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Table S1. Comparison of catalytic performances of WHCs and biomass-derived carbon materials in 

other literature 

Authors Onset potential n (Potentials) 
High 

Stabili
ty 

Tolerance to 
crossover 

effect 

Liu et al.
 9
 

+ 0.97 V (V vs. 
RHE) 

∼3.97 (0.45 to -0.65 V vs. 
RHE) 

Yes Yes 

Sung et 
al.

16
  

+ 0.85 V (V vs. 
RHE) 

3.8-3.9 (-0.2 to -0.8 V vs. 
Ag/AgCl) 

Yes Yes 

Guo et al.
41

 
+ 0.90 V (V vs. 

RHE) 
∼3.5  (-0.5 to-0.7 V vs. 

Hg/HgO) 
- - 

Li et al.
42

 
0.00 V (V vs. 

Ag/AgCl) 
∼3.4  (-0.6 vs Ag/AgCl) Yes - 

Guo et al.
43

 
+ 0.90 V (V vs. 

RHE) 
∼3.1(-0.5 to-0.7 V vs. 

Hg/HgO) 
Yes - 

Wang et 
al.

44
 

+ 0.975 V (V vs. 
RHE) 

∼3.5 (0.3 to 0.5 V vs. RHE) - - 

Gokhale et 
al.

45
 

+ 0.88V (V vs. 
RHE) 

∼3.5 (0.1 to 0.7 V vs RHE) Yes - 

Lu et al.
46

 
+0.84 V (V vs. 

RHE) 
3.2-3.6 (-0.3 to -0.8 V vs. 

Ag/AgCl) 
Yes Yes 

This work +0.98 V 
3.5-3.82 (0 to 0.85 V vs 

RHE) 
Yes Yes 
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Fig. S1 (a and b) SEM and (c and d) TEM images of the WHC-600 and WHC800 samples. 

 

 

Fig. S2 RDE voltammograms for ORR of WHC-600, WHC-700 and WHC-800 at 1600 rpm and 10 mV s
-1

 

in O2-saturated 0.1 M HClO4. 
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Fig. S3 (a, b) Polarization curves for ORR in O2-saturated 0.1 M KOH solution on WHC-600 and WHC-

800 electrode at various rotation rates; (c, d) Koutecky−Levich plots of WHC-600 and WHC-800 at 

different electrode potentials. 

 

 


