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Figure S1. (a) Survey XPS spectra of NiVCo-LDHs, NiV-LDHs and NiCo-LDHs.



Figure S2. SEM images (a) NiOOH, (b) NiCo-LDHs and (c) NiV-LDHs. 
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Figure S3 (a) LSV curves of NiOOH at scam rate of 10 mV s-1 in 1M KOH with and without 10 

mM HMF.
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Figure S4 The J-t plots of NiVCo-LDHs, NiV-LDHs and NiCo-LDHs catalysts at electrolysis 

potential of 1.34 V vs RHE, 1.36 V vs RHE, 1.38 V vs RHE and 1.40 V vs RHE in 1 M KOH with 

the presence of 10 mM HMF.



Figure S5. CVs of (a) NiV-LDHs and (b) NiCo-LDHs (c) NiVCo-LDHs with HMF and (b) NiVCo-

LDHs without HMF in the non-faradaic capacitance current range at scan rates of 20-100 mV/s. 
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Figure S6. Change of capacitive current density plotted against the scan rate at 0.95 V vs RHE for 

NiVCo-LDHs with and without HMF. 



Figure S7. Calibration curves of (a) HMF, (b) DFF, (c) HMFCA, (d) FFCA, and (e) FDCA standard 

samples. 



Figure S8. Concentrations change of HMF and its oxidation products with the passed charge at 

1.376 V vs RHE in 10 mL 1.0 M KOH containing 10 mM HMF of (a) NiCo-LDHs and (b) NiV-

LDHs.
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Figure S9 The comparison of FDCA formation rate of NiVCo-LDHs, NiV-LDHs and NiCo-LDHs 

at 1.376V vs RHE.
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Figure S10 The J-t plots during 10 consecutive cycling electrolysis at 1.376 V vs RHE in 1 M KOH 

with the presence of 10 mM HMF.



Table S1. Comparison of catalytic performance and cycle stability of the NiVCo-LDHs with 

other reported catalysts toward HMF electrocatalytic oxidation in alkaline medium.

Catalyst Benchmark 
potential 

(100 mA cm-2)

Oxidation 
potential 
(vs RHE)

Cycles FDCA yield FDCA FE Reference

NiVCo-LDHs 1.37 V 1.376 V 10 93.2-99.7% 86.5-97.8% This work

CoAl-LDH 1.59 V  1.52 V 7 95% 1

cationic defect-
rich NiFe LDH

>1.70 V 1.48 V 10 96.8% 84.47% 2

NiCoMn-LDHs >1.60 V 1.50 V （= 
35 ℃）

1 91.7% ∼65% 3

NiCoFe-LDHs >1.70 V 1 84.9% ~90 4

Ni0.9Cu0.1(OH)2 >1.70 V 1.45 V 1 91.2% 5

NiO-CMK-1 >2.20 V 1.73 V 5 >80% NiO-CMK-1 6



Figure S11 (a) SEM images in low and (b) high-magnification, and (c) TEM image of NiVCo-

LDHs after ten successive electrolysis.



Table S2. The comparison of Ni 2p，Co 2p, V 2p and O 1s spectra of fresh NiVCo-LDHs and the 

post-NiVCo-LDHs sample.

Ni 2p Ni 2p3/2 (eV) Ni 2p1/2 (eV)

fresh 854.4 872.3

10 cycles 856.1 873.7

Co 2p Co 2p3/2 (eV) Co 2p1/2 (eV)

fresh 780.6 796.2

10 cycles 781.2 796.4

V 2p V3+(eV) V4+(eV) V5+(eV)

fresh 516.2 517.1 518.0 

10 cycles 0.0 0.0 0.0

O 1s O1(eV) O2(eV) O3(eV) O4(eV)

fresh 530.7 531.4 532.5 -

10 cycles 530.8 531.5 532.2 533.5
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Figure S12 The V content in the electrolyte monitored by ICP-MS during the cycling test.
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Figure S13 XPS spectrum of the (a) O 1s and (b) V 2p of NiVCo-LDHs during the 

cycling tests.
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