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Figure S1. (a) Schematic illustration of the formation process from amorphous NPs to layered NSs. (b-f) The SEM images of the products with various bath reaction times: 1 min (b), 10 min (c), 20 min (d), 40 min (e), and 1 hour (f), respectively. 
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Figure S2. (a) Low magnification SEM of layered FeVO NSs showing a relatively large area of the nanosheets. (b) The EDS element mapping showing the uniform distribution of Fe, V and O. 




Table S1. The V : Fe ratio of the FeVO NSs from ICP analysis. 
	sample
	V (wt.%)
	Fe (wt.%)
	V : Fe (atomic ratio)

	FeVO NSs
	35.86
	13.05
	3.013:1
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Figure S3. (a) TEM image of layered NSs. (b) HRTEM image of NS from the marked area in (a), showing the inner-layer information with the lattice spacing of 3.56 and 2.71 Å corresponds to (204) and (-115) planes, respectively.
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Figure S4. TG and DSC curves of the layered FeVO NSs. The multi-step mass losses indicate different type of water in the materials.
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[bookmark: OLE_LINK8]Figure S5. The XRD patterns of layered FeVO NSs cathode (mixed with Ketjen black and binder and then coated on C@Al foil) after drying at 120 °C in vacuum. The layer spacing of FeVO NSs does not change during the electrode preparation processes. 
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Figure S6. CV curves of layered NSs tested in Li+ and TBA+ based electrolyte at a scan rate of 1.0 mV s-1.
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Figure S7. V 2p XPS spectra (a), Fe 2p XPS spectra (b), and 57Fe Mössbauer spectra (c) of pristine, fully discharged state and charged state of FeVO NSs. [ref. S1-3]

[bookmark: OLE_LINK125]Table S2. The detailed analyses of the XPS results. Peak fit is carried out as the same condition. 
	FeVO NSs
	
	V 2p3/2 (3+)
	V 2p3/2 (4+)
	V 2p3/2 (5+)
	Fe3+
	Fe3+
	Fe3+ (sat)
	Fe2+
	Fe2+ (sat)

	
	
	515.3
	516.5
	517.8
	710.9
	713.1
	719.2
	708.8
	715.5

	Pristine state
	area
	--
	4929
	57662
	23374
	10006
	1040
	--
	--

	
	percentage
	--
	7.9%
	92.1%
	67.9%
	29.1%
	3.0%
	--
	--

	[bookmark: _Hlk488244937]Discharged state
	area
	14046
	14218
	4173
	26274
	7981
	760
	11757
	15450

	[bookmark: _Hlk488245343]
	percentage
	43.3%
	43.8%
	12.9%
	42.2%
	12.8%
	1.2%
	18.9%
	24.8%



[bookmark: _GoBack]The relation between the charge storage number and the capacity can be figured out based on the equation: n = (3.6MC)/F, where n represents the inserted ion amount (mol), F represents the Faraday constant (C mol-1), C represents the capacity (mAh g-1), and M represents the molecular weight (g mol-1). The FeVO NSs deliver a capacity of 312 mAh g-1, that is according to 23.1 mol Li+ per unit formula. Based on the detailed calculation of the valence changes from XPS data, the detailed change of the average valence of vanadium is from +4.92 to +3.69, while the that of iron is from +3 to +2.56. According to the chemical formula of Fe5V15O39(OH)9·9H2O, the total charge from the vanadium is 18.45 mol e- per unit formula, while that from the iron is 2.2, indicating that the contributed capacity from vanadium is much higher than that of iron. The total redox reaction number (20.65 mol e- per unit formula) obtained from the XPS analyses, very closed to the delivered capacity (23.1 mol Li+ per unit formula), confirming the pseudocapacitive charge storage mechanism.
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Figure S8. The Ragone plot of layered FeVO NSs and amorphous FeVO NPs for lithium storage. The value is calculated based on the mass of active cathode to show the promising application of the layered NSs for high energy and high power lithium storage application. 
The specific energy and power were calculated according to the Equations S1 and S2. 
                              (S1)
                                  (S2)
where I (A g−1) is the constant current density, V (V) is working voltage, and t is the time.
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Figure S9. Area capacity vs. area current plots (a) and times vs. area capacity plots (b) of FeVO NSs cathode with different mass loading.
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