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Figure S1. (a-b) SEM images of the corn silk and the carbonaceous product after the
hydrothermal process.
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Figure S2. Raman spectra of the typical N-P-Fe-C catalyst

Figure S3. (a-c) SEM, STEM and HRTEM images of the N-P-C catalyst; (d-g) C, N, O and P
elemental mappings.
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Figure S4. (a-b) high-resolution N1s and P2p XPS spectra of the N-P-C catalyst; (c-d)
nitrogen adsorption-desorption isotherm and pore-size distribution of the N-P-C catalyst.
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Figure SS. (a) RDE voltammograms for the ORR at the typical N-P-Fe-C catalyst electrode at
the various rotation speeds (sweep rate 20 mV s ~1); (b) RDE voltammograms for the ORR at
the Pt/C electrode at the various rotation speeds (sweep rate 20 mVs!); (¢) RDE
voltammograms in O,-saturated 0.1 M KOH solution at room temperature (rotation speed
1600 rpm, sweep rate 20 mVs™!) for the Pt/C with or without 1.0 M methanol; (d-¢) RRDE
voltammograms, the electron transfer number (n) and peroxide yield for the Pt/C catalyst in
O,-saturated 0.1 M KOH. The electrode rotation speed was 1600 rpm, sweep rate was 20

mVs
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Figure S6. (a) STEM image and (b-f) carbon, nitrogen, oxygen, phosphorus and iron element
mappings of the typical N-P-Fe-C catalyst after 25000 seconds, at 0.800 V (versus RHE)
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Figure S7. RDE voltammograms for the ORR at the N-P-C product and typical N-P-Fe-C

catalyst electrode in O,-saturated 0.1 M KOH at room temperature (rotation speed 1600 rpm,
sweep rate 20 mV s 1)
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Figure S8. (a-b) SEM images of the N-P-Fe-C-in-N,-12 and N-P-Fe-C-in-N,-2 products; (c)
RDE voltammograms in O,-saturated 0.1 M KOH at room temperature (rotation speed 1600
rpm, sweep rate 20 mVs!) for the typical N-P-Fe-C, N-P-Fe-C-in-N,-12 and N-P-Fe-C-in-
N,-2 catalysts.

S5



(o

0
a 1.0
=] GI 1
05 T 2
— 7]
(}l =)
£ 00 z 3
s
é S 4
= -0.51 g
- g5 ——400 rpm
-1.04 — 100 mv/s § 6 —— 800 rpm
— 50 mvis o] ——1200 rpm
e 5 — 1600 rpm
-1.59 . ——2000 rpm
01 02 03 04 05 06 07 08 09 1.0 01 02 03 04 05 06 07 08 09 10
Potential (V versus RHE) Potential (V versus RHE)

Figure S9. (a) Cyclic voltammetry at the similar N-P-Fe-C product electrode in N,-saturated
0.1 M KOH at the sweep rate 50 and 100 mVs™!; (b) RDE voltammograms for the ORR at the
similar N-P-Fe-C product electrode at the various rotation speeds (sweep rate 20 mV s 71).
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Figure S10. The photographs of the electrochemical cell

Table S1. Content of C, N, O, P and Fe of the products from the XPS data

Samples Atomic Content, %

C N O P Fe
Typical N-P-Fe-C | 86.50 6.55 6.17 0.40 0.38
N-P-C 86.87 6.35 6.42 0.36 without
N-P-Fe-C-in-N,-2 | 86.27 6.85 6.11 0.42 0.35
N-P-Fe-C-in-N,-12 [ 91.10 2.81 4.81 0.37 0.36
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