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Experimental Section 
Materials Synthesis
[bookmark: _Hlk123215898]Commercial carbon fiber cloths (CFCs) (Hesen Tech Co., Ltd) were treated with concentrated nitric acid before use, then ultrasonically cleaned with deionized water and alcohol, and finally dried under vacuum at 60°. For the synthesis of SnO2 nanoparticle on CFC, First, 1.077 g SnCl2·2H2O was dissolved in 48 mL N, N-dimethylformamide, which was denoted as solution A, and a piece of carbon cloth with a dimension of 2.5 cm × 2.5 cm was immersed in solution A with stirring for 30 minutes. Second, 0.428 g of terephthalic acid was dissolved in 12 mL of absolute ethanol, which was denoted as solution B. Then solution B was poured into the above solution and stirred until clarified. Third, the obtained solution was transferred into a 100 mL Teflonlined stainless steel autoclave and placed in an oven at 170 °C for 10 h. Afterwards, the CFC@SnO2 electrodes was dried at 60 °C for 6 h under vacuum, and then cut into a round shape with a diameter of 14 mm and thickness of 0.29 mm for use. The CFC@SnO2 electrodes was obtained by heating at 400 °C for 3 h at a ramp rate of 3°C min-1 in a muffle furnace. A piece of Li foil was first polished to remove impurities and then melted in a stainless-steel battery case above the heating stage at a temperature of 350 °C. Finally, a facile molten infusion approach used to be utilized to embed molten Li into the 3D CFC@SnO2 skeleton. 
Materials Characterizations 
[bookmark: _Hlk121301001]At the scanning rate of 3°C min−1, X-ray diffractometer (XRD, Brook-D8 Advance) was used to study the crystal morphology of the material powder in the range of 10º to 50º. X-ray photoelectron spectroscopy (XPS, AXIS-ULTRA DLD) was employed to probe the electronic states of the Sn and O in the surface. The crystallization of nanomaterials was studied using transmission electron microscopy (TEM, JEOL 2100f, 200 kV) to observe the morphology and dispersion of nanoparticles, and scanning electron microscopy (SEM, JEOL JSM7500) was used to observe the high-resolution microstructure and the distribution of elements in microregions of the growths on the materials so that the nanoscale phase and grain size could be determined by lattice streaking. 
Electrode fabrication and electrochemical Characterization 
[bookmark: _Hlk123215929][bookmark: _Hlk123198718]Full cells were prepared with a commercial LiFePO4 (LFP) cathode. The LFP powders, carbon black, and PVDF were mixed with the weight ratio of 7:2:1 using NMP as the solvent, subsequently coated on the aluminum foil and dried in a vacuum oven at 120 ℃ for 12 h after drying at 60 ℃ for 4 h. Electrochemical measurements were carried out using a two electrode cells assembled in an argon-filled glove box with water and oxygen contents below 1.0 ppm. A 1:1 mixture of ethylene carbonate (EC) and dimethyl carbonate (DMC) served as the electrolyte, which contained 1 M LiPF6. The dosage of electrolyte in every full cell was 30µL. Li foil was used as a counter electrode with a diameter of 15.6 mm and thickness of 0.45 mm, and polypropylene (Celgard 2400) membrane was employed as the separator. The galvanostatic charge/discharge experiments were carried out on a battery measurement system (LAND CT2001A, Wuhan Jinnuo Electronics, Ltd.). Electrochemical impedance spectroscopy (EIS) measurements and cyclic voltammetry (CV) were performed on CHI 660D (Shanghai Chen Hua Instrument Company, China) electrochemical workstation at room temperature. EIS measurements were carried out in the frequency range from 100 kHz to 0.01 Hz with an amplitude of 5 mV at open circuit voltage. CV curves were obtained in the range from 2.4-4 V at a scan rate of 0.2 mV s-1.
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Fig. S1 XRD pattern of SnO2.
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[bookmark: _Hlk117878782]Fig. S2 (a) Coulombic efficiency of CFC and CFC@SnO2 electrodes in half cells at 1 mA cm-2 for 1 mAh cm-2. (b) Corresponding first circle discharge profiles.
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[bookmark: OLE_LINK1]Fig. S3 (a) Voltage profiles of metal Li plating/stripping in two symmetric cells (bare Li and CFC@SnO2@Li) at 2 mA cm-2 for 2 mAh cm-2.
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[bookmark: _Hlk117877060]Fig. S4 Nyquist plot of EIS spectra of bare Li and CFC@SnO2@Li symmetric cells (a) before cycling, (b) after 100 cycles at a current density of 1 mA cm-2 with a capacity of 1 mAh cm-2. 
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Fig. S5 Nyquist plots and their corresponding fitting curves of symmetric Li cells with different electrodes (inset is the equivalent circuit). CFC@SnO2@Li: (a) before and (b) after 100th cycles. Bare Li: (c) before and (d) after 100th cycles. 
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Fig. S6 (a) Typical capacity voltage curve of bare Li||LFP cell at different current rates of 0.2-5C. (b) Cycling performance of the CFC@SnO2@Li||LFP cell at 0.5C. (c) Corresponding charge-discharge profiles of that cell. (d) Cyclic voltammetry curves at 0.2 mV s−1. 

