeOx-NiB@NF 
at around 10 mA·cm-2 for 12 h. 
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Fig. S11. (a) LSV curves for CeOx-NiB@NF electrode toward HER before and after 
500 continuous CV scan cycles; (b) LSV curves for CeOx-NiB@NF electrode toward 
OER before and after 500 continuous CV scan cycles. 
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Fig. S12. (a-c) The FESEM images of original, post-HER and post-OER CeOx-
NiB@NF electrode.
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Fig. S13. (a)-(b) LSV curves for OER of CeOx-NiB@NF at different scanning 
directions.
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Fig. S14 Intuitive diagram of the amount of H2 and O2 produced over time of CeOx-
NiB@NF. 
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Fig. S15 Raman spectrum with 532 nm excitation before and after HER or OER 
cycles.
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Table S1 Atom% of Ni, Ce and B in CeOx-NiB@NF sample.

Elements Ni Ce B Ni:Ce:B

EDS results 37.9 0.51 4.2 9.02:0.12:1

ICP results 25 0.437 3.2 7.8:0.136:1
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Table S2 Comparison of the HER catalytic performance of CeOx-NiB@NF and other 
electrocatalyst electrodes in 1.0 M KOH.

Catalysts Electrolyte j (mA·cm-2) Potential (mV) Reference

CeOx-NiB@NF 1M KOH 10 19 This work
CoP/EEBP 1M KOH 10 118 1

FeNi/PNG 1M KOH 10 132 2

NixFe1-xB 1M KOH 10 63.5 3

hcp-Co@NC 1M KOH 10 90 4

CoP−5 1M KOH 10 21.1 5

FeOOH/Ni3N 1M KOH 10 67 6

N-NiVFeP/ NF 1M KOH 10 79 7

U-Fe-β-Ni(OH)2/NF 1M KOH 10 121 8

NiMoS 1M KOH 10 78 9

NiTe@RuO2 1M KOH 10 19 10

NiRu@C 1M KOH 10 33 11

Fe-Ni3S2 @ FeNi3 1M KOH 10 105 12

Co/N-CNT/VN 1M KOH 10 63.4 13

RuCo@CDs 1M KOH 10 11 14

Co4N-CeO2/GP 1M KOH 10 24 15

Rh SAC-CuO NAs/CF 1M KOH 10 44 16

Co5Mo10Sx/CC 1M KOH 10 36 17

MP-MOx 1M KOH 10 26 18

Ir-NiCo LDH 1M KOH 10 21 19
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Table S3 Comparison of the OER catalytic performance of CeOx-NiB@NF and other 
electrocatalyst electrodes in 1.0 M KOH.

Catalysts Electrolyte j (mA·cm-2) Potential (mV) Reference

CeOx-NiB@NF 1M KOH 10 274 This work
CoP/EEBP 1M KOH 10 335 1

FeNi/PNG 1M KOH 10 353 2

NixFe1-xB 1M KOH 10 282 3

hcp-Co@NC 1M KOH 10 290 4

CoP−5 1M KOH 10 320 5

FeOOH/Ni3N 1M KOH 10 244 6

N-NiVFeP/ NF 1M KOH 10 229 7

U-Fe-β-Ni(OH)2/NF 1M KOH 10 218 8

NiMoS 1M KOH 10 260 9

NiTe@RuO2 1M KOH 10 274 10

NiRu@C 1M KOH 10 250 11

Fe-Ni3S2 @ FeNi3 1M KOH 10 213 12

Co/N-CNT/VN 1M KOH 10 240 13

RuCo@CDs 1M KOH 10 257 14

Co4N-CeO2/GP 1M KOH 10 239 15

Rh SAC-CuO NAs/CF 1M KOH 10 197 16

Co5Mo10Sx/CC 1M KOH 10 153 17

MP-MOx 1M KOH 10 197 18

Ir-NiCo LDH 1M KOH 10 192 19
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Table S4 Comparison of the overall water splitting performance of CeOx-NiB@NF 
and other electrocatalyst electrodes in 1.0 M KOH.

Catalysts Electrolyte j (mA·cm-2) Potential (V) Reference

CeOx-NiB@NF|| CeOx-NiB@NF 1M KOH 10 1.424 This work

Ni0.33Co0.67MoS4/CFC||Ni0.33Co0.67MoS4/CFC 1M KOH 10 1.55 20

FeNi3-FeNi3N/NF|| FeNi3-FeNi3N/NF 1M KOH 10 1.5 21

CoO/MoOx|| CoO/MoOx 1M KOH 10 1.53 22

NiS2/MoS2-CC|| NiS2/MoS2-CC 1M KOH 10 1.605 23

NiFeOH/CoSx/NF|| NiFeOH/CoSx/NF 1M KOH 10 1.563 24

MoS2/NiS2|| MoS2/NiS2 1M KOH 10 1.59 25

Ru1Co2 NPs|| Ru1Co2 NPs 1M KOH 10 1.59 26

S-CoOx||S-CoOx 1M KOH 10 1.63 27

Ni2P/Co2P|| Ni2P/Co2P 1M KOH 10 1.57 28

RuNi-NCNFs||RuNi-NCNFs 1M KOH 10 1.564 29

NixFe1-xB-2|| NixFe1-xB-2 1M KOH 10 1.57 3
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