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Fig. S1 EDX mapping images C, N, O, S, Co and Mn of the CMS/NCNF fiber mat.



Fig. S2 SEM images of (A, B) the CMS/NCNF, (D, E) the CMO/NCNF and (G, H) the CMO/CNF after 
pyrolysis, and EDX of (C) the CMS/NCNF, (F) the CMO/NCNF and (I) the CMO/CNF.



Fig. S3 TEM images of (A) the CMO/NCNF and (D) the CMO/CNF, STEM images of (B) the 
CMO/NCNF and (E) the CMO/CNF, and corresponding elemental mapping images of (C) the 
CMS/NCNF and (F) the CMO/CNF. 



Fig. S4 The high resolution N1s spectra and fitting peaks of CMO/NCNF (A) and CMO/CNF (D). 
The high resolution Co2p spectra and fitting peaks of CMO/NCNF (B) and CMO/CNF (E). The high 
resolution Mn2p spectra and fitting peaks of CMO/NCNF (C) and CMO/CNF (F).



Fig. S5 LSV curves of CMO/NCNF and CMO/CNF for both ORR (A) and OER (B) in 0.1 M KOH at 
1600 rpm, LSV curves for ORR at different rotating speeds (C, E), and (D, F) the K-L plots at 
different potentials including the calculated number of electron transfer.


