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Figure S1. (a) Low- and (b) high-resolution TEM images, (c), EDS mapping results of NCQD. 



 

Figure S2. (a) Low- and (b) high-resolution TEM images, (c), EDS mapping results of FNCQD. 

 

 

Figure S3. TEM- EDS mapping results of (a) ZIF-67, (b) NCQD/ZIF-67, and (c) FNCQD/ZIF-

67. 

 



 

Figure S4. XRD patterns of ZIF-67, NCQD/ZIF-67 and FNCQD/ZIF-67. 

 

Figure S5. (a) BET gas adsorption plots, (b) change on BET of ZIF-67, NCQD/ZIF-67 and 

FNCQD/ZIF-67. 

 

Figure S6. X-ray patterns of (a) before and (b) after HClO4 treatment of Co/C, Co/N-C, and 



Co/FN-C. 

 

Figure S7. SEM-EDS mapping of C, N, F, and Co of (a) before and (b) after electrochemical 

test of Co/FN-C electrode. 

Table S1. The chemical composition (atomic percent) of before and after the electrochemical 

test of Co/FN-C electrode. 

Element Before (atom %) After (atom %) 

C 62.80 71.29 

N 15.77 9.68 

O 12.88 11.58 

F 0.21 0.21 

Co 8.34 7.24 

Total 100 100 

 


