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Fig. S1 Digital photos of (a) BM-Fe@NC-120 precursor, (b) BM-Fe@NC-120, (c) BM-IM-120 and (d) Fe-

MIL-101 from hydrothermal synthesis.



Fig. S2 Different magnification SEM images of (a-b) BM-IM-30, (c-d) BM-IM-60, (e-f) BM-IM-90 and (g-
h) BM-IM-150.



Fig. S3 Different magnification SEM images of (a-b) BM-Fe@NC-30, (c-d) BM-Fe@NC-60, (e-f) BM-
Fe@NC-90 and (g-h) BM-Fe@NC-150.
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Fig. S4 XPS survey spectrum of BM-Fe@NC-120.

Table S1 XPS results of the surface elemental composition of BM-Fe@NC-120.
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Fig. S5 LSV curves of (a) BM-Fe@NC-30, (b) BM-Fe@NC-60, (c) BM-Fe@NC-90 and (d) BM-Fe@NC-150

at different rotation rates.
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Fig. S6 Nyquist plots of BM-Fe@NC-30, BM-Fe @NC-60, BM-Fe@NC-90, BM-Fe@NC-120 and BM-

Fe@NC-150.
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Scheme 1 Reaction scheme for the electrochemical reduction of oxygen in alkaline medium.

The following series of Equations proposed by Damjanovic et al. and Hsueh et al. were used to

calculate the rate constants ki, k2 and ks for BM-Fe@NC-90, BM-Fe@NC-120 and BM-Fe@NC-150:

For Oy+: Z1a)1/2(clb - Cl*) - (kl + kz)cl* =0

For Ho02: kycy — (ks + z,w/2)cyr = 0

Id = ZSDF[(Zkl + kz)cl* + k3C2*]

I, = 2S,FNZ,w?c,e
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where [; is the disk current, [. is the ring current, I; is the disk diffusion limited current

determined by RDE treatment, I; and S; are respectively the intercept and slope of the plot of I;/I,



1/2

vs w2, S, is the slope of the plot of Idiilld vs w12, Zl=0.2D§2/317_1/6 and Z, =

O.ZDFZZZU'”@ The Dy,o, presents the diffusion coefficient of H,0; (Dy,p, = 1.18 X 10™>cm? s 71

in 0.1 M KOH)



Table S2 Comparison of the electrocatalytic performance of BM-Fe@NC-120 with other reported

carbon materials in 0.1 M KOH solution.

Catalysts Half-wave Current Onset Electron Reference
Potential density Potential  transfer
(V) (mA cm™?) (V) number
CoO@Co/N-rGO 0.81 4.6 0.95 3.97 J. Mater. Chem.
A, 2017 [1]
CogSg/C 0.778 - 0.892 3.7 Nanoscale, 2019
(2]
Fe-N-CNTs 0.784 5.443 0.980 Appl. Surf. Sci.,
2019 [3]
Co-C3N4/ 0.83 5 0.9 4 J. Am. Chem.
Soc., 2017 [4]
CNT
Fes0,@NHCS 0.875 5.85 - 4.02 Nano Res., 2019
(5]
Fe-Nx-C 0.91 5.44 1.05 3.9 Adv. Funct.
Mater., 2018 [6]
CIAC-126&CMK 0.786 3.86 0.874 3.76 ACS Appl. Nano
Mater. 2019 [7]
Co/CoP-HNC 0.82 7.78 0.95 4.0 Mater. Horiz.,
2018 [8]
CoNC-CNF 0.80 5.9 -- 3.96 Small, 2018 [9]
Co@Co304/N-C 0.81 5.5 0.89 3.83 Chem. Commun.,
2018 [10]
C@CoCy 0.8 5.4 0.92 3.92 ACS Appl. Nano
Mater., 2019 [11]
Cu@Cu-N-C 0.85 5.4 0.97 3.9 Small, 2019 [12]
BM-Fe@NC-120 0.80 5.08 0.89 3.95 This work
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