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Experimental procedures
Materials. VMT was purchased from Xinlei Mineral Factory (Hebei, China). Nickel chloride hexahydrate (NiCl2⋅6H2O) and sodium hypophosphite (NaH2PO2·H2O) were purchased from Aladin Ltd. (Shanghai, China). HCl aqueous solution was obtained from Xilong Chemical Co. Ltd. Ammonia (28 wt%) and ethanol were supplied by Zhiyuan Chemical Reagent Factory. (Tianjin, China). Nafion (5 wt%) were purchased from Suzhou Sinero Technology Co. Ltd. The distilled water was used in the experiment by homemade. All reagents used in the experiments were of analytical grade and used without any further purification.

Materials Characterization. Field-emission scanning electro microscope (FESEM) and energy-dispersive X-ray (EDS) were obtained with a Hitachi S-3400 N scanning electron microscope. The microstructure of the product was further analyzed by using JEOL JEM 2100F high-resolution transmission electron microscopy (HRTEM). Fourier transform infrared spectra (FTIR) spectra were recorded on a Thermo Nicolet 6700 FTIR spectrometer in the range of 400-4000 cm-1. The crystalline structure of the sample was measured by X-ray diffraction (XRD) technique by a Rigaku/Max-3A X-ray diffractometer with Cu-Kα radiation in the 2-Theta (θ) region of 5 ~ 80° (the scanning rate is 5°/min). X-ray photoelectron spectroscopy (XPS) was performed on the surface chemistry of the samples using a Thermo ESCALAB 250Xi analyzer (Al Ka irradiation, hv = 1486.6 eV). The XPS peak assignment using Multi Peak Spectrum software and the Perkins-Elmer manual for X-ray photoelectron spectroscopy data analysis. Origin Pro 2018 software completed the deconvolution of the peaks based on the Shirley background-corrected Gauss-Lorentz curve fitting.

Electrochemical measurements. The working electrode was made by following procedure: 5 mg of the catalyst was dispersed in 960 μL of ethanol solution and 40 μL of 5 wt% Nafion solution under 40 min ultrasonic to form a homogeneous ink. Then, 5 µL (2.5 μL in two parts) of the catalyst ink dropped onto the surface of a glassy carbon electrode with an area of 0.070 cm-2. All electrochemical tested in this work were performed on a CHI760E electrochemical workstation in 1 M KOH. A traditional three-electrode system was adopted, with the catalyst loaded glassy carbon electrode as the working electrode, carbon rod as the counter electrode, and Hg/HgO (pH =14) as the reference electrode . All potentials were calibrated according to the Nernst equation ERHE = EHg/HgO + E'+ 0.0591*pH with 80% IR compensation. All measured potentials are converted to reversible hydrogen electrode (RHE) potentials. Tested with linear scanning voltammetry (LSV) at a scan rate of 5 mV/s. The Tafel curve is calculated according to the Tafel formula η=a+bx logj. The Electrochemical impedance spectroscopy (EIS) was tested at an open-circuit voltage of 5 mV in the frequency range of 10-2~105 Hz. The electrochemical surface area (ECSA) is calculated from a double-layer capacitance and the ECSA is assessed by cyclic voltammetry (CV) curves at different scan rates for OER in the potential range of 0.98 V to 1.08 V (vs. RHE). The stability is tested at a constant overpotential/current density.
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Figure S1. FESEM of VMT (a); V-SiO2 (b); NiSi (c); NiSi-P-325 (d)
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Figure S2. EDS diagrams of (a) NiSi and (b) NiSi-P-325.
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Figure S3. XRD patterns of VMT, V-SiO2, NiSi.
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Figure S4. IR spectra of NiSi and NiSi-P-325.
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Figure S6. LSV curves of Ni1, Ni2, Ni3
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Figure S6. LSV curves of NiSi-P-325 prepared from vermiculite treated with different concentrations of hydrochloric acid treatments.
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Figure S7. CV curves of NiSi (a), NiSi-P-300 (b), NiSi-P-300 (c), NiSi-P-300 (d) in the non-Faradic region.
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Figure S8. (a) FESEM, (b) TEM, (c) FESEM-EDS mapping images of NiSi-P after OER electrocatalysis
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Figure S9. (a) Ni 2p, (b) Si 2p, (c) P 2p XPS spectrum of NiSi-P before and after OER electrocatalysis







Table S1. Chemical Composition (wt %) Analysis of VMT and V-SiO2
	[bookmark: _Hlk184113332]Sample
	
	SiO2
	
	MgO
	
	Al2O3
	
	Fe2O3
	
	CaO
	

	VMT
	
	38.37
	
	9.68
	
	13.9
	
	32.68
	
	5.36
	

	V-SiO2
	
	81.08
	
	1.32
	
	6.93
	
	9.74
	
	0.93
	


   

Table S2. OER performance of transition metal oxide/hydroxide in 1.0 M KOH.

	Catalyst

	Substrate
	Overpotential
@10 mA cm-2
(mV)
	Tafel slope
(mV dec-1)
	Ref.

	NiSi-P-325
	GCE
	334
	65.5
	This work

	NCS:P

	GCE
	394
	67
	[1]

	FeSHN

	GCE
	381
	66.5
	[2]

	ACFP 64

	Carbon fiber paper
	329
	---

	[3]

	CoSi-P

	GCE

	309
	121
	[4]

	Fe-Co2SiO4

	GCE

	330
	64
	[5]

	NSO-Fex

	Ni Foam
	286
	44.2
	[6]
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