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Figure S1. (a) The peak time of the benzyl alcohol, benzaldehyde and benzoic acid; Standard curves: (b) benzyl

alcohol, (c) benzaldehyde, (d) benzoic acid.
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Figure S2. Picture of the VO-N/NF nanocomposite before and after the hydrothermal reaction.



Figure S3. SEM image of the bare nickel foam.
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Figure S4. XRD pattern of the VO-N/NF nanocomposite.
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Figure S5. XPS spectra of the VO-N/NF nanocomposite (a) before and (b) after multiple reactions.
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Figure S6. LSV plots for VO-N/NF nanocomposite with different concentrations of precursors (a) under IR

correction and (b) without IR correction,(c) EIS spectra for VO-N/NF nanocomposite with different concentrations

of precursors
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Figure S7. (a) LSV plots of NF, (b) Tafel

scope of NF and (c) EIS spectra of VO-N/NF nanocomposite for benzyl

alcohol oxidation and OER.
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Figure S8. The CV diagram of (a) NF, (b) VO-N/NF nanocomposite and (c) Cai plot of VO-N/NF nanocomposite

and NF in 1.0 M KOH with 0.1 M benzyl alcohol.
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Figure S9. Concentration of each product during the process of electrocatalytic benzyl alcohol oxidation with NF.
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Figure S10. Chronoamperometry tests of electrocatalytic benzyl alcohol oxidation for five cycles.
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Figure S11. The LSV plots of VO-N/NF nanocomposite under IR correction.



Figure S12. SEM image of VO-N/NF nanocomposite after electrocatalytic oxidation of benzyl alcohol.

Figure S13. EDS mapping image of VO-N/NF after electrocatalytic oxidation of benzyl alcohol.
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Figure S14. XPS spectrums of (a) Ni 2p, (b) V 2p, (¢) O 1s and (d) N 1s for VO-N/NF nanocomposite after five

cycles.
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Figure S15. EDS mapping image of VO/NF.
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Figure S16. XPS spectrums of (a) whole pattern, (b) Ni 2p, (¢) V 2p and (d) O 1s for VO/NF electrode.
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Figure S17. (a) The LSV plot of VO-N/NF nanocomposite and VO/NF; (b) Concentration of each product during

the process of electrocatalytic benzyl alcohol oxidation with VO/NF.



Figure S18. EDS mapping image of N/NF.
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Figure S19. (a) The LSV plot of VO-N/NF nanocomposite and N/NF; (b) Concentration of each product during the

process of electrocatalytic benzyl alcohol oxidation with N/NF.
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Figure S20. XPS spectrums of V 2p for VO-N/NF nanocomposite (a) before and (b) after five cycles.



Table S1. The percentage composition of N, V, O, and Ni elements in the VO-N/NF nanocomposite by EDS

Element N (0] Ni \%

Proportion 8% 44% 42% 6%

Table S2. Impedance fitting results for VO-N/NF nanocomposite with different concentrations of precursors

Precursor content 0.1 mmol 0.2 mmol 0.3 mmol 0.4 mmol 0.5 mmol
Ret (QQ) 0.978 0.863 1.802 2.141 2.293
Table S3. The mass of V in per 100 mg VO-N/NF nanocomposite.
Precursor content 0.1 mmol 0.2 mmol 0.3 mmol 0.4 mmol 0.5 mmol
V/mg 0.73 1.19 1.26 1.87 2.26
Table S4. Impedance fitting results for VO-N/NF and NF electrodes.
Rs (Q) Ret (Q)
VO-N/NF nanocomposite 0.244 0.863
NF 0.240 88.53

Table S5. Comparison of VO-N/NF nanocomposite electrodes with most existing electrodes in terms of precursor

content and the performance of electrocatalytic benzyl alcohol oxidation.

Potential (vs. RHE)

Precursor Conv. FE )
Electrocatalyst ~ Electrolyte @Current density (mA Reference
content (%) (%)
cm?)
IM KOH
0.1M
VO-N/NF 0.2 mmol This
benzyl 99.7 99.3 1.395V@100
nanocomposite NH4VO3 work
alcohol
(BA)
0.8 mmol
Co(NO3)2:6H20
0.008 mol
1 M KOH
CesH12N4,
Co304/NF 0.020 M 100 91.4 1.50V@86 !
0.0072 mol
BA
KBrOs
0.0064 mol

NH4F




Ni-OH/NF

NC@CuCoNy/
CF

A-Ni-Co-H/NF

N-Mo-Ni/NF

NiCo-61-MOF/
NF

NiCo/AC

Ni@NC-280

CC@NiO/Nis$:

