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Synthesis of Ni-MOF non hollow structure
Ni(NO3)2.6H2O (216 mg) and H3BTC (75 mg) were dissolved in a mixed solvent containing 5 mL of DMF, 5 mL of C2H5OH, and 5 mL of DI for 30 min under magnetic stirring. This solution was transferred into a 25 mL Teflon-lined stainless-steel reactor and heated to 150C for 10 h. The obtained green Ni-MOF crystals were washed by C2H5OH and dried at 60C for 10 h.
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Fig. S1. (a) XRD pattern and (b) FE-SEM image of the Ni-MOF hollow structure
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Fig. S2. SEM images of (a) H-Ni/C and (b) H-NiO/C
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Fig S3. (a) TEM, and (b) Field emission  TEM images of H-Ni/C.
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Fig. S4. (a) XPS survey spectrum. High-resolution XPS profiles of H-NiO/C: (b) Ni 2p, (c) O 1s, and (d) C 1s.
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Fig. S5. High-resolution XPS profiles of H-Ni/C: (a) Ni 2p, and (b) C 1s.
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Fig. S6. (a) Polarization curves of the H-Ni/NiO/C-10min, H-Ni/NiO/C-20min, and H-Ni/NiO/C-30min catalysts at a scan rate of 2 mV s-1 in a 1 M KOH solution. (b) Tafel plots of the same catalysts derived from (a).
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Fig. S7. Cyclic voltammograms (0.1–0.2 V) of (a) H-Ni/C, (b) H-Ni/NiO/C, (c) H-NiO/C, and (d) NH-Ni/NiO/C at various scan rates (20–120 mV s-1) in a 1 M KOH solution.
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Fig. S8. (a) XRD pattern and (b) SEM images of H-Ni/NiO/C after 2000 CV cycles.











The ECSA was calculated using Cdl with the following relation: 
                                                                     .                                         (1)
where Cs = 0.040 mF cm-2 in an alkaline solution. The Cdl values were calculated from the CV profiles at different scan rates (ν) in the non-Faradaic region (from 0.1 to 0.2 V vs. the RHE), using the slope of the plot of ΔJ/2 versus the scan rate. 












Table S1: Comparison of the HER performance of different samples in an alkaline solution
	Samples
	Overpotential (mV) at 10 mA cm-2
	Tafel slope (mV dec-1)
	Cdl (mF cm-2)
	ECSA
(cm2)
	Rct/Rad (Ω)

	H-Ni/NiO/C
	87
	91.7
	4.89
	122.25
	75.9/6.1

	NH-Ni/NiO/C
	117
	98.7
	3.69
	92.25
	133.4/7.4

	H-Ni/C
	167
	106.5
	2.75
	68.75
	189.6/8.9

	H-NiO/C
	246
	124.2
	1.08
	27
	229.4/14.25













[bookmark: _GoBack]Table S2. Comparison of the catalytic activity of the Ni/NiO/C hollow structure with those of nickel-based catalysts for the HER in an alkaline solution.
	Precursors
	Catalysts
	Current density
(mA cm-2) 
	Overpotential (mV)
	Tafel slope (mV dec-1)
	Reference

	Ni(NO3)2·6H2O
	Ni/NiO/NCW-1
	10
	105.3
	55.2
	[1]

	NiAc/PVP
	Ni/NiO-CNTs
	10
	98
	79
	[2]

	Ni(NO3)2·6H2O
	NiO/C composite
	10
	565
	77.8
	[3]

	Ni(NO3)2·6H2O
	NiO
	5
	209
	60
	[4]

	Ni metal
	NiO/Ni@C-O
	10
	89
	-
	[5]

	Ni(OH)2
	Ni/NiO
	10
	120
	114
	[6]

	Ni-MOF
	H-Ni/NiO/C
	10
	87
	91.7
	This work
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