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Fig. S1 XRD pattern of (NH4)2V10025‘8H20.
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Fig. S2 XPS full spectra of a) VO,-xH,0 and b) (NH,4), V00,5 8H,0.
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Fig. S3 XPS spectrum of the (NHy4),V00,5:8H,0 corresponding high resolution XPS spectra
ofa) V2p,b) O 1s,and c) N 1s.
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Fig. S4 FTIR spectrum of the (NH4)2V10025‘8H20.
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Fig. S5 TGA curve of the VO, xH,0 under O, atmosphere.



Fig. S6 HRTEM images of the (NH,4),V00,5:8H,0



Fig. S7 The lattice spacing determination of VO, xH,0: a) HRTEM image, b) lattice fringes
of HRTEM image, c) the lattice spacing (~0.62nm) of ten lattice fringes. In order to calculate

the change of d value during cycling, ten lattice fringes were measured.



Fig. S8§ HAADF-STEM images with EDS mapping of the (NH4),V00,5-8H,0.
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Fig. S9 a) The CV curves of (NH4),V¢0,5-8H,0 at 0.1 mV s-'. b) Charge- discharge curves
of (NHy4),V¢0,5-8H,0 for the first three cycle at 1 A g-!.
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Fig. S10 The Nyquist plots for VO, xH,0 and (NH,4),V00,5-8H,0 cathode after the first

cycles
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Fig. S11 a) CV curves of (NHy4),V100,5:8H,0 in 2 M Zn(CF;S0;); electrolyte at various scan

rates from 0.2 to 1.0 mVs-!. b) log(i) versus log(v) curves of cathodic and anodic peak.
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Fig. S12 a) Discharge and charge GITT profile of (NH4),V0025-8H,O for the first cycle. b)

Diffusivity coefficient at different discharge and charge states during GITT measurement.
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Fig. S13 FESEM images of the holey VO, -xH,O electrode at various cycled states: a) fully
discharged to 0.2 V and b) fully charged to 1.6 V in the first cycle.
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Table S1. Detailed structural information on the VO,-xH,0O sample after Rietveld refinement.

Monoclinic, space group C2/m(12), a=6.296112 A, b=6.297671 A, c=6.427364 A,
a=73.845°, f=73.817°, y=34.114°, V=136.732 A3, R,,=5.25%, R,=3.97%.

atom X y z Occ. U
VO 0.29822 0.30782 0.26806 1 0.01
V1 0.69665 0.69507 0.72462 1 0.01
V2 0.3988 0.3988 0.68529 1 0.01
V3 0.6012 0.6012 0.31471 1 0.01
04 0.33141 0.39982 0.00623 1 0.01
05 0.64554 0.63362 0.99449 1 0.01
06 0.23787 0.23787 0.64901 1 0.01
o7 0.76213 0.76213 0.35099 1 0.01
08 0.46035 0.46558 0.30358 1 0.01
09 0.55199 0.57209 0.63651 1 0.01
010 0.14904 0.09801 0.29463 1 0.01
Ol11 0.86531 0.86531 0.70082 1 0.01
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Table S2. Electrochemical properties compared between VO, xH,0 and previously reported
VO, materials (IRC: initial reversible capacity, mAh g-'; RRC: retained reversible capacity,
mAh g!; CN: cycle number; CD: current density, A g').

Composite IRC RRC CN CD Reference
302 376 1 200
VO,-xH,0 283 289 5 2000  This work

197 206 15 8000
386.9 345.8 0.2 100

holey C@VO0; 332 280 5 600 !
RGO/VO, 242 240 1 1000

VO,(B)/RGO ~240 216 5 1600 3
~160 ~220 0.5 350

VO ~105 ~100 5 10000 4
3144 310 1 100

nsutite-type VO, 5
50 163.5 5 5000
) 397 301 0.2 110

Na* doping VO, 6
156 118 12 3000

VO,@NC 269.3 268.5 10 2500 7

VO0O,-0.45H,0 200 140 5 3000 8

B-VO,/CNTs 205 165 3 5000 9
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