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Hierarchical mesoporous Zn-Ni-Co-S microspheres grown on reduced graphene oxide/nickel foam (rGO/NF) for asymmetric supercapacitors.
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Fig. S1 SEM image showing the porous of the Zn-Ni-Co-S- rGO /NF-3h composites which are essential for electron diffusion.
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Fig. S2 The surface area and the porous distributions of the Zn-Ni-Co-S- rGO /NF composites.
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Fig. S3 CV (A), GCD (B), Nyquist plots (C) and HR Nyquist plots (D) of Zn-Ni-Co-S- rGO /NF with sulfurization time at 1h, 3h and 5h.
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Fig. S4 CV curves of activated carbon (AC) at different scan rates (A). GCD curves (B) and calculated specific capacitance (C) of AC at different current density, Nyquist plots of AC (D).

 Based on the all CV curves are an almost rectangular shape from 4 to 40 mV s-1 scan rates demonstrating the good capacitive performance of the AC electrode (Fig.S4A). Fig. S4B shows the GCD curves where the AC electrode displays a high specific capacitance of 256.7 F g-1 at the current density of 0.5 Ag-1 and maintains the specific capacitance of 150 F g-1 at the high current density of 5 Ag-1 as shown in Fig. S4 C, indicating the good stability of the AC electrode. From the EIS Nyquist plots (Fig. S4D), the AC electrode exhibits the small faradic charge transfer resistance (Rct) showing the good electrical conductivity and ion diffusion behavior of the electrode.

Table SI. Electrochemical performance comparison between our electrodes (Zn-Ni-Co-S rGO/NF-3h) with other ternary metal sulfides electrodes.

	Electrode
	Specific capacitance

(F.g-1)
	Current density

(A.g-1)
	Electrolyte
	Cycle stability
	Cycles number
	Ref.

	Zn-Co-S/NF nanosheet
	2354.3
	0.5
	1M KOH
	88.6%
	1000
	[1]

	Zn0.76Co0.24S/NGN/CTs film
	2484
	2
	2MKOH
	100%
	10000
	[2]

	NF/G/Ni-Co-S
	2526
	2
	6M KOH
	77%
	2000
	[3]

	CNTs@NC@CuCo2S4
	1604
	2
	6M KOH
	93.6%
	2000
	[4]

	CuCo2S4
	1742
	10
	6M KOH
	93.4%
	2000
	[5]

	Ni-Co-S@NpCNFs
	520.2
	0.2
	3MKOH
	92.6%
	5000
	[6]

	NiCo2S4@RGO
	2003
	1
	2MKOH
	86.0%
	3500
	[7]

	Zn-Ni-Co-S-O/NF-3h

	627.7
	0.25
	2MKOH
	97.7%
	4000
	This work


Table SII. Comparison of our ASCs device (Zn-Ni-Co-S-O/NF-3h//AC) performance with other based metal sulfides supercapacitors.
	ASCs devices
	Energy density

(Whkg-1)
	Power density

(W kg−1)
	Cycle stability
	Cycles number
	Ref.

	NiCo2S4/NiS//AC
	43.7
	160
	90.3%
	1000
	[8]

	Ni-Co-Fe-S@NCAs-NP//rGO-NF
	35.9
	375
	No reported
	-
	[9]

	MCS/GNF//AC
	14.33
	74.87
	No reported
	-
	[10]

	Ppy@NiCo2S4//N-C
	50.82
	160
	126.6%
	2000
	[11]

	NiCo2S4 (NCS)//CF
	25
	168
	90%
	5000
	[12]

	NiCo2S4Nanosheets/AC
	27.5
	0.747
	91.5%
	5000
	[13]

	GN-CoMoS4//AC
	42.84
	900
	86.0%
	3500
	[14]

	Zn-Ni-Co-S-O/NF//AC

	75.96
	362.49
	91.2%
	5000
	This work
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