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Fig. S1 (a) XRD patterns and (b) XPS survey spectra of Co(OH)2/CC and ZIF-67/CC; High-resolution spectra (c) Co(OH)2/CC and (d) ZIF-67/CC
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Fig. S2 CV curves of OER within a non-faradaic reaction region of 1.09～1.19 V versus RHE at different scan rates for (a) Co(OH)2/CC; (b) ZIF-67/CC; (c) Co@NC/CC-400; (d) Co@NC/CC-500; (e) Co@NC/CC-600 and (f) RuO2
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Fig. S3 CV curves of HER within a non-faradaic reaction region of 0.14～0.24 V versus RHE at different scan rates for (a) Co(OH)2/CC; (b) ZIF-67/CC; (c) Co@NC/CC-400; (d) Co@NC/CC-500; (e) Co@NC/CC-600 and (f) Pt/C


Table 1 Summary of non-precious metal carbon-based electrocatalysts for OER
	Material
	Electrolyte
	η10 (mV)
	Tafel slop (mV dec-1)
	Stability (h)
	Ref.

	Co@CoNx/NCT
	1.0 M KOH
	290
	60
	2000 cycles
	[1]
	CoCuNCNT@PC-700-2
	1.0 M KOH
	340
	109
	24
	[2]
	Co–N/PC@CNT
	1.0 M KOH
	430
	89
	1000 cycles
	[3]
	Fe-Co-CN/rGO
	1.0 M KOH
	308
	38
	45
	[4]
	Co-NC/CNT
	1.0 M KOH
	284
	78
	8.4
	[5]
	Co/Mn-ZIF@Fe-Co-Mn
	1.0 M KOH
	270
	78
	10
	[6]
	Co-N-PHCNTs
	1.0 M KOH
	390
	63.8
	2000 cycles
	[7]
	NiCoPO/NC
	1.0 M KOH
	300
	94
	10
	[8]

	Co/ CNT/MCP
	1.0 M KOH
	270
	79
	1000 cycles
	[9]
	CoFe-PBA NS@NF-24
	1.0 M KOH
	256
	54
	24
	[10]
	CoS2 NS/CC
	1.0 M KOH
	220
	92
	17
	[11]
	Co@NC/CC-500
	1.0 M KOH
	183
	78
	48
	This work



Table 2 Summary of non-precious metal carbon-based electrocatalysts for HER
	Material
	Electrolyte
	η10 (mV)
	Tafel slop (mV dec-1)
	Stability (h)
	Ref.

	Co@NC/NF
	1.0 M KOH
	240
	126.8
	45
	[12]
	Mo/Co@N–C
	1.0 M KOH
	157
	148
	10
	[13]
	Au/CoP@NC-3
	1.0 M KOH
	141
	73
	24
	[14]
	Co@NC
	1.0 M KOH
	95
	76
	24
	[15]
	Co-NCNT/CC
	1.0 M KOH
	230
	97
	40
	[16]
	CoSP/NC
	1.0 M KOH
	150
	64
	10
	[17]
	CoP@ NC/CF
	1.0 M KOH
	151.3
	64.8
	25
	[18]
	Co–Zn/PNC/NF
	1.0 M KOH
	180
	100
	10
	[19]
	Co-NC-ZR-2
	1.0 M KOH
	163
	65
	1000 cycles
	[20]
	Co@NCNTs-800
	1.0 M KOH
	240
	95.9
	10
	[21]
	Co/NCNT/NG
	1.0 M KOH
	123
	67
	12
	[22]
	Co@NC/CC-500
	1.0 M KOH
	95
	77
	48
	This work






[bookmark: _Hlk132014384]Table 3 Summary of non-precious metal carbon-based electrocatalysts for overall water splitting
	Material
	Electrolyte
	j (mA cm-2)
	Cell voltage (V)
	Stability (h)
	Ref.

	Co-Zn/PNC
	1.0 M KOH
	10
	1.63
	10
	[23]
	CoOx/CoNy@CNz
	1.0 M KOH
	10
	1.57
	40
	[24]
	FeNiCo@NC/NF
	1.0 M KOH
	10
	1.61
	24
	[25]
	Co-Mo2C-CNx-2
	1.0 M KOH
	10
	1.68
	10
	[26]
	CoP-InNC@CNT
	1.0 M KOH
	10
	1.58
	15
	[27]
	S-CoW@(S,N)-C
	1.0 M KOH
	10
	1.65
	12
	[28]
	Co/b-Mo2C@N-CNTs
	1.0 M KOH
	10
	1.64
	24
	[29]
	CoFe–PBAs
	1.0 M KOH
	10
	1.545
	24
	[30]
	PNC/Co
	1.0 M KOH
	10
	1.64
	24
	[31]
	NiCoP/NC PHCs
	1.0 M KOH
	10
	1.55
	10
	[32]
	CoP/NCNHP
	1.0 M KOH
	10
	1.64
	36
	[33]
	ZnCoS-CNT/NP
	1.0 M KOH
	10
	1.59
	40
	[34]
	Co@NC/CC-500
	1.0 M KOH
	10
	1.52
	48
	This work
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