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Competitive Coordination-Oriented Monodispersed Cobalt Sites on a N-Rich Porous Carbon Microsphere Catalyst for High-Performance Zn−Air Batteries
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[bookmark: _Hlk131862758]Figure S1. (a) SEM image of Ad−Zn SCMS. (b) SEM image of Ad−Co SCMS.
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[bookmark: _Hlk131862821]Figure S2. (a) UV-vis absorption of Adenine, Ad−Co SCMS, Ad−Zn SCMS and Ad−Zn/Co SCMS. (b) FTIR spectra of Adenine, Ad−Co SCMS, Ad−Zn SCMS and Ad−Zn/Co SCMS.
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[bookmark: _Hlk131862854]Figure S3. (a) Co K-edge XANES spectra of Co foil, CoPc and Ad−Zn/Co SCMS. (b) Zn K-edge XANES spectra of Zn foil and Ad−Zn/Co SCMS.
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[bookmark: _Hlk131862891]Figure S4. SEM image of CoSA/N−PCMS.
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[bookmark: _Hlk131862982]Figure S5. TEM image of Co/N−PCMS.
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[bookmark: _Hlk131863015]Figure S6. XRD pattern of Co/N−PCMS.
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[bookmark: _Hlk131863041]Figure S7. Pore size distribution curves of CoSA/N−PCMS and Co/N−PCMS.
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[bookmark: _Hlk131863061]Figure S8. XPS full scan of CoSA/N−PCMS.
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[bookmark: _Hlk131863071]Figure S9. Co K-edge EXAFS fitting analysis of CoSA/N−PCMS in R space.
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[bookmark: _Hlk131863088]Figure S10. (a) TEM image of FeSA−N PCMS. (b) HAADF-STEM image of FeSA−N PCMS with partially atomically dispersed Fe atoms circled.
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[bookmark: _Hlk131863113]Figure S11. (a) LSV curves at different rotating rates of CoSA/N−PCMS. (b) the Koutecky-Levich plots.
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[bookmark: _Hlk130916058][bookmark: _Hlk131863144]Figure S12. XRD patterns of CoSA/N−PCMS before and after ADT testing.
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[bookmark: _Hlk131863155]Figure S13. Chronoamperometry (i-t) measurement of CoSA/N−PCMS and Pt/C with a rotation rate of 1600 rpm in O2-saturated 0.1 M KOH.
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[bookmark: _Hlk131863201]Figure S14. (a) CV curves of CoSA/N−PCMS, Co/N−PCMS, N−PCMS and Pt/C in O2-saturated 0.1 M HClO4 with a sweep rate of 10 mV s−1. (b) LSV curves of CoSA/N−PCMS, Co/N−PCMS, N−PCMS and Pt/C in O2-saturated 0.1 M HClO4 with a sweep rate of 10 mV s−1 and 1600 rpm.
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[bookmark: _Hlk131863314]Figure S15. Chronoamperometry (i-t) measurement of CoSA/N−PCMS and Pt/C with a rotation rate of 1600 rpm in O2-saturated 0.1 M HClO4.
CV and LSV curves for acidic conditions (HClO4) are shown in Figure. S14a and S14b. CoSA/N−PCMS has a more obvious reduction peak compared to Co/N−PCMS and N−PCMS, and its Eonest (0.854 V) and E1/2 (0.697 V) are better than those of Co/N−PCMS and N−PCMS. However, it is slightly inferior to Pt/C. However, the stability of CoSA/N−PCMS (87.5%) was more stable than that of Pt/C (77.0%) under acidic conditions for 10 hours (Figure. S15).


[bookmark: _Hlk131863388]Table S1. eZAF Smart Quant Results of CoSA/N−PCMS.
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[bookmark: _Hlk131863404]Table S2. EXAFS fitting parameters at the Co K-edge (S02=0.76).
[image: ]
CN is the coordination number; R is the interatomic distance (the bond length between Co atom and surrounding coordinated N atoms); σ2 is Debye-Waller factor (a measure of thermal and static disorder in absorber-scatterer distances). R factor is used to value the goodness of the fitting. 
[bookmark: _Hlk131863425]Table S3. Summary of ORR activity of different catalysts in this work under alkaline condition.Sample
E
onset
(V
vs.
RHE)
E
1/2
(V
vs.
RHE)
CoSA/N-PCMS
0.99
0.87
Co/N-PCMS
0.93
0.83
N-PCMS
0.96
0.79
Pt/C
0.98
0.83






Table S4. CoSA/N−PCMS compared with recently reported Co SACs.  
Catalyst
 
E
onset
 
(
V vs RHE)
 
E
1/2
(V vs RHE)
 
N content
 
Refs
 
Co
SA
/N-PCMS
 
0.99
 
0.87
 
18.49
 
at%
 
This work
 
Co SA/N
-
CNS
-
900
 
1.00
 
0.87
 
9.
0
0
 
at%
 
[62]
  
CoSAs@CNTs
 
0.99
 
0.86
 
3.17
 
at
%
 
[63]
 
20Co
-
NC
-
1100
 
0.93
 
0.80
 
3.6
0
 
at%
 
[64]
 
Co/N
-
HCOs
 
0.92
 
0.81
 
5.08 wt%
 
[65]
 
Co
-
N
-
C
-
900
 
0.9
3
 
0.88
 
5.39 at%
 
[66]
 
Co
-
N
-
C SAC
 
1.01
 
0.85
 
10.74 wt%
 
[34]
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