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Figure S1. SEM images of Cu(OH)2 NAs/CF (a, b, c), CuxS NAs/CF (d, e, f) and elemental 
mappings of Cu, S and O (g, h, i).
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Figure S2. XRD patterns of (a) CuxS NAs/CF and (b) as-prepared CuxS@NiOxHy, CuxS@CoOxHy 
and CuxS@NiCo LDHs. 
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Figure S3. SEM images of (a, b) CuxS@NiOmHn, (c, d) CuxS@Ni0.83Co0.17OmHn, (e, f) 
CuxS@Ni0.67Co0.33OmHn and (g, h) CuxS@CoOmHn. 
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Figure S4. SEM images showing unsuccessful electrodeposition of Ni0.75Co0.25-LDH and 
Co(OH)2 when Cu(OH)2 NAs/CF were used as substrate. Without the sulfidation step the 
electrodeposition resulted in inhomogeneous electrode and large portion of the nanowires 
were not coated.

Figure S5. LSV curve comparisons of electrochemical HMF Oxidation (blue) and H2O 
oxidation (black) catalyzed by CuxS@Ni0.75Co0.25OmHn, CuxS@Ni0.67Co0.33OmHn and 
CuxS@Ni0.83Co0.17OmHn.
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Figure S6. Tafel plots of as-prepared core-shell composites with various Ni to Co ratio 
towards HMF oxidation.
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Figure S7. a, b) SEM images of electrodeposited Ni0.75Co0.25OmHn on copper foam. c) 
Comparison of electrochemical HMF oxidation activity of Ni0.75Co0.25OmHn/CF and 
CuxS@Ni0.75Co0.25OmHn. 
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Figure S8. LSV curve comparisons of electrochemical HMF Oxidation (blue) and H2O 
oxidation (black) catalyzed by CuxS NAs/CF.
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Figure S9. a) Full-range XPS spectra of CuxS@Ni0.75Co0.25OmHn. b) O1s spectra of 
CuxS@NiOmHn and CuxS@Ni0.75Co0.25OmHn.

Figure S10. LSV curves of electrochemical HMF oxidation catalyzed by CuxS@Ni0.75Co0.25OmHn 
with various electrodeposition time.
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Figure S11. Reference HPLC spectra and calibration curves for HMFCA, FFCA, HMF and FDCA.
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Figure S12. LSV curve comparison of HMF, FFCA and HMFCA oxidation catalyzed by 
CuxS@Ni0.75Co0.25OmHn. 
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Figure S13. Nyquist plots of CuxS, CuxS@Ni0.75Co0.25OmHn and Ni0.75Co0.25OmHn 
electrodeposited on copper foam (@-1.1 V vs Hg/HgO). The inset is the enlarged EIS plots of 
the square region.

Scheme S1. Proposed reaction pathways of 5-HMF oxidation.

Table S1. Atomic percentage of O, S and Cu as obtained from the EDX measurements.
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Table S2. Ni/Co ratio in prepared CuxS@NiCo LDHs as determined by ICP-OES.

Table S3. Comparison of electrocatalytic activity towards HMF/organic substrate oxidation 
for recently reported electrocatalysts.
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a,b It should be mentioned that these values are not provided in most cases, therefore they 
are read from the figures in the corresponding publication.  
c As can be observed from the linear scan, the oxidation current is likely limited by the mass 
transport and does not increase after this potential.

Table S4. Comparison of electrocatalytic activity towards hydrogen evolution reaction for 
recently reported transition metal-based electrocatalysts.
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Table S5. Performance comparison of reported two-electrode electrolyzer coupling novel 
anodic reactions and hydrogen production.
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