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Network-structured Ru/RuO2-FeNiCo-LDH as a high-performance bifunctional electrocatalyst for overall water splitting
[bookmark: _GoBack]Aoxing Zhao1, Sibei Li1, Shun Wang2, Zhe Jia2, Zhengxi Guo1, Miao Zhang3, Lei Yang4, Jianguo Lv[footnoteRef:0],  [0:  Corresponding author. E–mail address: zhejia@seu.edu.cn (Z. Jia)
 Corresponding authors. E-mail addresses: jglv@hfnu.edu.cn (J. Lv)
] 

1 School of Physics and Materials Engineering and Anhui Province Key Laboratory of Simulation Calculation and Design for Electronic Information System, Hefei Normal University, Hefei 230601, China
2 School of Materials Science and Engineering, Southeast University, Nanjing, China
3 School of Physics and Material Science, Anhui University, Hefei 230039, China
4 Department of Chemistry and Materials Engineering, Hefei University, Hefei 230601, China












1. Characterization 
XRD patterns were tested using a SmartLab X-ray diffractometer. The morphology was determined by SEM (Thermo Scientific Apera2), TEM and HRTEM (JEOL- F200). The elemental distribution was characterized via EDS elemental mapping. X-ray photoelectron spectroscopy (XPS, Thermo Scientific K-Alpha) was utilized to investigate the surface elemental composition and valence states.
2. Electrochemical Measurements
Electrochemical measurements of the samples were performed in a 1 M KOH aqueous solution using a standard three-electrode system. Linear sweep voltammetry (LSV) curves for HER and OER were recorded at a scan rate of 5 mV s. The Tafel slopes were derived by fitting the linear segments of the Tafel plots according to the equation . Electrochemical impedance spectroscopy (EIS) tests were conducted over a frequency range of 100 kHz to 0.01 Hz. CV measurements at various scan rates (40, 80, 120, 160, and 200 mV s) were implemented in the non-Faradaic region to determine the double-layer capacitance (Cdl). The electrochemical active surface area (ECSA) was calculated from the Cdl values using the formula:, where a specific capacitance Cs of 0.040 mF cm-2 was adopted for calculation . All potentials calibrated versus the Ag/AgCl electrode were converted to the reversible hydrogen electrode (RHE) using the following equation:.
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Fig. S1 XRD patterns of Co-0.05-LDH/NF, Co-0.1-LDH/NF, Co-0.25-LDH/NF and Fe-0.1-Co-0.1-LDH/NF
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Fig. S2 CV curves in the non-Faraday region of Co-0.05-LDH/NF
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Fig. S3 CV curves in the non-Faraday region of Co-0.1-LDH/NF
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Fig. S4 CV curves in the non-Faraday region of Co-0.25-LDH/NF
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Fig. S5 CV curves in the non-Faraday region of Fe-0.1-Co-0.1-LDH/NF
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Fig. S6 CV curves in the non-Faraday region of Ru/RuO2-Fe-0.1-Co-0.1-LDH/NF
Table S1 Charge transfer resistance (Rct) of the electrocatalysts.
	Electrocatalysts
	Co-0.05-LDH/NF
	Co-0.1-LDH/NF
	Co-0.25-LDH/NF
	Fe-0.1-Co-0.1-LDH/NF
	Ru/RuO2-Fe-0.1-Co-0.1-LDH/NF

	Rct (Ω)
	30.1
	18.3
	28.4
	15.8
	13.7



Table S2 Cdl and ECSA of the electrocatalysts.
	Electrocatalysts
	Co-0.05-LDH/NF
	Co-0.1-LDH/NF
	Co-0.25-LDH/NF
	Fe-0.1-Co-0.1-LDH/NF
	Ru/RuO2-Fe-0.1-Co-0.1-LDH/NF

	Cdl (mF cm-2)
	4.93
	5.08
	4.46
	8.86
	28.18

	ECSA (cm2)
	123.3
	127
	111.5
	221.5
	704.5



Table S3 Comparison of OWS performances of Ru/RuO2-Fe-0.1-Co-0.1-LDH/NF with other recently reported bifunctional electrocatalysts.
	Catalysts
	Cell voltage (V)
at 10 mA cm-2
	References

	NiFe-NCs/NF
	1.67
	[1]

	Pt-NiCo2O4
	1.62
	[2]

	Co-P-1
	1.60
	[3]

	Co-Ni3S2/NF
	1.57
	[4]

	NiMoO4/BP
	1.55
	[5]

	Mn3O4/MnO/RuO2@C
	1.55
	[6]

	NiFeMo/NiFeMoCx
	1.52
	[7]

	Ru/NF
	1.50
	[8]

	Pt-NiFeOxHy@NiFe-LDH
	1.48
	[9]

	Pt−NiFe-MOF/NF
	1.45
	[10]

	FeCoNiP@NiFe-LDH@CuO/CF
	1.44
	[11]

	Ru/RuO2-Fe-0.1-Co-0.1-LDH/NF 
	1.40
	This Work
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