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Supplementary Figure 1.

Figure S1 XPS spectra of C 1s for the composites synthesized by sol-gel method.
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Supplementary Figure 2.

Figure S2 XRD patterns of gel precursor.
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The NVPF was prepared by a general sol-gel method at 600 °C in Ar atmosphere. Figure S2 show
XRD patterns of the gel precursor, confirming the NVPF grains have been formed after the sol-gel

process.

Supplementary Figure 3.

Figure S3 SEM images (a)-(¢) and corresponding EDS analysis (f) of gel precursor obtained at

different temperatures; the inserts show the particle size distribution of as prepared samples.
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Supplementary Figure 4.

Figure S4 (a)~(f) The EDS (Na, P, O, V and F) analysis of NVPF-SG400.

Supplementary Figure 5.

Figure S5 T(a)~(f) The EDS (Na, P, O, V and F) analysis of NVPF-SG600.
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Supplementary Figure 6.

Figure S6 (a)~(f) The EDS (Na, P, O, V and F) analysis of NVPF-SG800.

Supplementary Figure 7.

Figure S7 the TGA/DSC curves of the NaF and VPO, mixture annealing from 50 to 900 °C.
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Supplementary Figure 8.

Figure S8 SEM images (a)~(d) of NVPF synthesized at 500, 600, 700 and 800 °C by solid-state

method; the inserts show the particle size distribution of as prepared samples.
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Supplementary Figure 9.

Figure S9 The EDS element analysis of raw material and NVPF composite obtained by solid-state
method at 500-800 °C.
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Supplementary Figure 10.

Figure S10 TEM images and SEAD patterns of NVPF-SS600 (a)~(c) and NVPF-SS800 (d)~(f)

obtained by solid-state method.

Supplementary Figure 11.

Figure S11 TEM images (a) and SEAD pattern (b) of single crystal pristine NVPFO obtained by
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Supplementary Figure 12.

Figure S12 TEM images of pristine NVPFO (a) and the composites annealed at 400, 600 and 800
(b)~(d).

Supplementary Figure 13.

Figure S13 The EDS element analysis of pristine NVPF obtained by solid-state method annealed at
400, 600 and 800 °C.
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Supplementary Figure 14.

Figure S14 XRD pattern of the as-prepared NVPF-SS600, NVPF-SG600 and NVOPF-600 samples.
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As displayed in Figure S14, the peak positions of XRD patterns in the as-prepared NVPF-SS600,
NVPF-SG600 and NVOPF-600 are almost the same, while the valence of V element and V-O
stretching vibration are gradually increased, signifying the increasing substitution of O atoms in F

sites.

Supplementary Figure 15.

Figure S15 XRD patterns of NVPF-SG-400 (a), NVPF-SG-600 (b) and NVPF-SG-800 (c) electrodes

after 0 and 100 cycles.
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Supplementary Figure 16.

Figure S16 XRD patterns of NVPF-SS-600 (a) and NVPF-SS-800 (b) electrodes after 0 and 100 cycles.

8



Solid state method
NVPF-SS-800

Solid state method
NVPF-SS-600
222)

—

)
—_—
(=)
S—

NasV2(POs): (113)
|

(:
1
1 : NazVz(P04)3 (116)
1
" ' i ‘]100cycle
1 | :
1 1 1
1
0 cycle 0 cycle
10 2In

50 60 10 20 30 40 50 60
20(%)

(002)

100 cycle

Intensity (a.u.)
Intensity (a.u.)

Supplementary Figure 17.

Figure S17 XRD patterns of NVOPF-400 (a), NVOPF-600 (b) and NVOPF-800 (c) electrodes after 0

and 100 cycles.
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Supplementary Figure 18.

Figure SI18 SEM images of NVPF-SG-400 (a, d), NVPF-SG-600 (b, ¢) and NVPF-SG-800 (c, f)

electrodes after 0 and 100 cycles.




Supplementary Figure 19.

Figure S19 SEM images of NVPF-SS-600 (a, ¢) and NVPF-SS-800 (b, d) electrodes after 0 and 100

cycles.

Supplementary Figure 20.

Figure S20 SEM images of NVOPF-400 (a, d), NVOPF-600 (b, ¢) and NVOPF-800 (c, f) electrodes

after 0 and 100 cycles.
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Table R1 List of recent works on vanadium based fluorophosphate cathode for SIBs

Materials Potential Initial Rate Capacity Capacity Publicatio
window discharge © (mAh g) attenuation per n year
W) capacity cycle [Ref]
(mAhg?)
Nay(VPO,),F; 2.5-43 ~104 2 ~93.6 after 1200 cycles 0.83E-4 20151
Naz(VOPO,),F 2.5-43 ~103 2 101.9 after 1200 cycles 0.83E-4 20151
Na;V,0,(PO,),F- 2.0-4.5 110.0 0.1 98 after 120 cycles 9.09E-4 20162
MWCNT
NasV, 95Y.05(PO4),Fs/ 2.0-4.5 124.1 1 111.8 after 200 cycles 4.94E-4 20173
C
Na;V,0,(PO,),F@RG 2.0-4.5 120.4 0.5 107.9 after 200 cycles 5.15E-4 2017 4
0]
Na;V,(PO,),F/C@R 2.5-43 124.5 1 108.3 after 700 cycles 1.89E-4 20185
GO
Na;V,(PO,)F5— 2.5-4.3 111.4 0.5 102.9 after 100 cycles 7.60E-4 2019 ¢
SWCNT-2
Na;Vy(PO,),F;@rGO 2.0-4.3 119.0 0.5 119 after 100 cycles / 20207
Na;V,(PO,),F;@C-3 2.0-4.3 102.0 1 95.5 after 310 cycles 2.06E-4 20208
Na;Vy(PO,),F;@rGO 2.0-4.3 122.3 1 104.1 after 500 cycles 2.97 E-4 20209
Na;Vy(PO,),F;3-Mng gy 2.0-4.3 ~118 1 ~96.6 after 1000 cycles 1.81 E-4 2021 10
Na;V,0,(PO,),F 2.0-4.3 105.0 2 93.3 after 500 cycles 222 E-4 2021 11
@C/CNFs-PA
Na;Vy(PO,),F3-Z1- 2.0-4.5 119.2 0.5 ~103 after 200 cycles 6.8E-4 2022 12
0.02/NC
Na;V,0,(PO,),F 2.5-4.3 117.32 1 115.48 after 400 cycles 0.39E-4 This work
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