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Fig. S1. Illustration of the synthesis procedure of nanosheet-assembled compact CaV4O9 microflowers.
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Fig. S2. Crystal structures of CaV4O9 or SrV4O9. The green balls represent Ca or Sr ions, the red balls represent O ions, and the grey polyhedrals represent the V–O pyramids. (CaV4O9 and SrV4O9 are isostructural )
Table S1. Comparison of the crystallographic parameters between CaV4O9 and SrV4O9
	
	CaV4O9
	SrV4O9

	JCPDS
	01-070-4469
	01-070-4468

	Crystal system
	Tetragonal
	Tetragonal

	Space group
	P4/n
	P4/n

	a (Å)
	8.327
	8.379

	b (Å)
	8.327
	8.379

	c (Å)
	5.013
	5.259
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Fig. S3. (a) XRD pattern and (b) SEM image of CaV4O9 nanowires.
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Fig. S4. The comparison of volume between CaV4O9 nanowires and the compact CaV4O9 microflowers in the case of same mass.
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Fig. S5. TEM and HRTEM images of SrV4O9 microflower.
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Fig. S6. Nitrogen adsorption-desorption isotherms and pore size distribution of CaV4O9 microflowers (a, b) and SrV4O9 microflowers (c, d).
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Fig. S7. TG/DSC curves of unsintered CaV4O9 microflowers at Ar.
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Fig. S8. TEM images of the CaV4O9 microflowers before calcination.
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Fig. S9. SEM images of the Ca-V-O samples obtained at different hydrothermal time. (a,b) 1.0 h, (c,d) 1.5 h, (e,f) 2.0 h, (g,h) 3.0 h, (i,j) 6.0 h, (k,l) 48 h.
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Fig. S10. The long-term cycling performance of CaV4O9 microflower for Li storage at current density of 1.0 A g-1 with a mass loading of 2.15 mg cm-2.
Table S2. Comparison of the mass loading, areal capacity and cycle life between compact CaV4O9 microflowers in this work and other reported LIB anodes with high areal capacity
	Materials
	Mass loading

(mg cm-2)
	Stable areal capacity

(mAh cm-2)
	Current density

(mA cm-2)
	Cycle life
	Reference

	CaV4O9 microflowers
	4.4
	~2.5
	0.1
	40
	This work

	
	3.42
	~1.56
	1.71
	400
	

	SnO2/α-Fe2O3 nanotube array
	–
	~0.9
	0.1
	50
	Nanoscale 4 (2012) 2760-2765

	Mesoporous Co3O4
nanosheet networks
	4.15
	4.39
	0.74
	30
	Nano Energy 5 (2014) 91-96

	Mesoporous Si sponge
	~2.0
	~1.5
	0.75
	300
	Nat. Commun. 5 (2014) 4105

	Multilayer Si/CNT coaxial nanofiber
	–
	1.25
	–
	50
	Energy Environ. Sci. 7 (2014) 655-661

	Amorphous Si film 
	–
	0.6
	0.225
	200
	J. Power Sources 267 (2014) 629-634

	Graphene/Si–C composite
	3.2
	3.2
	–
	100
	Nano Energy 6 (2014) 211-218

	Nanostructured Si secondary clusters
	2.02
	2.3
	0.5
	100
	Energy Environ. Sci. 8 (2015) 2371-2376

	Pomegranate-like Si/C microspheres
	3.12
	3.67
	0.7
	100
	Nat. Nanotechnol. 9 (2014) 187-192

	Graphene-encapsulated micrometer-sized Si particles
	~2.0
	~2.2
	1.4
	120
	Nat. Energy 1 (2016) 15029

	Cu/Si/Ge nanowire arrays
	1.2
	~1.5
	0.48
	100
	Energy Environ. Sci. 11 (2018) 669-681


[image: image11.png][+)]

Current (A g'1)

0.4

0.24

o
=)
N

-0.24

-0.4

-0.6 4

-0.84

-1.04

—1st
—2nd
—3rd

Voltage (V vs. Li*/Li)

25 3.0

b 0.15

0.10-

0.05-
—~ 0.00-
D .0.05
-0.10
-0.15
-0.20
-0.25
-0.30

Current (A

-0.35

00 05 10 15 20 25 30

Voltage (V vs. Na*/Na)





Fig. S11. The CV curves of CaV4O9 microflower for Li storage (a) and Na storage (b) at a scan rate of 0.1 mV s-1.
Table S3. Comparison of the areal capacity between CaV4O9 microflower in this work and other reported SIB anodes using typical coating method
	Materials
	Specific capacity

(mAh g-1)
	Mass loading

(mg cm-2)
	Current density

(mA g-1)
	Areal capacity

(mAh cm-2)
	Reference

	CaV4O9 microflowers
	~ 275
	3.65
	100
	~ 1.0
	This work

	Expanded graphite
	~ 300
	~ 0.5
	20
	~ 0.15
	Nat. Commun. 5 (2014) 4033

	Hard carbon
	~ 300
	2.0 ~ 3.0
	30
	0.6 ~ 0.9
	J. Mater. Chem. A 4 (2016) 13046-13052

	Petal-like TiO2
	~ 245
	~ 1.2
	83.75
	~ 0.29
	Adv. Mater. 28 (2016) 9391-9399

	Na2Ti3O7@C hollow spheres
	~ 220
	~ 1.0
	177
	~ 0.22
	Adv. Mater. 29 (2017) 1700989

	MoS2 nanosheets
	~ 575
	~ 1.0
	100
	~ 0.57
	Adv. Energy Mater. (2017) 1702254

	Amorphous

Sn2P2O7/rGO nanocomposite
	~ 480
	~ 0.8
	50
	~ 0.38
	Adv. Energy Mater. (2017) 1701827

	FeS2/CNT network
	~ 530
	0.5 ~ 1.0
	200
	0.26 ~ 0.53
	Nano Energy 46 (2018) 117-127

	TiO2/C
	~ 277
	~ 1.5
	50
	~ 0.42
	Nano Energy 44 (2018) 217-227
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Fig. S12. Characterization and electrochemical performance of Na3V2(PO4)3/C nanoparticles. (a) XRD pattern and (b) SEM image of Na3V2(PO4)3/C nanoparticles. (c) Charge-discharge profiles and (d) cycling performance of Na3V2(PO4)3/C nanoparticles at current rate of 1 C.
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Fig. S13. Electrochemical performance of Na3V2(PO4)3//CaV4O9 Na-ion full battery. (a) Typical charge-discharge profiles of Na3V2(PO4)3 and CaV4O9. (b) Charge-discharge curves of the full cell at the voltage range from 0.5 to 3.2 V. (c) Illustration of the Na3V2(PO4)3//CaV4O9 all-vanadium Na-ion full battery. (d) Cycling performance of the full cell at a current density of 1.0 A g-1 (based on the mass of CaV4O9 microflowers).
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Figure S14. SEM images of CaV4O9 microflowers after 500 cycles for Li storage at the current density of 1.0 A g-1.
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