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Fig. S1†. Raman spectra of samples 1-3 along with their relative Lorentzian peaks fitting 

(dashed lines). ID/IG values are reported in Table 1.  

 

 

 

 

Fig. S2†. XPS survey spectra of FeZn/CNP (1), and Fe/CNP (2) and FeZn/CNP (3). All spectra 

contain the Auger line of Na KLL caused by the material treatment with a NaOH solution for 

the silica template removal.1  
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Fig. S3†. A-B) SEM and C-D) TEM images of 1 at different magnifications 

 

 

 

 

Fig. S4†. A) HAADF-STEM image of 1 along with corresponding EDX elemental 

mapping (Aa-Ad) Color codes: C (red), N (yellow), O (light blue) and Fe (pink). 
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Fig. S5†. SEM images of 2 (A,B) and 3 (C,D) at different magnifications.  

 

 

 

Fig. S6†. A) Normalized XANES spectra at the Fe K-edge of 1, metallic Fe foil, FeO and Fe2O3 

along with a magnification of the pre-edge transition peaks. Expansion on the right-side hand 

also include the pre-edge peak of a Fe-phthalocyanine (FePc) as a FeN4 structure in a typical 

square-planar configuration with high D4h symmetry. B) EXAFS fitting curve of 1 in R space 

with all components. No phase-shift correction was applied to the Fourier transforms. 
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Table S1†. Structural data from the fitting of Fe K-edge EXAFS signal in FeZn/CNP (1). 

Path Coord. Numb.  R(Å)a 2  (10-2 Å2)b E0 
c R-factor d 

Fe-N 3.4  0.2 1.97 ± 0.01 2.9 ± 0.9 -2.8 ± 0.4 0.009 

Fe-Cl 1.0  0.1 2.32 ± 0.01 2.7 ± 1.2 4.6 ± 0.9 - 

Fe-C 4.8 ± 0.6 2.90 ± 0.01 3.8 ± 1.9 -2.8 ± 0.4 - 

a Interatomic distance. b Debye-Waller factor. c Difference in the threshold Fermi level between data and fit. 
d Goodness of fit parameters. 

 

 

Fig. S7†. Cyclic voltammograms of samples 1-3 recorded under N2-

saturated (green lines) and O2-saturated solutions (red lines). The 

potential was linearly swept from 0.0 to 1.2 V at a scan rate of 50 mV 

s−1 vs. RHE as reference electrode in a water 0.1 M KOH electrolyte 

solution. 
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Table S2†. Number of exchanged electrons (nE) for RRDE 

measurements carried out at different catalyst loadings (188, 377 and 

755 g cm-2).  

 

 Catalyst loading (L of ink) 8 16 32  

 Catalyst loading (g cm-2) 188 377 755  

 Catalyst loading (g)a 37 74 148  

 Exchange electrons (n) 3.22 3.75 3.57  
a 0.19625 cm2 GC rotating-disk electrode 

 

 

 

Table S3†. Selection of the most representative Fe-SACs of the state-of-the-art reported in the 

literature so far and their ORR performance under alkaline environment.   
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1 FeZn/CNP (1) 0.40 0.38 0.97 0.88 6.35 39.5 this work 

