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Figure S1: A) Powder X-ray diffraction patterns of as-prepared Co-based nanocomposites: 

Co3O4/GO (black line), Co3O4/rGO-PR (green line) and Co3O4/rGO-SR (red line) B) High 

resolution XPS spectrum of Co 2p region registered with Co3O4/GO sample.  

 



 

Figure S2. High resolution XPS spectra of Co 2p region registered with A) Co3O4/rGO-PR and B) 

Co3O4/rGO-SR samples 

 

  

 

Figure S3. TEM size distributions 

 

Figure S4. Tafel plots obtained from the kinetic (jK) and limiting current densities (jL). 
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Figure S5. A) ORR polarization curves recorded with the different carbon based substrates using a 

RRDE. These curves were recorded in an O2-saturated 1 mol L-1 KOH electrolyte at a scan rate of 5 

mV s-1, at 25 °C and at a rotation rate of 1600 rpm. The ring is polarized at 1.2 V vs. RHE during the 

experiment. B) Calculated peroxide yield and electron transfer number (nexp) exchanged per oxygen 

molecule on the basis of RRDE electrochemical data. 

 

  

Figure S6. (A) ORR polarization curves recorded with Co3O4/rGO-PR catalyst in an O2-saturated 1 

mol L-1 KOH electrolyte at a scan rate of 5 mV s-1 and at different rotating rates for the RDE electrode. 

(B) Koutecky-Levich plots at different electrode potential values. 

 

 

 

 

 

 

 

 

 



Table S1: Electrical performances of bifunctional catalysts from literature. Ej10 is the potential 

required to drive a current density of 10 mA cm-2 during OER and E1/2 is the ORR half-wave potential. 

Catalysts 

Catalyst 

loading 

(mg cm-2) 

Electrolyte Ej10 (V/RHE) E1/2 (V/RHE) Ej10-E1/2 (V) Ref. 

Co3O4/rGO-PR 0.20 1 M KOH 1.62  0.77  0.85 This study 

Co3O4/rGO 
0.24 OER 

0.17 ORR 
0.1 M KOH 1.55  0.80  0.75 (1) 

Co3O4/rGO 0.21 1 M KOH 1.67  0.78  0.89 (2) 

Co3O4/N-rGO 
0.24 OER 

0.1 ORR 
1 M KOH 1.58  0.85  0.78 (3) 

Commercial 

IrO2 powder 
0.20 1 M KOH 1.62  N/A N/A This study 

Commercial 

Pt/C (10 wt. %) 

powder 

0.20 1 M KOH N/A 0.90 N/A This study 

 

 
 

 
Figure S7. Voltammograms recorded in supporting electrolyte (1 mol L-1 KOH) under N2 atmosphere 

at a scan rate of 50 mV s-1, before and after 1000 voltammetric cycles at 200 mV s-1. With A) 

Co3O4/rGO-SR, B) Co3O4/rGO-PR  and C) Co3O4/GO.   
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