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Figure S1. Optical photographs of the pristine NF, Ni(OH)2/NF and Pd−Ni(OH)2/NF.

Figure S2. SEM images of the as-prepared (A) Ni(OH)2/NF and (B) Pd/NF.

Figure S3. TEM-EDS of the nanosheet material scrapped from Pd−Ni(OH)2/NF 

electrode.
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Figure S4. Survey XPS spectrum of the Pd−Ni(OH)2/NF.

Figure S5. XPS spectra of O 1s on the different electrodes.
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Figure S6. LSV curve of Ni(OH)2/NF electrode in 1 M KOH with 0.1 M 1,3-PDO.

Figure S7. LSV curves of Pd−Ni(OH)2/NF and Pd/NF electrodes in 1 M KOH with 0.1 

M 1,3-PDO.
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Figure S8. Nyquist plots of Pd−Ni(OH)2/NF and Pd/NF electrodes at 0.5 V (vs. RHE) 

in 1 M KOH solution with 0.1 M 1,3-PDO.

Figure S9. Nyquist plots of Ni(OH)2/NF electrode at 0.5 V (vs. RHE) in 1 M KOH 

solution with 0.1 M 1,3-PDO.
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Figure S10. (A) Standard HPLC profiles for various concentrations of 3-

hydroxypropionic acid; (B) Standard curve of 3-hydroxypropionic acid by correlating 

the concentration of 3-hydroxypropionic acid with corresponding peak area.
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Figure S11. In situ Raman spectra of Pd−Ni(OH)2/NF collected in 1 M KOH + 1 M 

EG with increasing potential.
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Figure S12. Stability tests of intermittent potential (IP) strategy for the Pd−Ni(OH)2/NF 

electrode at 0.9 V (vs. RHE) for POR.

Figure S13. (A) SEM and (B) TEM images of Pd−Ni(OH)2/NF electrode after POR 

electrolysis.
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Figure S14. XPS spectra of (A) Pd 3d, (B) Ni 2p and (C) O 1s on the Pd−Ni(OH)2/NF 

electrode after POR electrolysis.

Figure S15. XRD pattern of the Pd−Ni(OH)2/NF electrode after POR electrolysis.
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Figure S16. Reaction between the as-formed •OH and terephthalic acid.

Figure S17. Theoretical models of Pd and Pd−Ni(OH)2.

Figure S18. Adsorption model of (A) *1,3-PDO, (B) *3-HP, (C) *CO, and (D) *OH 

on the Pd−Ni(OH)2 surface.
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Figure S19. Adsorption model of (A) *1,3-PDO, (B) *3-HP, (C) *CO, and (D) *OH 

on the Pd surface.

Figure S20. C–C bonds in *HOOC–CH2CH2OH adsorbed on Pd and Pd−Ni(OH)2 

surfaces.



S-11

Figure S21. Optimized configurations of the 1,3-PDO oxidation process on Pd.

Figure S22. Nyquist plots of Pd−Ni(OH)2/NF and Ni(OH)2/NF electrodes at −0.1 V 

(vs. RHE) in 1 M KOH solution.
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Figure S23. Photograph of the MEA system.

Figure S24. Comparisons of the potentials needed to achieve designated current 

densities for Pd−Ni(OH)2/NF in 1.0 M KOH with and without 0.1 M 1,3-PDO.
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Figure S25. (A) 1H NMR and (B) 13C NMR spectra of the electrolyte after electrolysis.
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Table S1. Comparison of HER performances of the Pd−Ni(OH)2/NF electrode and 

other recently reported electrocatalysts in alkaline solution.

Electrocatalyst j
(mA cm-2)

η
(mV)

Electrolyte Reference

10 50 1 M KOH This work

50 127 1 M KOH This workPd−Ni(OH)2/NF

100 168 1 M KOH This work

Ni2P-Ni12P5/NF 100 182 1 M KOH 1

RuO2-WC NPs 10 58 1 M KOH 2

PtSA/CoAC-

O@ACTP
10 61 1 M KOH 3

Rh-MoS2 10 67 1 M KOH 4

Pt NWs/SL-

Ni(OH)2

10 70 1 M KOH 5

Ni5P4 NPs 100 210 1 M KOH 6

Ni-S-Se/NF 10 98 1 M KOH 7
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