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Fig. S1. EDS elemental mapping images of Ni-Mo-S@CC.
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Fig. S2. The water and bubble contact angle of NiFe/Ni-Mo-S@CC.
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Fig. S3. XPS full spectrum of (a) Ni-Mo-S@CC, (b) Ni/Ni-Mo-S@CC, 
(c) Fe/Ni-Mo-S@CC samples, (d) NiFe/Ni-Mo-S@CC,.
[image: ]
Fig. S4. LSV curve of Ni/Ni-Mo-S@CC under reverse scan.
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Fig. S5. CV curves of (a) Ni-Mo-S@CC, (b) Fe/Ni-Mo-S@CC, (c) Ni/Ni-Mo-S@CC, (d) NiFe/Ni-Mo-S@CC, (e) NiFe@CC taken at various scan rates of 80, 100, 120, 140, 160, 180 and 200 mV/s.
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Fig. S6. LSV curves of NiFe/Ni-Mo-S@CC before and after 24 h stability test.
Potential change from 1.47 to 1.50 V at 100 mA cm-2 
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Fig. S7. Time-dependent current density curves for Ni-Mo-S@CC‖Ni-Mo-S@CC cell and corresponding polarization curves before and after stability test.

Table S1. The comparison of OER activity data for various catalysts.
	Catalyst electrodes
	Support
	η (mV)
	Durability (h)
	Reference

	NiFe/Ni-Mo-S@CC
	CC
	161 (η10)
	24
	This work

	CoFeNx HNAs/NF
	Ni foam
	256 (η10)
	40
	[1]

	S-doped Ni4Mo/CF
	Cu foam
	140 (η10)
	60
	[2]

	Co-Ni3S2
	Ni foam
	228 (η10)
	/
	[3]

	Co(OH)2/NiMo CA@CC
	CC
	267 (η10)
	24
	[4]

	Co-W-B-P/CF
	Cu foam
	280 (η10)
	/
	[5]

	CNTs@NiP2/NbP
	Ni foam
	248.2 (η20)
	32
	[6]

	MoS2/Co9S8/Ni3S2/Ni
	Ni foam
	166 (η10)
	/
	[7]

	MoO3/Ni–NiO
	CC
	347 (η100)
	10
	[8]

	Au/Ni3S2/NF
	Ni foam
	230 (η10)
	60
	[9]

	Co2P/CoP@Co@NCNT
	NCNT
	256 (η10)
	50
	[10]

	CoFe2O4/CoO
	/
	246 (η10)
	/
	[11]

	CC/MOF-CoSe2@MoSe2 
	CC
	183.8 (η10)
	24
	[12]



Table S2. The comparison of HER activity data for various catalysts.
	Catalyst electrodes
	Support
	η (mV)
	Durability (h)
	Reference

	NiFe/Ni-Mo-S@CC
	CC
	72 (η10)
	24
	This work

	CoFeNx HNAs/NF
	Ni foam
	200 (η10)
	40
	[1]

	S-doped Ni4Mo/CF
	Cu foam
	128 (η10)
	60
	[2]

	Co-Ni3S2
	Ni foam
	102 (η20)
	/
	[3]

	Co(OH)2/NiMo CA@CC
	CC
	30 (η10)
	24
	[4]

	Co-W-B-P/CF
	Cu foam
	65 (η10)
	/
	[5]

	CNTs@NiP2/NbP
	Ni foam
	137 (η20)
	32
	[6]

	MoS2/Co9S8/Ni3S2/Ni
	Ni foam
	113 (η10)
	/
	[7]

	MoO3/Ni–NiO
	CC
	62 (η10)
	20
	[8]

	Au/Ni3S2/NF
	Ni foam
	97 (η10)
	60
	[9]

	Co2P/CoP@Co@NCNT
	NCNT
	118 (η10)
	50
	[10]

	CoFe2O4/CoO
	/
	164 (η10)
	/
	[11]

	CC/MOF-CoSe2@MoSe2 
	CC
	109.9 (η10)
	24
	[12]



Table S3. The comparison for overall water splitting of NiFe/Ni-Mo-S@CC with the electrocatalysts reported in 1 M KOH (V10-cell voltage at 10 mA cm-2).
	Catalyst electrodes
	Support
	V10 (V)
	Durability (h)
	Reference

	NiFe/Ni-Mo-S@CC
	CC
	1.50
	24
	This work

	CoFeNx HNAs/NF
	Ni foam
	1.592
	40
	[1]

	S-doped Ni4Mo/CF
	Cu foam
	1.595
	60
	[2]

	Co-Ni3S2
	Ni foam
	1.54
	25
	[3]

	Co(OH)2/NiMo CA@CC
	CC
	1.52
	30
	[4]

	Co-W-B-P/CF
	Cu foam
	1.57
	48
	[5]

	CNTs@NiP2/NbP
	Ni foam
	1.51
	50
	[6]

	MoS2/Co9S8/Ni3S2/Ni
	Ni foam
	1.54
	24
	[7]

	MoO3/Ni–NiO
	CC
	1.55
	20
	[8]

	Au/Ni3S2/NF
	Ni foam
	1.52
	60
	[9]

	Co2P/CoP@Co@NCNT
	NCNT
	1.60
	12
	[10]

	CoFe2O4/CoO
	/
	1.614
	∼60
	[11]

	CC/MOF-CoSe2@MoSe2 
	CC
	1.53
	24
	[12]
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