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1. Additional Figures

Fig. S1 SEM and TEM images of unactivated a-cellulose powder.



Fig. S2 SEM and TEM images of Fe/Fe;0,@NC catalyst precursor powder.



Fig. S3 SEM and TEM images of materials prepared by urea as nitrogen source.
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Fig. S4 SEM and TEM images of Fe/Fe;0,@NC (Zn-free) (a, b), NC (Fe-free) (c, d), Fe/Fe;0,@C (N-
free) (e, f) and Fe;0,@NC (g, h).



(a) 03 (b) 450 0.
90047 030 =
g & 4004 E 0.075
025 | o
= 7504 f)’o.zo— ..“ o 350+ E 0.0604
20 gy | /1 ME Q ooss
g 600 010 53004 =
&l Z 0 e = .00
0.5 =
= u-/'\‘_\- L 250
_;.I: 4504 g0l -g 0015
S 5 h b % & % e B 2004 o [ 20
g o Pore Diameter (nm < Pore Diameter {nm
Y & 1501 goim
5 Y] § ot oo
- 2 =) YL
; 150 .....n-"' £ 100- o
. Fe/Fe,0 C (Zn-free NC (Fe-free
34
0 T T T T T T 50 T T T T T T
0.0 02 04 0.6 0.8 1.0 0.0 02 0.4 0.6 0.8 1.0
Relative Pressure (P/P,) Relative Pressure (P/P )
(C) o (d) 600 T——
0.35, a
=00 4;0.010 1
. 280 _,E 025 ~ 5004 8
& ”;”u,zu ) n;”u_ols
3 P
E 240 Eu‘h & 10040
S Qoo & %
z Z 005 2 Z 0005
£ 2004 °* R— 2 3004
B T~ 0 5Dy S 0.000-
@ Pare Diameter (nm) 7 B
] / < 0 o 20 30 4 0
< 1604 ! o 200 Pore Diameter (nm)
© - I
g el 5 grd®"
S 120 o S 1001 panns
& rod annant®
»
o« Fe/Fe,0,@C (N-free) Fe,0,@NC
80 T T T T T - 0 T T T T T T
0.0 02 04 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Relative Pressure (P/P) Relative Pressure (P/P)

Fig. S5 N, adsorptio-desorption isotherm and pore size distribution of Fe/Fe304@NC (Zn-free)
(a), NC (Fe-free) (b), Fe/Fe30,@C (N-free) (c) and Fe30,@NC (d) catalysts.
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Fig. S6 XPS spectrum of (a) C 1s, (b) O 1s in Fe/Fe;0,@C(N-free), XPS spectrum of (c) Fe 2p, (d) N
1sin Fe/Fe;0,@C (Zn-free).
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Fig. S7 LSV curves at 1600 rpm and the corresponding bar graph of the Fe/Fe;04;@NC
electrocatalysts under different Fe content (a, b), pyrolysis temperature (c, d) and mass ratio of
the precursor powder to melamine (e, f) in 0.1 M KOH solution at a scan rate of 5 mV s,
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Fig. S8 The corresponding bar graph of the E;;, Eoneset and J. of Pt/C, Fe/Fe;0,@NC,
Fe/Fe;0,@NC (Zn-free), Fe/Fe;0,@NC (N-free), NC (Fe-free) and Fe3;0,@NC catalysts,
respectively.



Fig. S9 SEM and TEM images of Fe/Fe;0,@NC catalyst after 5,000 CV cycles of ADT test.
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2. Additional Tables

Table S1. Pore structure properties from BET analysis of Fe/Fe;0,@NC, Fe/Fe;0,@NC (Zn-free).

Mesopore
Samples BET surface Vtotal Vmicro Vmeso
g volume ratio
area (m2g?) (cm? g)2 (cm3 g)P (cm3 g)¢
(%)
Fe/Fe;0,@NC 546.70 1.4147 0.0359 1.3788 97.46
FE/FE304@NC
449.87 1.0885 0.0339 1.0546 96.86
(zn-free)
NC (Fe-free) 357.91 0.6211 0.0388 0.5823 93.75
Fe/Fe;0,@C (N-
302.69 0.4167 0.0752 0.3415 81.95
free)
Fe;0,@NC 242.70 0.7276 0.0146 0.7130 97.99

NC (Fe-free), Fe/Fe;04@C (N-free) and Fe;O4@NC catalysts.

Note:
3The total pore volumes (Vioa)) Were estimated at P/Py = 0.95.
b Micropore volume (Vmicro) Were calculated using the t-plot method.

¢Mesopore volume (Vineso) Were calculated by subtracting Vinicro from Vigiar.
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Table S2. Comparison of the ORR performance for Fe/Fe;0,@NC and other Fe-N-C-based

catalysts.
Catalysts Electrolyte Performance Ref.
Eoncer=1.012 V, E;1,=0.90V, J,=5.876  This
Fe/Fe;0,@NC 0.1 M KOH onset V2 .
mA cm™ work
Fes04/FesN/Fe-N-C@PC 0.1 M KOH E1/,=0.90 V, J,=5.542 mA cm? 1
Fe/Fe-N-C 0.1 M KOH E1/,=0.881V, J,=5.714 mA cm 2
50 mM PBS
Fe-N-C ' E1/,=0.842 V, J,=3.14 mA cm? 3
solution
Fe-HPC 0.1 M KOH Eonset=0.978 V, E1/,=0.85 V 4
_ Eonset=0.95 V, E1/,=0.86 V, J;=6.21 mA
Zn(NO3),-Fe/C/N@bio-C 0.1 M KOH X 5
cm-
Eoncer=0.89 V, E /= 0.77 V, J,=6.20 mA
ZnCl,-Fe/C/N@bio-C 0.1 M KOH onset v L 5
cm-
Fe-N/C 0.1 M NaOH E1j= 0.892 V, J,=4.26 mA cm 6
Eoncer=0.89 V, E; /= 0.89 V, J,=5.64 mA
Fe-N/C-SACs 0.1 M KOH onset 12 . : 7
cm-
Eoneer=0.966 V, Ey /o= 0.891 V, J,=5.077
Fe-N-PPC 0.1 M KOH onset 12 : 8
mA cm™
SA-Fe/NHPC 0.1 M KOH E1/= 0.87 V, J;=4.1 mA cm 9
Zn/Fes-PC/950/NHs 0.1 M KOH Eonset=1.00 V, E; /= 0.88 V 10
Fe-ISA/NC 0.1 M KOH Eonset=1.00 V, E; /o= 0.89 V 11
Fe-N-Cyuo0 0.1 M KOH Eonset=0.98 V, E; /o= 0.90 V 12
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