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Supplementary Figures
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Figure S1. XRD Rietveld refinement results of pristine NVP materials.

Figure S2. SEM image of pristine NVP materials.
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Figure S3. XPS full spectra of as-prepared (a) NVP and (b) NVP-Si materials.



X _ #4002 - i

Figure S4. SEM images of as-prepared (a) Na3V,(PO4)2.99(S104)¢.01 (.. NVP-Sig 1),

(b) Na3V1(PO4)2.95(8104)0.05 (i.e. NVP-Sig g5), and (c) Na3V1(PO4)1.35(S104)0.15 (i.€.

NVP-Si, ;5) materials.
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Figure S5. XRD patterns of as-prepared NVP, NVP-Si o;, NVP-Sig o5, NVP-Si, and

NVP-Sig 5 materials.
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Figure S6. (a) Charge/discharge curves at 0.5 C, (b) rate performance from 0.5 C to
40 C, and (c) cycling performance at 0.5 C of the NVP-Sij ;, NVP-Sig o5, and NVP-

Sip 15 cathodes.
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Figure S7. The XRD patterns of the NVP-Si cathodes before cycling and after
500/1000 electrochemical cycles at 10 C.
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Figure S8. The V 2p XPS analysis of the (a) NVP and (b) NVP-Si cathodes.

Figure S9. Crystal structures of NVP-Si (a) after discharging with a formula of

Na3zV,(PO4),.9(S104)0.1 and (b) after charging with a formula of Na; V,(PO4),.9(Si04)0 1.
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Figure S10. Differential charge simulation result of Na;V,(PO4),9(S104)0 1 (i.e. NVP-

Si after charging).
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Figure S11. Diffusion coefficient of Na* for NVP and NVP-Si cathodes at different

depth of discharge based on GITT measurements.
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Figure S12. GITT measurement results of the (a) NVP and (b) NVP-Si cathodes.
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Figure S13. Partial density of states for the (a) NVP and (b) NVP-Si materials.
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Figure S14. Enlarged Nyquist plots of the NVP and NVP-Si cathodes, suggesting the

lower solution resistance for NVP-Si.
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Figure S15. Charge/discharge curves of HC anode in sodium cells.
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Figure S16. The electrochemical performances of the NVP-Si cathode in full cell

configuration, compared with the reported NVP-based cathodes in recent publications
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Supplementary Tables

Table S1. Comparisons for the refined crystallographic data of NVP and NVP-Si

materials based on XRD Rietveld refinement results in Figure 1b and S1.

Rwp / % a c Nal Na2 P-O1/A V-Ol/A
NVP 12.1 8722103 21.787947 0.14844 034889  1.52234(0)  2.07243(0)
NVP-Si 13.1  8.726444 21.794979 0.16639 0.36519  1.53839(0)  2.02566(0)

Table S2. The calculated diffusion activation energy and discharged potentials for NVP
and NVP-Si materials.

Materials Energy (eV) Potential (V)
NVP/charged -814.585
NVP/discharged -855.964 3.675
NVP-Si/charged -814.953

NVP-Si/discharged -857.182 3.746
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