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Fig. S1 FT-IR spectra of (a) CB[5] and CB[5]-Ni(Ⅱ), (b) CB[6] and CB[6]-Ni(Ⅱ), (c) CB[7] 

and CB[7]-Ni(Ⅱ), (d) CB[8] and CB[8]-Ni(Ⅱ).

Table. S1 The loading mass and average nanoparticle sizes of CB[n]-Ni and CB-free Ni 
nanocomposites.

Catalysts CB[5]-Ni CB[6]-Ni CB[7]-Ni CB[8]-Ni CB-free Ni
Loading mass (wt%) 7.95 5.96 5.72 3.20 -
Average size (nm) 2.03 4.15 1.84 2.90 55.79



Fig. S2 Raman spectra of CB-free Ni and CB[7]-Ni. 



Fig. S3 XRD patterns of (a) CB[5] and CB[5]-Ni, (b) CB[6] and CB[6]-Ni, (c) CB[7] and 

CB[7]-Ni, (d) CB[8] and CB[8]-Ni. 



Fig. S4 N2 sorption at 77 K of (a) CB[5]-Ni, (b) CB[6]-Ni, (c) CB[7]-Ni, and (d) CB[8]-Ni.



Fig. S5 Pore size distributions of (a) CB[5]-Ni, (b) CB[6]-Ni, (c) CB[7]-Ni, and (d) CB[8]-Ni. 



Fig. S6 HRTEM images of (a) CB[5]-Ni, (b) CB[6]-Ni, (c) CB[7]-Ni, and (d) CB[8]-Ni. (e) 

TEM image of CB[7]-Ni with different representative areas.



Fig. S7 XPS surveys of (a) CB[5]-Ni, (b) CB[6]-Ni, (c) CB[7]-Ni, (d) CB[8]-Ni, and (e) CB-

free Ni.



Table. S2 The Ni0/Ni2+ atomic ratios of CB[5]-Ni, CB[6]-Ni, CB[7]-Ni, CB[8]-Ni, and CB-

free Ni nanocomposites.

Catalysts CB[5]-Ni CB[6]-Ni CB[7]-Ni CB[8]-Ni CB-free Ni

Ni0/Ni2+ 

atomic ratios
1.24 0.83 1.25 0.55 1.28



Fig. S8 (a) LSV curves of CB[6]-Ni (1:2), CB[6]-Ni (1:0.5), and CB[6]-Ni (1:1). (b) LSV 

curves of CB[7]-Ni (1:2), CB[7]-Ni (1:3), and CB[7]-Ni (1:4). (c) LSV curves of the catalysts 

with different Ni loading amounts, corresponding to CB[5]-Ni, CB[6]-Ni, CB[7]-Ni, and CB[8]-

Ni.



Table. S3 Comparison of OER activities for different Ni-based electrocatalysts in 0.1 M 

KOH.

Catalysts Catalyst loading 

(mg/cm2)
η10 (mV) Tafel slope 

(mV/dec)
TOF (s-1) Ref

CB[7]-Ni 0.12 320 75 0.24 s-1 at 320 mV This work

NiCo@N-C 0.4 530 98 -- 1

CoNi-NCNTs 0.71 360 193 -- 2

Ni-Co-Fe Hydroxides 0.26 250 31 0.17 s-1 at 300 mV 3

NiCo LDH@HOS 0.45 293 72 0.008 s-1 at 300 mV 4

Co0.75Ni0.25Fe2O4/rGO 0.23 440 85 -- 5

NiO dots/a-carbon 0.204 296 51 -- 6

CoNi MOF-74 0.2 300 65.6 0.0267 s-1 at 300 mV 7

N/S-RCQD@NiCo2S4 0.26 390 85.6 0.113 s-1 at 420 mV 8

CO/NCO/NF -- 320 84 0.0287 s-1 at 350 mV 9



Table. S4 Detail information of EIS fitting data at 1.66 V vs. RHE.

Equivalent 
circuit Sample Rs (Ω) CPE (F/cm2) Rct (Ω)

CB[5]-Ni 22.23 0.00367 13.79

CB[6]-Ni 21.15 0.005046 8.86

CB[7]-Ni 19.17 0.005655 6.89

CB[8]-Ni 26.22 0.0002893 14.52

CB-free Ni 34.15 0.0001779 22.74



Fig. S9 CV plots at different scan rates of (a) CB[5]-Ni, (b) CB[6]-Ni, (c) CB[7]-Ni, (d) 

CB[8]-Ni, and (e) CB-free Ni nanocomposites.



Fig. S10 Nyquist plots of (a) CB[5]-Ni, (b) CB[6]-Ni, (c) CB[7]-Ni, (d) CB[8]-Ni, and (e) CB-

free Ni nanocomposites at different applied potentials.



Fig. S11 LSV curves of the pure CB[n] in 0.1 M KOH.



Fig. S12 Stable state of the adsorption of CB[7] on Ni12O10H5.



Table. S5 The calculated C=O bond length data from DFT.

Samples C=O bond length (Å) Adsorption energy 
(kcal/mol)

CB[5] 1.219 -

CB[5]-Ni 1.227 9.38

CB[6] 1.220 -

CB[6]-Ni 1.233 8.50

CB[7] 1.220 -

CB[7]-Ni 1.234 12.81

CB[8] 1.221 -

CB[8]-Ni 1.231 12.06



Table. S6 Adsorption energies of *OOH intermediates on CB[n]-Ni and CB-free Ni.

Catalyst CB[5]-Ni CB[6]-Ni CB[7]-Ni CB[8]-Ni CB-free Ni

Adsorption energy (kcal/mol) 6.99 6.11 5.18 7.64 8.37
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