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Experimental

The Koutecky-Levich equation was used to analyze the number of electrons being
transferred during the redox reaction [1]:

it= ol (1)
jL - BWl/Z (2)
B = 0.62nFD?® y16C (3)

where J, jk, and j. are the measured current density, the kinetic-limiting density, and the
diffusion-limiting current density, respectively; « is the rotation speed in rpm, F is the
Faraday constant (96,485 C mol™), D is the diffusion coefficient of oxygen in 0.1 M KOH
(1.9 x 107° cm? s71), v is the kinetic viscosity (0.01 cm? s71), and C is the bulk concentration
of oxygen (1.2 x 10 mol cm3) [2]. Based on the above equations, the slope of B can be

-1/2

obtained by a linear fitting of j vs. w2, which gives the corresponding n value.



Results and Discussion
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Fig. S1. LSVs recorded on N-AC-L (a) and AC-L (c) in Oz-saturated 0.1 M KOH at 10 mV
st at different rotation rates. (b, d) The corresponding Koutecky—Levich plots at 0.20-0.60 V

electrode potentials.



Table S1. A summary of the ORR performance of current state-of-the-art non-metallic

catalysts based on heteroatom-doped carbon and representative advanced biomass-derived

catalysts.
Electro E V | Ew,Vvs Jim 8t 1600
. - onset 1/2 .
’ ’ A
Material lyte vs. RHE RHE n rpm, r2n Ref.
cm
0.1 M .
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. 0.96
'I\I“:]‘I’rﬁ’e?\lafl‘_'g‘e 0.1 M KOH| 0.98 for 0.84 2.03 [3]
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N doped C; S, 12
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chitosan 0.1 M KOH| 0.9;0.93 - 3.9;4 ~10 for [18]
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4.38
N doped C from 1, \; i oH|  1.196 - 4 4.66 for [19]
amaranthus
Pt/C
N doped C 49
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monkey grass
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Table S2. Electrochemical performance comparison among carbon materials in aqueous

electrolytes.

Surface | Specific capacitance

Sample area, (Fg ') /scan rate Electrolyte Ref.
m2g’! (mVsh
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