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Table S1. The corrosion layer loading of NF-sw-120.

Number mcleaned (g) mNF-sw-120 (g) mcorrosion (g) Average loading amount

1 0.0456 0.0510 0.0054

2 0.0481 0.0528 0.0047

3 0.0491 0.0555 0.0064

4 0.0444 0.0474 0.0030

5 0.0447 0.0478 0.0031

8.77 wt%
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Table S2. Product analysis results of NF-DI-120 electrolysis of 10 mM HMF at 
constant potential of 1.45 V vs. RHE.

Conversion FDCA Yield FE Carbon balance

Percentage (%) 99.5 78.5 80.2 82.3
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Table S3. The comparison of the HMFOR ability of NF-sw-120 in this work with 

recently reported electrocatalysts.

Catalysts Electrolytic 
potential (V 
vs. RHE)

HMF 
concentrat
ion (mM)

Conver
sion 
(%)

FDCA 
Yield 
(%)

FE 
(%)

Refer
ences

NiFePBA/Ni(OH)2 1.47 10 99.1 97.6 94.2 [1]

NiFe-ZIF/S-900 1.50 10 100 96.2 96.0 [2]

NCSP150 1.52 10 99.0 92.5 95.2 [3]

Co3O4-NiO 1.22 10 97.0 83.3 89.5 [4]

NCO-0.75 1.50 10 100 96.0 93.8 [5]

Ni2Co1-MOF 1.35 5 100 97.3 90.0 [6]

Ni0.5Co2.5O4 1.50 10 100 92.4 90.3 [7]

NiMoO4-CNTs-CF 1.35 10 96.3 93.8 89.4 [8]

FeCoNi-S@NF 1.45 10 95.7 94.8 94.7 [9]

Co3O4/NF 1.43 10 100 96.7 96.5 [10]

NF-sw-120 1.45 10 100 98.3 95.8 This 
Work

NF-sw-120 
(seawater)

1.45 10 100 97.5 97.6 This 
Work



4

Table S4. Results of the analysis of the product produced by electrolysis of 10 mM 

HMF at a constant potential of 1.45 V vs. RHE for the NF-sw-120 electrode after 

continuous operation in alkaline seawater for 1500 h.

Conversion FDCA Yield FE Carbon balance

Percentage (%) 100 96.8 95.2 98.8
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Figure S1. LSV curves of the NF-sw-T in 1 M KOH electrolyte with different HMF 

concentrations.
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Figure S2. XRD spectra of NF-sw-120.
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Figure S3. The XPS spectra of (a) survey, (b) O 1s of NF-sw-120 and NF-DI-120.
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Figure S4. TG and its derivative curves of NF-sw-120.
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Figure S5. The time-course profile of NF-sw-120 at different electrolysis potentials.
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Figure S6. The corresponding HPLC curves at different charges.
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Figure S7. The chronoamperometric curve of the NF-sw-120 electrode at a potential of 

1.45 V.
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Figure S8. Reaction routes for HMF oxidation to FDCA.
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Figure S9. The time-course profile of NF-sw-120 under cyclic electrolysis tests.



14

Figure S10. The XPS spectra of (a) survey, (b) O 1s of NF-sw-120 before and after use.
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Figure S11. LSV curves of the NF-sw-120 in 1 M KOH electrolyte with HMFCA.
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Figure S12. LSV curves of the NF-sw-120 in 1 M KOH electrolyte with FFCA.
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Figure S13. LSV curves of the NF-sw-120 in 1 M KOH electrolyte with DFF.
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Figure S14. LSV curves of the NF-sw-120 in 1 M KOH electrolyte with BHMF.
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Figure S15. LSV curves of the NF-sw-120 in 1 M KOH electrolyte with 2,5-

tetrahydrofurandimethanol.
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Figure S16. LSV curves of the NF-sw-120 in 1 M KOH electrolyte with 5-methyl 

furfural.
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Figure S17. LSV curves of the NF-sw-120 in 1 M KOH electrolyte with furfuryl 

alcohol.
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Figure S18. LSV curves of the NF-sw-120 in 1 M KOH electrolyte with 2-furaldehyde.
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Figure S19. LSV curves of the NF-sw-120 in 1 M KOH electrolyte with benzaldehyde.



24

Figure S20. LSV curves of the NF-sw-120 in 1 M KOH electrolyte with cyclopentanol.
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Figure S21. LSV curves of the NF-sw-120 in 1 M KOH electrolyte with 

tetrahydropyran-2-methanol.
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Figure S22. LSV curves of the NF-sw-120 in 1 M KOH electrolyte with cinnamyl 

alcohol.
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Figure S23. LSV curves of the NF-sw-120 in 1 M KOH electrolyte with 1-butanol.
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Figure S24. LSV curves of the NF-sw-120 in 1 M KOH electrolyte with diethylene 

glycol.
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Figure S25. CV curves at different sweep speeds of NF, NF-DI-120, and NF-sw-120.
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Figure S26. Double layer capacitance of NF, NF-DI-120, and NF-sw-120.
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Figure S27. Tafel slope of NF-sw-120.
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Figure S28. In situ EIS of NF-sw-120.
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Figure S29. The time-course profile of HMFOR on NF-sw-120 at 1.60 V vs. RHE.
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Figure S30. CV curves at different sweep speeds of NF-sw-120 (in alkaline seawater).



35

Figure S31. Double layer capacitance of NF-sw-120.
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Figure S32. Tafel slope of NF-sw-120.
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Figure S33. SEM image of the NF-sw-120 electrode used for 1500 hours.
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Figure S34. Stability assessment of NF-sw-120 (100 mA cm⁻2).
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