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Fig. S1 TGA curves of ZnCo-ZIFs under air and nitrogen atmosphere with a ramp of 

10 °C min
-1

. 
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Fig. S2 EDS patterns of (a) ZnxCo3-xO4 YSP, (b) NixCo3-xO4 YSP and (c) CuxCo3-xO4 

YSP. 
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Fig. S3 FESEM and TEM images of (a-c) NixCo3-xO4 YSP, (d-f) CuxCo3-xO4 YSP  

and (g-i) Co3O4 YSP. 
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Fig. S4 Cyclic voltammograms in the double-layer region of the electrodes loaded 

with (a) ZnxCo3-xO4 YSP, (b) NixCo3-xO4 YSP, (c) CuxCo3-xO4 YSP, and (d) Co3O4 

YSP.  
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           Fig. S5 (a) XRD and (b) EDS patterns of ZnxCo3-xO4 HP.  
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Fig. S6 (a) TEM image of an individual ZnxCo3-xO4 HP and (b) EDX element 

mapping of ZnxCo3-xO4 HP obtained by annealing ZnCo-ZIFs. 
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Fig. S7 (a) N2 adsorption–desorption isotherms and (b) pore size distribution of the 

ZnxCo3-xO4 YSP, (c) N2 adsorption–desorption isotherms and (d) pore size distribution 

of the ZnxCo3-xO4 HP. 
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Fig. S8 (a) Cyclic voltammograms in the double-layer region of the electrodes loaded 

with ZnxCo3-xO4 HP, (b) Scan rate dependence of the current density of electrode 

loaded with ZnxCo3-xO4 HP at 1.3 V vs RHE. 
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Fig. S9 LSV curves of ZnxCo3-xO4 YSP (a) and ZnxCo3-xO4 HP (b) before and after 

1000 cycles. 
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Table S1. Comparison of OER activities for noble-metal-free catalysts.  

 

Electrocatalysts 
Overpotential 

(mV vs. RHE) 

at10 mA·cm
-2
 

Tafel slope Electrolyte Ref 

ZnxCo3-xO4 YSP 332 mV 59.3mV dec
-1

 1 M KOH This work 

Ni3ZnC0.7-550 320 mV 52 mV dec
-1

 1 M KOH 1 

CP/CTs/Co-S   306 mV 72 mV dec
-1

 1 M KOH 2 

ZnCo2O4 spindle 389 mV 57.3mV dec
-1

 1 M KOH 3 

Co3O4/NiCo2O4 340 mV 88 mV dec
-1

 1 M KOH 4 

ZnxCo3-xO4 nanoarray 320 mV 51 mV dec
-1

 1M KOH  5 

rGO–Co3O4 nanocage 410 mV 84.9mV dec
-1

 0.1 M KOH 6 

MnOx/S-GC hybrid 390 mV 67 mV dec
-1

 0.1 M KOH 7 

Au/NiCo2O4 arrays 360 mV 63 mV dec
-1

 1 M KOH 8 
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