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Fig. S1 (a) Digital photo and (b) SEM images of the electrospun nanofiber film.

Fig. S2 (a, b) SEM images, (c) TEM image of Co3Fe7-CNF-850.

Fig. S3 TG curves of Co3Fe7-PVP fibers in N2.



Fig. S4 TG curves of Co3Fe7-PVP/PAN fiber and Co3Fe7-PAN fiber in N2.

The non-woven CNFs network is prepared through electrospinning the PVP/PAN 

solution. As demonstrated in Fig. S3, electrospun PVP fibers decomposed from 310℃ 

to 620℃. Electrospun PVP-PAN fiber also shows obvious decomposition step 

between 310℃ and 750℃. Compared with PAN fibers, PVP/PAN fiber shows larger 

weight less and faster pyrolysis rate. It is not only due to the evolution of gaseous 

product such as HCN, NH3 and CO2, but the decomposition of PVP, resulted in 

porous structure1,2. 



Fig.S5 (a, b) TEM images of Co3Fe7-PCNF-850. (c) shows the particle size 

distribution of Co3Fe7 nanoparticles(b).



Fig. S6 (a, b) SEM images of Co-PCNF-850, (c) XRD patterns of Co-PCNF-850.

Fig. S7 (a, b) SEM images of Fe3C-PCNF-850, (c) XRD patterns of Fe3C-PCNF-850.



Fig. S8 Pore size distribution of Co3Fe7-PCNF-850 and Co3Fe7-CNF-850.

Fig. S9 Survey XPS spectra of Co3Fe7-PCNF-850.



Fig. S10 (a, b) SEM images of Co3Fe7-PCNF-800, (c, d) SEM images of Co3Fe7-

PCNF-900.

Fig. S11 (a) XRD patterns; (b) Raman spectra of electrocatalysts with different 

temperatures.



Fig. S12 Cycle voltammetry curves in 0.1 M KOH saturated with N2 or O2.

Fig. S13 (a-e) CVs at different scan rates of catalysts and (f) the corresponding Cdl.



Fig. S14 LSV curves of catalysts in O2-saturated 0.1 M KOH solution under different 

rotating speeds and their corresponding K-L plots.



Fig. S15 HO2
- yield and the corresponding electron transfer number (n) of Co3Fe7-

PCNF-850 and Pt/C.

Fig. S16 the corresponding ORR tafel plots.



Fig. S17 (a) LSV curves of Co3Fe7-PCNF-850 before and after 1000 cycles cyclic 

voltammetry test; (b) Chronoamperometric response at 0.4 V vs. RHE after the 

introduction of 2 M methanol solution into 0.1 M KOH solution.



Fig. S18 Electrochemical performance of different temperature products. (a) CV 

curves in N2 or O2 saturated 0.1 M KOH solution. (b) LSV polarization curves for 

ORR (1600 rpm). (c) LSV polarization curves for OER. (d) Overall Polarization 

curves of as-prepared catalysts for bifunctional catalytic activity.



Fig. S19 LSV curves of catalysts in O2-saturated 0.1 M KOH solution under different 

rotating speeds and their corresponding K-L plots.



Fig. S20 (a, b) CVs at different scan rates of catalysts and (f) the corresponding Cdl.

Fig. S21 Open-circuit potential of Co3Fe7-PCNF-850 assembled liquid zinc air battery.



Fig. S22 XRD patterns of Co3Fe7-PCNF-850 based battery after cycling stability.



Table S1 Summary of ORR and OER activity of catalysts reported in the literature.

Electrocatalyst
E1/2

(V vs. RHE)

Eη=10

(V vs. RHE)

ΔE (Eη=10-E1/2)

(V vs. RHE)
Ref.

Co3Fe7-PCNF-850 0.83 1.61 0.78 This work

N-GCNT/FeCo-3 0.81 1.73 0.81 3

Co3Fe7/NGNRs 0.80 1.58 - 4

Co-Co3O4@NAC 0.795 1.61 0.815 5

(Fe, Co, Ni)9S8/NSCFs 0.82 1.62 0.8 6

FeCo-NGS 0.80 1.61 0.81 7

Co@NPCFs 0.66 1.63 0.97 8

2D Fe-NG 0.86 1.62 0.76 9

3D Fe/N-G 0.85 1.62 0.77 10



Table S2 Performance comparison of the liquid zinc air batteries with various 

electrocatalysts

Electrocatalyst
Open circuit 
potential (V)

Peak
power 
density

(mW cm-2)

Current
Density

(mA cm-2)

Cycling 
stability

Ref.

Co3Fe7-PCNF 1.49 213 5
300 h

(900 cycles)
This work

Co-Co3O4@NAC 1.45 164 5 35 h 5

(Fe, Co, 

Ni)9S8/NSCFs
1.48 158 10 360 cycles 6

Co@NPCFs 1.44 91.9 5
80 h

(480 cycles)
8

2D Fe-NG 1.51 235.2 12
80 h

(480 cycles)
9

FeNC-FexC/Fe 1.41 149.4 2 380 cycles 11

CoNC - 181.3 5
110 h 

(1320 cycles)
12

FeNPC 1.51 233.2 3 15 h 13

FeNi-NC - 80.8 8 23 h 14

Co-N-Cs - 158 10 55 h 15
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