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Figure S1. FT-IR spectra of FeCo
0.6

Ni
0.4

-CAT, Co
0.6

Ni
0.4

-CAT, Co-CAT, and Ni-CAT. 

 

 

 

 

 

 

 

 

 

 



S-3 
 

 

Figure S2. SEM images of a) Co-CAT, b) FeCo-CAT, c) Ni-CAT, d) FeNi-CAT, e) Co0.8Ni0.2-CAT, 

f) FeCo0.8Ni0.2-CAT, g) Co0.4Ni0.6-CAT, and h) FeCo0.4Ni0.6-CAT, respectively. 
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Table S1. ICP analysis of FeCoxNi1-x-CATs obtained in 1.0 mM Fe(OAc)2  methanol solition at 

25 ℃. 

Sample Atom contents (wt %) Atom ratios in the total atom 

contents of Co and Ni  

Co Ni Fe Co Ni Fe/(Co+Ni) 

FeCo-CAT 17.48 ― 5.37 1.0 0 0.31 

FeCo0.8Ni0.2-CAT 13.65 3.70 5.45 0.79 0.21 0.31 

FeCo0.6Ni0.4-CAT 10.15 7.11 5.49 0.59 0.41 0.32 

FeCo0.4Ni0.6-CAT 7.18 9.97 5.46 0.42 0.58 0.32 

FeNi-CAT ― 17.93 5.42 0 1.0 0.30 

 

Table S2. ICP analysis of FeCo0.6Ni0.4-CATs obtained in different concentrations of Fe(OAc)2  

methanolic solution at 25 ℃. 

Concentration 

of Fe(OAc)2 

(mmol) 

Atom contents (wt %) Atom ratios in the total atom 

contents of Co and Ni  

Co Ni Fe Co Ni Fe/(Co+Ni) 

0.25 12.76 8.61 1.27 0.60 0.40 0.06 

0.5 11.54 8.07 2.94 0.59 0.41 0.15 

1.0 10.15 7.11 5.49 0.59 0.41 0.32 

2.0 9.01 6.42 7.52 0.58 0.42 0.49 
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Figure S3. Full XPS spectrum of FeCo0.6Ni0.4-CAT. 

 

 

 

Figure S4. High resolution XPS spectra of O 1s of FeNi-CAT and FeCo-CAT. 
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Figure S5. LSV curves of CoxNi1-x-CATs (x= 1.0, 0.8, 0.6, 0.4, 0). 

 

 

Figure S6. LSV curves of a) FeNi-CAT and Ni-CAT, and b) FeCo-CAT and Co-CAT. 
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Figure S7. LSV curves of FeCo
0.8

Ni
0.2

-CAT, FeCo
0.6

Ni
0.4

-CAT, and FeCo
0.4

Ni
0.6

-CAT. 

 

 

Figure S8. LSV curves of FeCo0.6Ni0.4-CAT obtained via cation-exchange in 0.025, 0.05, 0.1, 0.2 

mM Fe(OAc)2 solutions, respectively.  
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Figure S9. The early three CV cycles measured in the potential range of 0.924~1.624 V (vs. RHE) 

with a scan rate of 10 mV s-1 for FeCo0.6Ni0.4-CAT during activation process. 

 

 

 

Figure S10. Full XPS spectrum of FeCo0.6Ni0.4-CAT after 1000 cycles of CV scans. 
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Figure 11. High resolution XPS spectra of a) Fe 2p and b) O 1s of FeCo
0.6

Ni
0.4

-CAT after 1000 

cycles of CV scans. 

 

 

 

Figure S12. CV curves measured in a potential range of 0.924~0.974 V (vs. RHE) with the scan 

rates of 20, 30, 40, 50, and 60 mV s-1 for a) Ni-CAT, b) Co-CAT, c) Co0.6Ni0.4-CAT, and d) 

FeCo0.6Ni0.4-CAT, respectively. 
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Figure S13. Linear plot of ΔJ ((Ja - Jc)/2 at 0.95 V vs. RHE) of CVs measured at different scan 

rates in a non-Faradaic region against scan rate for Ni-CAT, Co-CAT, Co0.6Ni0.4-CAT, and 

FeCo0.6Ni0.4-CAT. 
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Figure S14. Nyquist plots recorded at 1.63 V (vs. RHE) and corresponding fit plots for a) Fe0.6Co0.4-

CAT, b) FeNi-CAT, c) Co0.6Ni0.4-CAT, d) FeCo-CAT, and f) Co-CAT. Inset: equivalent circuit 

models. 
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Table S3. Different fit resistances and their errors corresponding to the equivalent circuit for 

FeCo0.6Ni0.4-CAT, FeNi-CAT, Co0.6Ni0.4-CAT, Ni-CAT, FeCo-CAT, and Co-CAT. 

Sample Rs 

(Ω) 

Errors 

of Rs 

(%) 

Ri 

(Ω) 

Errors 

of Ri 

(%) 

Rct 

(Ω) 

Errors 

of Rct 

(%) 

Rp 

(Ω) 

Errors 

of Rp 

(%) 

FeCo0.6Ni0.4-CAT 2.6 0.9 11.1 0.3 3.2 1.3   

FeNi-CAT 3.1 2.5 12.4 1.5 30.6 0.7   

Co0.6Ni0.4-CAT 1.9 8.4 13.7 1.74 51.1 1.6   

Ni-CAT 2.6 4.0 8.9 4.0 81.9 1.7 49.7 1.5 

FeCo-CAT 2.8 1.7 13.4 0.5 9.6 0.6   

Co-CAT 2.3 4.5 16.9 1.0 149.1 0.7   

 

 

 

Figure S15. CV curves measured in the potential range of 0.924~1.426 V (vs. RHE) with a scan 

rate of 10 mV s-1 for Co0.6Ni0.4-CAT, Ni-CAT, and Co-CAT. 
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Figure S16. CV curves measured in the potential range of 0.924~1.426 V (vs. RHE) with a scan 

rate of 10 mV s-1 for Co-CAT and FeCo-CAT. 

 

 

 