1 M NaOH
0.1 M BA

1 M KOH
0.015M
BA

1 M KOH
0.1 M BA

1 M KOH
0.1 M BA

1 M NaOH
0.1 M BA

1 M KOH
0.1 M BA

1 M KOH
0.5 mmol

BA

1 M KOH
0.2M BA

0.1 MNi(NOs)» 845

0.5 mmol
Cu(NO3)2:3H20
1.0 mmol 97.25
Co(NO3)2:3H20
6 mmol urea
0.178 g urea
0.304 g 99.6
CoCl2:6H20
0.06 mmol
(NH4)sM07024-4 99.1
H:0
0.75 mol
chloride salts

0.75 mol

>86

terephthalic acid
0.09¢g
Ni(NO3)2:6H20
045¢
Co(NO3)2:6H20
1.0 g activated

carbon

30 mg NC
6.6 mg NiCl»

05¢g
NiCl-6H20 99.11
5.0 g CH4N2S

99

97.4

93.5

98.7

>99

94.7

~1.33V@100

1.25V@10

1.35V@100

1.395V@100

1.25V@10

1.425V@100

1.39V@25

1.38V@10

Table S6. Comparison of VO-N/NF nanocomposite electrodes with most existing electrodes in terms of precursor

content and the performance of other electrocatalytic oxidation.

Potential (vs.

RHE)
Electrocatalyst Electrolyte Precursor content Product @Current Reference
density (mA
cm?)
VO-N/NF 1 M KOH This
0.2 mmol NH4VOs3 PhCOOH 1.395V@100
nanocomposite 0.1 M BA work
0.1M NiSO4-:6H20
1 M KOH CH-20
NiCo NMF 0.1 M CoSO47H20 1.33V@20 10
1 M MeOH HCOOK

1 M (NH4)2S04




1 M KOH 2 wt% Ni(Il)

a-NiOx/NF N ~1.27V@100 1
0.5 M urea 2-ethylhexanoate
0.2 M NiSO4-6H20
) 1 M KOH 0.15 M NaH2PO»
O-NiMoP/NF N 1.41@100 12

0.5Murea  0.04 M NaxMoOs-2H>0
0.3 M sodium citrate

1.5 mmol Ni(NO3)2-

1 M KOH 6H20
NiMn-LDH/CFC N 1.351V@20 13
0.5 M urea 0.5 mmol MnCl»
2.5 mmol HMT
(NHa4)2S20s
Co(CH3C00)2:4H-0
NizCoi/C-N/CNT 1 M NaOH .
Ni(CH3COO)2-4H20 CH3COOH 1.38V@181 14
(35%) 1 M EtOH
(nickel and cobalt molar
ratio of 3:1)
1 M KOH 0.75 M (NH4)2SO4
dihydroxyacetone
CoNi 033 M CoSO4 ~1.3V@10 15
) hydroxy pyruvate
glycerol NiSO4
1 M KOH )
SmL 1 MNiCl+ 0.5
) 0.125M ]
Ni2P-UNMs/NF M K2Ni(CN)4 benzonitrile 1.34@10 16
benzylamin
0.2 g NaH2PO2
e
2 mmol NH4VOs3
1 mL of 1.0 M HCI
1 M KOH
VOOH-Ni 0.08 mmol N2 1.356V@10 17
0.33 M urea )
Ni(NOs)2:6H20
2 mL of N2Hs-H20

Table S7. The mass of V of 100 mg VO-N/NF nanocomposite in the process of repeated electrocatalytic oxidation.

L After five
Before the electrocatalysis The first time The third time )
chronoamperometric tests
V/mg 1.19 0.96 0.48 0.17

Table S8. The mass of V in 100 mg VO-N/NF nanocomposite and 100 mg VO/NF.

0.2-VO-N/NF 0.2-VO/NF

nanocomposite nanocomposite

V/mg 1.19 1.21




Synthesis of VO/NF

Primarily, NaVO3 (0.2 mmol) and NiC4HO4:4H>O (0.1mmol) were dissolved in
a breaker at room temperature and then poured into a PTFE liner with a piece of
nickel foam in it. Next, put it in an oven for 6 h at 140 °C for a hydrothermal process.
When the reaction is completed, wait for the steel autoclave to cool to room
temperature, and then take out the electrode. Eventually, rinse VO/NF and dry it in the

vacuum oven.

Synthesis of N/NF

Dissolve melamine (0.2 mmol) in 40 mL deionized water, and then pour the
dissolved solution into the PTFE liner with nickel foam in it. Then, transfer it to a 140
°C oven for 6 h of hydrothermal process. After the reaction is completed, wait for the
steel autoclave to cool to room temperature, and then take it out. Finally, clean the

N/NF and dry it in the vacuum oven.
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