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Fig. S1. Elemental maps of Cu, Ni, O of Ni(OH),-NCF.
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Fig. S2. Energy-dispersive spectroscopy spectrum of Ni(OH),-NCF.



Fig. S3. SEM images of Ni(OH),-NCF: (a) high magnification; (b) low magnification.



Table S1. ICP test of Ni content before and after deposition of Ni(OH),-NCF-900.

Before deposition After deposition

Ni content in solution 9.68 ug/mL 4.88 ug/mL
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Fig. S4. XPS survey spectra of the catalysts: (a) pure NCF; (b) Ni(OH),-NCF; (c) used
Ni(OH),-NCF; (d) Ni(OH),-NF; (e) used Ni(OH),-NF; (f) Ni(OH),-CF; (g) used
Ni(OH),-CF.



Table S2. XPS O 1s components of the different electrocatalysts.

Electrocatalysts 01 (%) O II (%) O III (%)
Ni(OH),-NCF 25 51 24
Ni(OH),-NF 11 58 31
Ni(OH),-CF 23 57 20
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Fig. S5. The XPS Cu 2p spectra of the catalysts: (a) Ni(OH),-NCF; (b) Ni(OH),-CF;
(c) pure-NCF; (d) used Ni(OH),-NCF; (e) used Ni(OH),-CF.
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Fig. S6. EPR spectra of Ni(OH),-NCF, Ni(OH),-NF and Ni(OH),-CF.
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Fig. S7. LSV curves of the catalysts with 10 mM HMF in 1 M KOH.
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Fig. S8. Chronoamperometric curves of Ni(OH),-NCF under different potentials.
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Fig. S9. (a) LSV curves (no compensation) of Ni(OH),-NCF, Ni(OH),-NF, and
Ni(OH),-CF with 10 mM HMF in 0.1 M KOH; (b) Comparison of LSV curves of
catalysts with HMF in 1 M and 0.1 M KOH.



Table S3. Current density and electrocatalytic performance of different electrocatalysts
for HMFOR.

Entry Catalysts Current Potential KOH FDCA FE Ref.
density (vs. yield (%)
(mA/cm?) RHE) (%)
1 CF-Cu(OH), 55 1.82V IM  98.7 100 !
2 Cu,S@NiCo- 87 1.3 IM 100 99 2
LDHs
3 NiCu NTs 136 1.424 IM 99 99 3
4 CF-CuO/Ni-BTC 47.6 1.475 IM 999 91.0 ¢
MOF
5 Ni,Se,~NiFe 135 1.423 IM 993 989 >
LDH@NF
6 Ni3S,-MoS,/NF 68 - IM 93-96 100 6
7 Cr-Ni(OH),/NF 230 - IM 98 96 7
8 NF@Ni0.85SC 50 1.5 1M - 95 8
9 NizN@C 50 1.38 IM 98 - ?
10 Ni(OH),-NCF 93.2 1.425 IM 99 98.5  This

work
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Fig. S10. (a) LSV curves of the catalysts with 10 mM HMF in 1 M KOH, (b) Tafel
slope of the catalysts.
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Fig. S11. Cy of Ni(OH),-NCF, Ni(OH),-NF, and Ni(OH),-CF measured by CVs in 1
M KOH with 10 mM HMF with a scan rate of 1 to 5 mV/s.
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Fig. S12. (a) HMFOR process on Ni(OH),-NCF with different scan rates; (b) OER

process on Ni(OH),-NCF with different scan rates.
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Fig. S13. XPS results of the fresh and used Ni(OH),-NCF, Ni(OH),-NF, and Ni(OH),-
CF catalysts for HMFOR: (a) Ni 2p and (b) O 1s.



Table S4. XPS Ni 2p components of the different electrocatalysts.

Electrocatalysts Ni3*(%) Ni2*(%) Ni’(%)
Used-Ni(OH),-NCF 60.2 39.7 0
Used-Ni(OH),-NF 32.5 67.5 0
Used-Ni(OH),-CF 2.5 775 0
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Fig. S14. (a) Consecutive 8 runs of HMFOR at a constant voltage of 1.425 V with the
intermittent addition of 10 mM HMF; (b) TEM of the Ni(OH),-NCF after recycling;
(c) LSV curve of Ni(OH),-NCF after 100 cycles (All test in 1 M KOH containing 10
mM HMF); (d) The XRD of Ni(OH),-NCF before and after HMFOR.
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Fig. S15. HPLC analysis results and the standard curves: (a) and (b) FDCA; (¢) and (d)
HMF.
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Fig. S16. HPLC analysis results and the standard curves: (a), (b) BHMF; (c), (d) HMF.
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Fig. S17. (a) HPLC results of HMFRR on Cu-NCF at -0.275 V; (b) The concentration
changes of HMF and BHMF during the HMFRR.
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