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Figure S1. The SEM image of CoCo-PBA.
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Figure S2. (a) XRD patterns of CoCo-PBA and CoCo-PBA simulated; (b) XRD
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patterns of Co@NC-1 and Co@NC-1 simulated; (¢) XRD patterns of Co@NC-2 and
Co@NC-2 simulated.
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Figure S3. Raman spectra of Co,P@NPPC and CoP@NPPC




Figure S4. The SEM images of MPSA.

Figure S6. (a) The SEM images of CoP@NPPC; (b) The SEM images of
Co,P@NPPC.
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Figure S7. (a) N, adsorption-desorption curves of Co,P@NPPC and

CoP@NPPC; (b) Pore size distribution of Co,P@NPPC and CoP@NPPC.
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Figure S8. High-resolution C 1s XPS spectra of (a) Co@NC-1, (b) Co@NC-2, (¢)
Co,P@NPPC, (d) CoP@NPPC.
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Figure S9. (a) XPS survey spectra of as-fabricated samples; XPS spectra of Co@NC-
2.(b) O 1s, (c) N 1s, (d) Co 2p.

Figure S10. Open-circuit voltage of Pt/C+RuO,-based primary ZABs;



Table S1. Comparison of ORR performance of Co,P@NPPC with previously reported
transition metal based electrocatalysts.

Materials Eonset (V vs. RHE) E1; (V vs. RHE) Ref.
Co,P@NPPC 0.910 0.850 This work
Co,P/NPG-900 0.890 0.810 1
Cu-Co,P/CNFs 0.880 0.792 2
Mn(0.1)-Co,P/NC 0.856 0.784 3
CoLIm-0@800 0.860 0.800 4
CoO/CoyP 0.930 0.860 5
FeS/Fe;C@NS-C-900 1.030 0.780 6
Co,P/CoN-in-NCNT  0.960 0.850 7
Co@IC/MoC@PC 0.930 0.875 8
Co-MOF 0.780 0.700 9
NiCo,04/MXene 0.880 0.700 10

MnyoFe, C/NC 0.910 0.780 11




Table S2. Comparison of OER performance of Co,P@NPPC with previously reported
transition metal based electrocatalysts.

Materials N10 (V vs.RHE) Tafel slope (mV dec!) Ref.
Co,P@NPPC 320 68 This work
CoP@NPCSs 355 103 12
CoO/CoS; 320 77 13
NiCo-air 510 75 14
FeCo@NC-g 347 75 15
CoOx 370 76 16
Ag-Ce0,-Co304 340 130.1 17
CoFe/S-N-C 358 259 18
(SmSr)(.95C09 9Ptr 105 550 82 19
CuCo,04@C 327 74 20
ZnCo,04@NC-CNTs 370 64 21
H-NSC@Co/NSC 370 61.9 22
CoNi/BCF 370 166 23
CoFeP@C 336 82.5 24

NisFe/N-C 310 58 25




Table S3. Comparison of Zn-air batteries assembled using Co,P@NPPC based
electrocatalyst with other progressive electrode materials.

Materials Power density ( Charge/dischar Battery Ref.
mW cm?) ge voltage gap stability
V)

Co,P@NPPC 226 0.96 10 mA cm? This
for 160 h work

Fe-Nx-C 96.4 0.98 5 mA cm? for 26
300 h

SilkNC/KB 91.2 0.81 10 mA cm? 27
for 100 h

NiFe@NC, 82 0.78 50 mA cm?for 28
200 h

CoN/FeN@N,S-C-800 168.3 0.44 2 mA cm? for 29
100 h

r-CoFe,04@DG 155.2 - 5 mA cm? for 30
60 h

FeCo/FeCoP@NMn- 135 -- 5 mA cm? for 31

CNS-800 200 h

Fe/Co-N/S-Cs 102.63 0.69 5 mA cm? for 32

27h
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