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Figure S1. SEM images of Fe-Crac) (a), Fe-N/Crac) (b), FeCo-Cracy(c).
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Figure S2. N> adsorption-desorption isotherms of Fe-Cwrgc), Fe-N/Cwrpc) and

FeCo-Crae) (a-c), pore-size distributions of Fe-Crpc), Fe-N/Crpc) and FeCo-Crpe)

(d-).



Table S1. Atomic content of C 1s, Fe 2p, N 1s, O 1s and Co 2p in Fe-Crgo),
Fe-N/Crgc), FeCo-Crpc) and FeCo-N/Crpc) from XPS data.

Cls Fe2p N1s O1ls Co2p

at.% at.% at.% at.% at.%
Fe-Crac) 89.91 0.59 4.48 5.02 -
Fe-N/Crec) 88.12 0.57 5.42 5.89 -
FeCo-Crac) 83.90 0.56 4.61 9.96 0.97
FeCo-N/C(rec) 83.13 0.54 5.36 10.01 0.96

Graphitié N < w3l

‘; ';‘ Pyrmalic K ';‘
s 3 s
> &
ﬁ a % Opidized N et
£ c E

2 &
g E = Pyriain e

Oxidized N I -
Pyridinic N
406 404 402 400 398 391 408 406 404 402 400 398 396 394 408 404 402 400 398 396 334
Binding energy / eV Binding energy / eV Binding energy / eV
Fe-(:mm:J Fe-NmeBq Fe(:o-CchJ

Figure S3. High-resolution NlIs XPS spectrum of Fe-Crgpc),Fe-N/Crpc) and

FeCo-Crao).
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Figure S4. The histogram for onset potential and half wave potential of Fe-Crgc),

Fe-N/Cgc), FeCo-Crpc) and FeCo-N/Crpe) in 0.1 M KOH solution.
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Figure S5. Cyclic voltammograms in the region without faradaic processes with

different

scan

rates of Fe-Cwrao)(a),

FeCo-N/Crgc)(d).

Fe-N/Cwrgc)(b), FeCo-Cwrae)(c)
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Figure S6. LSV curves of FeCo-N/Crpc) at different rotation rate in O saturated 0.1

b o4 0.1M HClO,
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M KOH solution(a) and 0.1M HCIO4 solution(b).

Table S2. The ORR activity data in 0.1 M KOH solution for FeCo-N/Crpc) and other

catalysts from previous reports.

Pt-free or Pt catalysts modified electrodes Biomass Source EORR / V Ehw/V j/mAcm? | References
20% Pt/C/GCE - 0.96 0.87 55

BP350C1000/GCE Red blood cells 0.90 0.78 13 [1]
N-CNT(800)/GCE Red blood cells 0.91 0.70 3.4 [2]
FeNC-900/GCE Red blood cells 0.96 0.85 5.6 [3]
PBC/900/M/GCE Red blood cells 1.01 0.86 5.2 [4]
Co016%-NCNT-T900/GCE Chitosan - 0.84 5.0 [5]
Fe-NP-SP/GCE Woody biomass 1.07 0.87 [6]
D-PC-1(900)/GCE Seaweed 1.01 0.83 5.4 [71
CoOP@bio-C/GCE Peanut shells 0.91 0.81 5.7 [8]
GPNCS/GCE Privet fruit - 0.81 [9]
NCF900/GCE Catkins 0.82 0.66 3.7 [10]
AC1/GCE Agave sisalana 0.84 3.12 [11]
PN/CB/GCE Pine needles 0.86 0.78 [12]
AOB700/GCE Onion peels 0.82 2.35 [13]
N-P-Fe-C/GCE Corn silk 0.95 0.85 [14]
NPAC:,/GCE Pomelo peels 0.87 0.78 [15]
AC-F-U-P/GCE Coconut shells 0.96 0.77 [16]
FeCo-N/Crpcy/GCE Red blood cells 0.95 0.83 5.5 This work
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Figure S7. The histogram for onset potential and half wave potential of Fe-Crgc),

Fe-N/Crac), FeCo-Crac) and FeCo-N/Crac) in 0.1 M HC1O4 solution.
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