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S1 Calculation Method
Density Functional Theory (DFT) Calculations: The binding energy (Eb) were performed with Gaussian16, A03 software package. The geometry optimization calculations were performed using the Lee-Yang-Parr correlation functional (B3LYP) and def2-SVP basis including Grimme dispersion corrections (GD3BJ). Then, the singlet point energy calculations were based on the B3LYP functional and a larger def2-TZVP basis including GD3BJ. The binding energy (Eb) was calculated by the following equation:

where , , and  represent the free energies of the complex, and free energies of the interacting molecules, respectively. 
The electrostatic potential (ESP) figures were calculated using the CP2K code with a mixed Gaussian and planewave basis sets [S1]. Core electrons were represented with norm-conserving Goedecker-Teter-Hutter pseudopotentials [S2-S4], and the valence electron wavefunction was expanded in a double-zeta basis set with polarization functions [S5] along with an auxiliary plane wave basis set with an energy cutoff of 450 Ry. The generalized gradient approximation exchange-correlation functional of Perdew, Burke, and Enzerhof (PBE) [S6] was used. Each configuration was optimized with the Broyden-Fletcher-Goldfarb-Shanno (BGFS) algorithm with SCF convergence criteria of 1.0 × 10-6 au.
Molecular dynamics (MD) simulation was performed through Gromacs2018.8 software [S7] to study the solvated structure. The force field parameters of PEO, Na+ and TFSI- ion were obtained with OPLS-AA force field, the degree of polymerization of PEO is 8. The force field parameters of UIO-66 were obtained with UFF4MOF force field. Atomic charges of all ions were multiplied by scale factor 0.8 to correct the polarization effect of ions. The simulation boxes were generated by packmol software [S8]. These simulation boxes were constructed as follows: 1) System 1 consist of 2 UIO-66, 80 NaTFSI and 160 PEO molecules. 2) System 2 consists of 80 NaTFSI and 160 PEO molecules.
All simulation systems were first energetically minimized using the steepest descent algorithm. Atomistic simulations were further performed in a canonical ensemble (NVT) for 10 ns, and simulation trajectories were recorded at an interval of 100 fs for further structural and dynamical analysis. The VMD software [S9] was used to visualize the systems and obtain the ion association state. The self-diffusion coefficient D was estimated using the last part of the MSD profile based on the equation:
D = 
Where t (time interval) is the time and the slope of MSD represents the diffusion coefficient.
S2 Supplementary Table and Figures
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Fig. S1 XPS spectra of UiO-66-(F)4: a Zr 3d and b F 1s
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[bookmark: _Hlk106349807]Fig. S2 SEM image of UiO-66-(F)4
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Fig. S3 N2 adsorption-desorption isotherms of UiO-66-(F)4
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Fig. S4 SEM image of the obtained PEO-SPE membrane
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Fig. S5 Corresponding EDS-mapping (F, Zr and Na elements) images
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Fig. S6 Mechanical flexibility display of the PEO-FMOF
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Fig. S7 a, b Morphology from AFM test of PEO-SPE and PEO-FMOF membranes
Table S1 The melting enthalpy and crystallinity of PEO-SPE and PEO-FMOF with different mass concentrations
	Samples
	Melting enthalpy(J/g)
	Crystallinity (%)

	PEO-SPE
	44.86
	30.0

	PEO-FMOF-6
	38.22
	27.1

	PEO-FMOF-9
	33.84
	24.7

	PEO-FMOF-12
	35.93
	26.9
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Fig. S8 a, b Young’s modulus results from AFM test of PEO-SPE and PEO-FMOF membranes
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Fig. S9 Temperature dependency comparison of ionic conductivity for different electrolytes from 30 to 100 °C
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Fig. S10 Ion migration activation energy of the PEO-SPE and PEO-FMOF
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Fig. S11 Polarization curve of PEO-SPE (The inset is fitted EIS before and after polarization of PEO-SPE).
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Fig. S12 3D snapshot of (a) PEO-SPE and (b) PEO-FMOF obtained from MD simulations
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Fig. S13 3D snapshot and the corrsponding radial distribution functions of PEO-MOF obtained from MD simulations
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Fig. S14 Raman spectra of PEO-MOF electrolyte
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Fig. S15 Long-term cycling performance of Na/Na symmetric cells using PEO-FMOF at 1.5 mA cm−2 and 1.5 mA h cm−2
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Fig. S16 Surface profile analysis and 3D morphology reconstruction of cycled electrolyte membrane with a PEO-SPE and b PEO-FMOF via 3D CLSM
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Fig. S17 XPS spectra of Na foils after cycling with the PEO-SPE and PEO-FMOF: C 1s
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Fig. S18 CV curves of NVP/Na cells with PEO-SPE and PEO-FMOF

Table S2 Comparison of different types of electrolytes-based solid-state SMBs
	Cell
	Solid-state electrolytes
	Temperature
	Current density
	Cycle number
	Capacity retention
	Refs.

