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Table S1. Elemental compositions of Catalysts (at.%) determined by XPS. 

Catalysts C O N F Ti Co Ni 
Ti3C2Tx 45.6 17.9 — 18.1 18.4 — — 

CoNi-ZIF-67@Ti3C2Tx 50.4 13.7 9.0 12.5 11.2 2.9 0.3 
CoNi-ZIF-67 69.2 4.8 19.2 — — 6.1 0.7 

Table S2. Co 2p core level peak analyses of catalysts (at.%). 

Co2p 
Co2+ 2p1/2 

(798.1 ± 0.2 eV) 
Co3+ 2p1/2 

(796.9 ± 0.1 eV) 
Satellite 

(803.2 ± 0.2 eV) 
Co2+ 2p3/2 

(782.4 ± 0.2 eV) 
Co3+ 2p3/2 

(781.3 ± 0.2 eV) 
Satellite 

(787.0 ± 0.2 eV) 
CoNi-ZIF-67 11.2 7.0 20.3 18.3 14.6 28.6 
CoNi-ZIF-
67@Ti3C2Tx 

5.5 9.2 26.2 16.0 25.0 18.1 

Table S3. Ni 2p core level peak analyses of catalysts (at.%). 

Ni2p 
Ni2+ 2p1/2 

(876.1 ± 0.2 eV) 
Ni3+ 2p1/2 

(873.3 ± 0.1 eV) 
Satellite 

(882.9 ± 0.4 eV) 
Ni2+ 2p3/2 

(855.0 ± 0.1 eV) 
Ni3+ 2p3/2 

(856.7 ± 0.1 eV) 
Satellite 

(861.2 ± 0.2 eV) 
CoNi-ZIF-67  16.5 13.9 16.8 27.1 17.4 8.3 

CoNi-ZIF-
67@Ti3C2Tx 

19.5 19.0 12.2 17.9 22.5 8.9 

Table S4. Comparisons of OER performance between recent reported CoNi-based 
electrocatalysts with CoNi-ZIF-67@Ti3C2Tx. 

Catalyst η10 
(mV) 

Tafel slop 
(mV dec−1) Electrolyte Substrate Mass loading 

(mg cm−2) Ref. 

CoNi-ZIF-67@Ti3C2Tx 323 65.1 0.1 M KOH Glassy carbon 0.5 This work  
Titanium carbide-CoBDC 410 48.2  0.1 M KOH Glassy carbon 0.21 1 

Co3O4/Co2MnO4 540 N.A. 0.1 M KOH Glassy carbon 0.028  2 
Co0.13Ni0.87Se2 320 94 1.0 M KOH Ti plate 1.67  3 

NiCo2O4/CNTs 390 68.1  1.0 M KOH Glassy carbon 0.2  4 
NixCo3-xO4 nanowires 337 75 1.0 M KOH Glassy carbon 0.7 5 
NiCo2O4 nanoneedles 565 292  1.0 M KOH FTO glass 0.53 6 

NiCo-LDH nanosheets 420 113 0.1 M KOH Glassy carbon 1.76 7 

 

  



Table S5. The simulated internal resistance (R1) and charge transfer resistance (R2) from the 
Nyquist plots in Figure 6b. 

 R1 R2 
Ti3C2Tx 2.69 16.34 

CoNi-ZIF-67@Ti3C2Tx 3.15 11.96 
CoNi-ZIF-67 12.08 48.65 

IrO2 6.94 16.21 
 

 
Figure S1. Enlarged image of XRD patterns of catalysts. 

 

Figure S2. SEM images of pure CoNi-ZIF-67 prepared by the same procedure but with CTAB 
(a,b) and without CTAB (c,d) at different magnifications. 
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Figure S3. SEM image of CoNi-ZIF-67@Ti3C2Tx without using CTAB. 

 
Figure S4. HAADF-STEM images and the corresponding elemental maps of C, Ti, Co and Ni 
in the CoNi-ZIF-67@Ti3C2Tx. 

 
Figure S5. Nitrogen adsorption isotherms and pore size distribution of the pristine Ti3C2Tx, 
CoNi-ZIF-67@Ti3C2Tx and pure CoNi-ZIF-67. 
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Figure S6. XPS results of Ti3C2Tx (a–c) and CoNi-ZIF-67 (d–f). 

 

Figure S7. CV curves in a potential range of 1.023-1.073 V vs. RHE of catalysts: Ti3C2Tx (a), 
CoNi-ZIF-67@Ti3C2Tx (b) and pure CoNi-ZIF-67 (c). 
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