2 Fe-N-HMCTs  0.20 0.99 0.87 5.66 89 2 

3 Fe-Nx-C-1  0.68 0.93 0.85 6.5 74 3 

4 ICM-FePhen3  0.80 0.91c 0.86 5.8 c  4 

5 FN-800  0.70 0.93 0.82 5.4 c  5 

6 m-Fe/N/C-900  0.6  0.84 5.8  6 

7 Fe-NC-S 1.93 0.2 0.96 0.88 5.7 49 7 

8 Fe/NSCN  2.54 0.75 1.09 0.88 5.08 92 8 

9 FeNC-900  0.7 0.98 c 0.85 5.6  9 

10 FeBNC-800 0.40 0.6 0.97 0.84 5.51 69 10 

11 Fe@Aza-PON  0.28 0.9 c 0.84 6 c 60 11 

12 Fe-ISA/SNC 0.947 0.51 0.96 0.90 5.7 c 44 12 

13 Fe-SAs/NPS-HC 1.54 0.5 0.96 c 0.91 6 c 36 13 

14 Fe-SilkPNC 0.12 0.6 0.95 0.85 5 c  61.4 14 

15 Fe/N/S-PCNT  0.1 0.96 0.84 5 c   15 

16 Fe-NMP  0.6 0.97 0.84 4.8 c  16 

17 SAFe-NDC-H 1.15 0.4 0.92 c 0.86 5 c 61 17 

18 3DOM FeNC-900 1.59 0.6 0.96 c 0.88 6 c 49 18 

19 C-FeZIF-1.44-950  0.5 0.95 c 0.86 6.4 c  19 

20 Fe-NSDC  0.1 0.96 0.84 5.5 c 56 20 

21 Fe3C/Fe@G-800 52.8 0.6 0.94 0.80 4.8 c   21 

22 Fe−N−C/rGO  0.35 0.94 0.81 6 c  98.8 22 

23 SA-Fe-HPC  0.1 0.96 c   0.89 5.4 49 23 

24 Fe−N−C/MXene  0.1 0.92 0.84 6 c   24 

25 Fe@N–C NT/NSs  0.25 1.00 0.82 7.5 c  69.6 25 

26 Fe-SAs/NSC 0.87 0.2 1 0.87 6 c 60 26 

27 C-FeHZ8@g-C3N4-950  0.5 0.92c 0.85 5.5 c   27 

28 Fe-N/P-C-700  0.6 0.94 0.87 5.66  28 

29 SC-Fe  0.25 0.96 c 0.87 5.8 c 51.3 29 

30 meso-Fe−N−C 2.9 0.4 0.92 c 0.85 5.2 c  30 
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31 Fe–N/C-155 5.86 0.245 1.09 0.85 6.5  31 

32 Fe(0)@FeNC 0.5 0.3 0.95 0.85 6.4 72 32 

33 Fe-LC-900 4.13 - 0.96 0.82 5 c 74 33 

34 Fe–N–CPNS  0.2 0.92 c 0.84 5.8  34 

35 Fe-CNSs-N  0.31 0.95 0.84 5.2 c 70.6 35 

36 Fe-N-3DPC-1000 0.87 0.2 0.96 c 0.85 4.8 c 79 36 

37 Fe/OES 0.11 0.4 1.00 0.85 6.1 c  37 

38 1/CNT  0.08 0.93 0.84 5 c 84 38 

39 3D-FePDC  - 0.98 0.84 5.5 c 81 39 

40 Fe3C–FeN/NC-2 0.44 0.4 0.95 0.8 5.1 55 40 

41 FeS/Fe3C@NS-C-900  0.1156 1.03 0.78 6.83 94 41 

42 Fe1-HNC-500-850 0.31 0.2 0.93 c 0.84 5.80 51.5 42 

43 Fe3-NG  0.5 1.03 0.84 7.0 c  43 

44 Fe-N-CC 0.7 0.1 0.94 0.83 4.4 c  44 

45 S-Fe/N/C  0.16 0.91 0.84 5.1 c  45 

 
a as measured from ICP analyses b potential values reported vs. RHE c as extrapolated 

from figures in the corresponding manuscript. 

 

 

Fig. S8†. (A-C) Linear sweep voltammograms (LSVs) and (D-F) K-L plots for ORR in O2-

saturated 0.1 M KOH solution promoted by FeZn/CNP (1), Fe/CNP (2) and FeZn/CN (3) at 

variable spin rates (600, 900, 1200, 1600, 2000 and 2500 rpm). Scan rates: 10 mV s-1, catalyst 

loading 377 g cm-2 for each catalyst at work. 
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