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Fig. S1. Photoluminescence mechanism of Eu3+ ions under UV light excitation.
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Fig. S2. Photoluminescence spectra of the NZSP-xEO solid electrolytes with the blank NZSP as comparison.
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Fig. S3. Equivalent circuit containing the bulk resistance (Rb) and the grain boundary resistance (Rgb) for conductivity analysis of the solid electrolytes.
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Fig. S4. Cross-sectional SEM images and relative densities of the NZSP-xEO solid electrolytes with the blank NZSP as comparison. (a) NZSP, (b) NZSP-2%EO, (c) NZSP-5%EO, (d) NZSP-7%EO, (e) NZSP-10%EO, (f) NZSP-15%EO. The relative densities were determined by an Archimedes drainage method.
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Fig. S5. Time-resolution Nquist plots of the symmetric Na//Na cells using the various NZSP-x%EO solid electrolytes for 14 days. (a) NZSP, (b) NZSP-2%EO, (c) NZSP-5%EO, (d) NZSP-7%EO, (e) NZSP-10%EO, (f) NZSP-15%EO.
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Fig. S6. In-depth ToFSIMs profile of the NZSP-5%EO after short circuit and the derived 3D models of Na, Eu, Si, Zr species and their overlay.
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Fig. S7. (a) XRD patterns and (b) SEM image of the commercial Na3V2(PO4)3 cathode materials.
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Fig. S8. Fluorescence emission maps of the NZSP-5%EO solid electrolytes after different charge/discharge cycles. (a) 1st, (b) 300th, (c) 600th, (d) 1100th.



	Composition
	Space group
	a (Å)
	b (Å)
	c (Å)
	beta（deg）
	Volume (Å)

	NZSP
	C2/c
	15.625774
	9.038793
	9.212119
	123.7010
	1082.441

	 NZSP-5%EO
	C2/c
	15.627126
	9.037405
	9.215243
	123.6705
	1083.124


Table S1. The comparative crystalline parameters of NZSP and NZSP-5%EO from Rietveld refinement results.
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