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Figure S1. SEM images of Ni(OH)2-2h-NF electrode.

Figure S2. XRD pattern of Pt-2h-Ni(OH)2-NF20 electrode. The ultra-strong diffraction peaks 

presented from NF.
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Figure S3. Determination of Pt nanoparticles. (a) SEM image of Pt-NF20 electrode and (b) the 

responding EDS image of the bright point.
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Figure S4. (a) TEM and (b) HR-TEM images of Pt-Ni(OH)2-2h-NF20 electrode.
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Figure S5. XPS survey spectra of Pt-NF20, Ni(OH)2-2h-Pt-NF20 and Pt-Ni(OH)2-2h-NF20 

electrodes.

Figure S6. Schematic illustration of the synthesis for Pt-NF20 and Ni(OH)2-2h-Pt-NF20 electrodes.
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Figure S7. (a) Polarization curves and onset HER overpotentials (b) polarization curves of NF, 

Ni(OH)2-NF, Pt/C-NF20, Pt-NF20, Ni(OH)2-2h-Pt-NF20 and Pt-Ni(OH)2-2h-NF20 electrodes.
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Figure S8. (a) EIS at HER overpotential of 60 mV for the NF, Ni(OH)2-NF, Pt/C-NF20, Pt-NF20, 

Ni(OH)2-2h-Pt-NF20 and Pt-Ni(OH)2-2h-NF20 electrodes. (b) Plot of charge transport resistance 

(Rct) of the corresponding electrodes.
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Figure S9. HER polarization curves of stability tests for (a) Pt-NF20 and (b) Ni(OH)2-2h-Pt-NF20 

electrodes.

Figure S10. Partial CV curves with background correction of Pt-Ni(OH)2-2h-NF20 electrodes for 

ECSA of Pt in 0.1 M KOH at a scan rate of 50 mV s-1 before and after stability test.
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Figure S11. SEM images of Pt-Ni(OH)2-2h-NF20 electrode after 150000 s stability test.
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Figure S12. CV curve for testing the conductivity of Ni(OH)2 obtained from Ni(OH)2-NF electrodes 

by ultrasonic treatment. Inset: photograph of Ni(OH)2 sheet with diameter of 13 mm and thickness of 

0.060 mm fabricated by squash technique. The conductivity of the Ni(OH)2 sheet is 7.07×10-4 mS 

cm-1.
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Figure S13. The optimization of concentration for HCl and NaCl to control the height of Ni(OH)2 

layer. The SEM images of Ni(OH)2 sheets with different concentrations of HCl (0.004-0.1 mM) and 

NaCl (0.036-10 mM) under 40 °C with different time, the details of which were described in the 

images from (a) to (h). 
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Figure S14. SEM images of (a, b, c) Ni(OH)2-2h-NF, (d, e, f) Ni(OH)2-4h-NF, (g, h, i) Ni(OH)2-8h-

NF, (j, k, l) Ni(OH)2-16h-NF and (m, n, o) Ni(OH)2-24h-NF electrodes.
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Figure S15. SEM images of (a, b) Pt-Ni(OH)2-2h-NF20, (c, d) Pt-Ni(OH)2-4h-NF20, (e, f) Pt-

Ni(OH)2-8h-NF20, (g, h) Pt-Ni(OH)2-16h-NF20, (i, j) Pt-Ni(OH)2-24h-NF20 electrodes.
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Figure S16. (a, c) SEM images of Pt-Ni(OH)2-10h-NF20 electrode on two positions and (b, d) the 

corresponding images under BED model to determine the location of Pt particles on the Ni(OH)2 

nanosheets. In the images, the dotted white circles are the positions of Pt particles.
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Figure S17. (a) CV curves and (b) partial CV curves with background correction of Pt-NF20, Pt-

Ni(OH)2-2h-NF20, Pt-Ni(OH)2-4h-NF20, Pt-Ni(OH)2-8h-NF20, Pt-Ni(OH)2-16h-NF20 and Pt-

Ni(OH)2-24h-NF20 electrodes for ECSA of Pt in 0.1 M KOH at a scan rate of 50 mV s-1. (c) The 

HER polarization curves normalized to ECSA of Pt for the electrodes.
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Figure S18. The optimization of deposition time for Pt-NF20 under 40 °C from 1 h to 4 h. (a) ECSA 

of Pt and (b) HER overpotential at 10 mA cm-2 via galvanostatic method for 180 s tested in 0.1 M 

KOH. To diminish the effect of Ni(OH)2 producing during deposition Pt, the deposition time was 

chosen of 1 h.
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Figure S19. SEM images of (a) Pt-NF20, (b) Pt-NF20 under mode of BED, (c, d) Ni(OH)2-2h-Pt-

NF20, (e, f) Ni(OH)2-4h-Pt-NF20, (g, h) Ni(OH)2-6h-Pt-NF20, (i, j) Ni(OH)2-8h-Pt-NF20 and (k, l) 

Ni(OH)2-10h-Pt-NF20 electrodes.

Figure S20. The partial CV curves with background correction of Pt-NF20, Ni(OH)2-2h-Pt-NF20, 

Ni(OH)2-4h-Pt-NF20, Ni(OH)2-6h-Pt-NF20, Ni(OH)2-8h-Pt-NF20 and Ni(OH)2-10h-Pt-NF20 
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electrodes for ECSA of Pt in 0.1 M KOH at a scan rate of 50 mV s-1.

Figure S21. The HER polarization curves normalized to ECSA of Pt for the Pt-NF20, Ni(OH)2-2h-

Pt-NF20, Ni(OH)2-4h-Pt-NF20, Ni(OH)2-6h-Pt-NF20, Ni(OH)2-8h-Pt-NF20 and Ni(OH)2-10h-Pt-

NF20 electrodes.

Figure S22. HER performance in 0.5 M PB. (a) HER polarization curves of the Pt-NF20, Pt-Ni(OH)2-

nh-NF20 and Pt/C-NF60 electrodes. (b) HER overpotentials with different height of Ni(OH)2 layers 
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at the current density of 10 and 100 mA cm-2 via galvanostatic method as taking records at 180 s. (c) 

HER polarization curves of the Pt-NF20, Ni(OH)2-nh-Pt-NF20 and Pt/C-NF60 electrodes. (d) HER 

overpotentials with different height of Ni(OH)2 layers at the current density of 10 and 100 mA cm-2 

via galvanostatic method as taking records at 180 s.

Figure S23. HER LSV curves of (a) normalizing to geometric area and (b) mass of Pt for Pt-Ni(OH)2-

2h-NF5, Pt-Ni(OH)2-2h-NF10, Pt-Ni(OH)2-2h-NF20, Pt-NF20 and Pt/C-NF20 electrodes.
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Figure S24. HER performance comparison of Pt-Ni(OH)2-2h-NF5 and Pt-Ni(OH)2-2h-NF20 

electrodes with the state of art literatures. Current densities were normalized to the specific mass of 

Pt.
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