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Figure S1. (a) TEM image of PBA. (b) SEM image of PBA. (c) SAED image of PBA. (d) 

HRTEM image of PBA.  



  

3 
 

 

Figure S2. (a) TEM image of MPBA. (b) SEM image of MPBA. (c) SAED image of MPBA. 

(d) HRTEM image of MPBA. 
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Figure S3. TEM image of PBA corroded by 2 M HCl without the exist of Fe2+. 
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Figure S4. (a, c, e) Nitrogen adsorption and desorption isotherms of PBA, MPBA, and FeCoSx-

PBA. (b, d, f) pore size distribution of PBA, MPBA, and FeCoSx-PBA. 
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Figure S5. XRD spectra of FeCoSx and FeCoSx-PBA. 
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Figure S6. The original HRTEM image of FeCoSx-PBA. 
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Figure S7. (a) Co 2p, (b) Fe 2p, (c) S 2p, (d) C 1s, (e) N 1s XPS spectra of PBA and MPBA.  
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Figure S8. (a) C 1s, and (b) N 1s XPS spectra of FeCoSx-PBA 
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Figure S9. EELS scan area in FeCoSx-PBA, (a) PBA frame, (b) amorphous FeCoSx. 

 

 

 

 

 

 

 

 

 

 

 

 



  

11 
 

 

Figure S10. Mössbauer spectrum pattern of PBA. 
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Figure S11. Mössbauer spectrum pattern of MPBA. 
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Figure S12. Chronoamperometric stability test of FeCoSx-PBA. 
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Figure S13. Faradic Efficency test, ring current of FeCoSx-PBA on an RRDE (1600 rpm) in 

N2-saturated 1 M KOH solution (ring potential 0.40 V). 
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Figure S14. Electrochemical specific surface area test, (a) plots of the current density at 1.224 

V vs the scan rate of PBA, MPBA and FeCoSx-PBA. (b) Cyclic voltammetry data of PBA. (c) 

Cyclic voltammetry data of MPBA. (d) Cyclic voltammetry data of FeCoSx-PBA. 
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Figure S15. Polarization curves of PBA, MPBA, and FeCoSx-PBA in an O2-saturated 1 M 
KOH solution, the current is normalized by (a) electrode geometric area, (b) BET surface area, 
and (c) ECSA, respectively. 
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Figure S16. (a) Polarization curves and (b) chronoamperometric stability test of FeCoSx and 

FeCoSx-PBA. (c) XRD pattern of FeCoSx-PBA before and after OER test. 
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Figure S17. In-situ Raman spectrum of FeCoSx-PBA. 
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Figure S18. (a) Co 2p, (b) Fe 2p, (c) O 1s, (d) S 2p quasi-in-situ XPS spectrum of FeCoSx-

PBA. 
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Figure S19. (a) ORR polarization curves of PBA, MPBA, and FeCoSx-PBA at a rotation rate 

of 1600 rpm in O2-saturated 1M KOH solution. (b) The Tafel plots of PBA, MPBA, and 

FeCoSx-PBA. (c) Koutecky-Levich plots of PBA, MPBA, and FeCoSx-PBA. The calculated 

electron transfer number are 3.2, 3.4, and 3.3, respectively. (d-f) Linear sweeping voltammetry 

curves at different rotation rate of (d) PBA, (e) MPBA, and (f) FeCoSx-PBA. 
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Figure S20. The blue light emitting diode (3.0 V) was lighted by two-series-connected Al-air 

batteries. 
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Figure S21. (a, b) Photographs of the fiber-like hydrogel electrolyte before and after bending, 

respectively. (c, d) Photographs of the fiber-like hydrogel electrolyte before and after stretching, 

respectively. 
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Table S1. Textural properties of as-prepared materials. 

 
 

Table S2. 57Fe Mössbauer parameters of PBA, MPBA, and FeCoSx-PBA derived from the 
fittings. Isomer shift (IS), quadrupole splitting (QS), line width (LW) and relative spectral 
area % of each component. 

Component IS  
[mm s-1] 

QS  
[mm s-1] 

LW  
[mm s-1] 

Aera  
[%] 

PBA-D1 -0.11 0.52 0.29 40.6 

PBA-D2 -0.07 0.20 0.30 59.4 

MPBA-D1 -0.11 0.55 0.29 25.6 

MPBA-D2 -0.07 0.21 0.32 74.4 

FeCoSx-PBA-D1 0.01 0.15 0.30 55.9 

FeCoSx-PBA-D2 0.23 0.78 0.33 44.1 

 
 
Table S3. Comparison of OER electrocatalytic activities for FeCoSx-PBA with other 
catalysts. 

 

 

 

 

Catalysts Specific surface area 
[m2 g-1] 

Pore volume 
[cm3 g-1] 

Pore diameter 
[nm] 

PBA 9.7834 0.024556 18.1548 

MPBA 8.8872 0.024941 27.4943 

FeCoSx-PBA 28.9122 0.115007 18.2307 

Catalysts Overpotential at 
j =10 mA cm-2 [mV] 

Tafel slope 
[mV dec-1] Ref. 

FeCoSx-PBA 266 33 This work 
Co9S8 265 56 1 

Co8FeS8/CoS 292 83 2 
Co3O4 253 74.6 3 

Ni0.85Fe0.15PS 251 34 4 
Co9S8/CoS2 396 182 5 
Fe0.1Ni0.9S2 260 46 6 

CoSe2 320 44 7 
NiCoP-C 320 96 8 
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Table S4. The performance of Al-air batteries with various electrocatalys. 
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