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Figure S1. locally enlarged TEM images of NiCo(CA)@M. 

 



 

 

Figure S2. EDS spectrum of NiCo(CA)@M. 

 

 

 

Figure S3. XPS survey spectrum for NiCo(CA)@M. 
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Table S1. The energy dispersion spectrum(EDS) element analysis results of 

NiCo(CA)@M. 

 

Element wt% σ 

C 51.33 0.2 

O 27.42 0.1 

Fe 18.81 0.1 

Co 1.64 0 

Ni 0.80 0 

 

 

Table S2. Impedance fitting data Rct for MIL-88A, Ni(CA), Ni(CA)@M, 

NiCo(CA)@M, Co(CA)@M, and Co(CA). 

 

Catalyst Rct 

MIL-88A 7.879 Ω 

Ni(CA) 11.970 Ω  

Ni(CA)@M  2.510 Ω 

NiCo(CA)@M  2.255 Ω 

Co(CA)@M   2.620 Ω 

Co(CA) 2.877 Ω 

 
 
 
 
 
 
 
 
 



Table S3. Comparison of the activity for the NiCo(CA)@M catalyst with recently 

reported electrocatalysts in alkaline media. 

 

Catalyst η10 (vs.RHE)  References 

CoMo-MI-600 316 mV 1 

Co-Fe-BDC 295 mV  2 

Co(OH)2/MIL-88A  278 mV 3 

NiCoFe LTHs/CFC  320 mV 4 

CoNi/NC-YS  292 mV  5 

NixCo3-xO4 337 mV 6 

NiFe-MOF 390 mV 7 

NiCoP/NF 370 mV 8 

NiFe alloy 298 mV  9 

NDA/MWCNTs-a 295 mV 10 

Co3O4-NiO/NF 311 mV  11 

300h/Co/CC 300 mV 12 

UTSA-16 408 mV 13 

MIL-88A 402 mV This work 

NiCo(CA)@M 270 mV This work 
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