Table S1. Weight of bare Li ,CFC, CFC@SnO2 and CFC@SnO2@Li electrode.
	Materials
	Average weight/ mg

	Bare Li 
	41.0

	CFC
	22.0

	CFC@SnO2
	25.0

	[bookmark: _Hlk123198006]CFC@SnO2@Li
	60.0

	Li in CFC@SnO2@Li electrode
	35.0


The areal capacity of CFC@SnO2@Li electrode 
= Theoretical specific capacity of Li × Areal loading of Li 
= 3860 × 35 / 1.91 mAh cm−2 
≈70.73 mA h cm−2
[bookmark: _Hlk123213255]The specific capacity of CFC@SnO2@Li electrode
[bookmark: _Hlk123198319]= Theoretical specific capacity of Li × Weight percentage of Li in the CFC@SnO2@Li electrode
= 3860 × 35 / 60 mAh g-1
[bookmark: _Hlk123215508]≈ 2252 mAh g-1







Table S2. Comparison of the electrochemical performance of CFC@SnO2@Li with the previous literature results. 
	Materials
	Current
density (mA
cm−2)
	Capacity
(mAh cm-2)
	Cycle
number
	Cyclic
lifespan
(h)
	Refer-
ences

	CFC@SnO2@Li
	1
	1
	1000
	2000
	This work

	
	2
	2
	1000
	2000
	

	
	5
	5
	800
	1600
	

	Li coated SNF skeletons
	3
	1
	857
	600
	[S1]

	
	5
	1
	1380
	600
	

	Li@ZnO@CC
	1
	2
	280
	560
	[S2]

	
	2
	1
	160
	160
	

	
	3
	1
	160
	107
	

	CF@Sn@Li
	1
	1
	500
	1000
	[S3]

	
	3
	1
	1000
	700
	

	Li-Co3O4-NF
	1
	1
	500
	1000
	[S4]

	
	3
	1.5
	480
	480
	

	3DHF-Li
	1
	1
	450
	900
	[S5]

	
	3
	1
	500
	320
	

	MCuF@Li
	1
	2
	300
	600
	[S6]

	
	3
	2
	827
	300
	

	CC@CN-Co
	2
	1
	800
	800
	[S7]

	
	2
	3
	160
	500
	

	
	5
	5
	500
	1000
	



Table S3. Simulation results of equivalent circuit in Fig. S5.
	
	Rs/Ω
	Rint/Ω

	Bare Li (before)
	3.365
	201.5

	Bare Li (after)
	9.692
	15.558

	CFC@SnO2@Li (before)
	4.013
	51.32

	CFC@SnO2@Li (after)
	5.415
	3.766


Notes: Semicircles at high and low-frequency regions in the Nyquist plots are associated with the SEI formation on the electrode surface, and the charge transfer process between the electrode/electrolyte interface, respectively. Rs: electrolyte resistance; Rf: surface film resistance; Rct: charge transfer resistance; CPE: constant phase element; W1: Warburg element (open). Rint= Rf + Rct, representing interfacial resistance between the electrode and the electrolyte.
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