	NVP/Na
	PEO-FMOF
	60 ℃
	2 C
	2000
	100%
	This work

	Composite electrolytes

	NaMNTO/Na
	G-NZC0.05SPF0.7-G
	25℃
	0.5 C
	1300
	92.8%
	[S10]

	NVP/Na
	PAAEM-SnF@IA
	26℃
	0.5 C
	1500
	90.2%
	[S11]

	Te-C/Na
	NSS-CMC
	RT
	0.5 C
	100
	88~92%
	[S12]

	NaFePO4/Na
	PEO-SPC-NZSP
	60 ℃
	0.2 C
	100
	97 %
	[S13]

	NVP/Na
	GFPP
	50 ℃
	0.3 C
	1100
	91.4 %
	[S14]

	NVP/Na
	PVDF-SiO2
	60 ℃
	0.5 C
	250
	67 %
	[S15]

	c-NFM/Na
	B-CPE
	40 ℃
	3 C
	700
	80.1 %
	[S16]

	NVP/Na
	NASICON-PEO
	80 ℃
	0.2 C
	80
	97.6 %
	[S17]

	NVP/Na
	DSPE-20
	23 ℃
	1 C
	300
	92 %
	[S18]

	NVP/Na
	PE-PEO
	60 ℃
	0.2 C
	250
	83 %
	[S19]

	NVP/Na
	KNN-NZSP
	RT
	0.1 C 
	165
	97.4 %
	[S20]

	NVP/Na
	PEO-P-N
	60 ℃
	1 C
	500
	90 %
	[S21]

	NVP/Na
	α-Al2O3-PMA/PEG
	70 ℃
	0.5 C
	350
	94.1 %
	[S22]

	c-NFN/Na
	PVC-CPE
	25 ℃
	0.2 C
	250
	86.8 %
	[S23]

	NVP/Na
	PMH9-1/1-3NaTFSI
	RT
	0.2 C
	300
	92 %
	[S24]

	NaNFM/Na
	CD-HSPE3
	60 ℃
	0.1 C
	80
	87.8 %
	[S25]

	HC/Na
	PVDF-co-HFP/SiO2
	25 ℃
	0.3 C
	200
	81.8 %
	[S26]

	NVP/Na
	NTO CPE
	25 ℃
	0.2 C
	100
	90 %
	[S27]

	NVP/Na
	PVDF-25wt% NZSP
	RT
	1 C
	290
	95.1 %
	[S28]

	NVP/Na
	PEGMEM-co-SSS@ZIF-8
	80 ℃ 
	1 C
	300
	96 %
	[S29]

	NLM/Na
	3D-15PNZSPP
	30 ℃
	0.5 C
	100
	96.1 %
	[S30]

	NVP/Na
	ATFPE
	60 ℃
	1 C
	1000
	78.2 %
	[S31]

	NNM/Na
	CPE-CQDs
	25 ℃
	0.2 C
	200
	92 %
	[S32]

	FeHCF/Na
	PEPA@NC
	60 ℃
	0.2 C
	350
	77.2 %
	[S33]

	Gel electrolytes

	NVP/Na
	AS-NFCGE
	25℃
	2 C
	1500
	96.6%
	[S34]

	NVP/Na
	PPE-50
	25℃
	1 C
	650
	95.2%
	[S35]

	NVP/Na
	PLA-NaF
	25℃
	0.2 C
	600
	95.0%
	[S36]

	NMNO/Na
	SDL-QSPE
	RT
	1 C
	400
	76.1%
	[S37]

	NVP/Na
	AT-FCGE
	RT
	1 C
	500
	91.7%
	[S38]

	NVP/Na
	AFGPE
	RT
	1 C
	1000
	96.4 %
	[S39]

	NVP/Na
	HFP-PC-FEC-Sn
	30 ℃
	0.5 C
	1000
	84.7%
	[S40]

	Inorganic electrolytes

	NVP/Na
	Na3.4Zr1.6Sc0.4Si2PO12
	30℃
	1 C
	300
	89.4%
	[S41]

	Me-NVMP/Na
	NZSP
	25℃
	0.5C~1C
	400
	90.7%
	[S42]

	NCO/Na3Sn
	NSWS-NZCO
	25℃
	1 C
	100
	80%
	[S43]

	Na3V2(PO4)2O2F/Na
	Na4B36H34-7Na2B12H12
	25℃
	0.1 C
	100
	85.8%
	[S44]

	NVP/Na
	NASICON
	RT
	0.2 C
	300
	66%
	[S45]
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Fig. S19 a Cycling performance and b charge/discharge profiles of different cycles of NVP/PEO-FMOF/Na cell at 0.5 C at 60 ℃
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Fig. S20 a Cycling performance and b charge/discharge profiles of different cycles of NVP/PEO-FMOF/Na cell at 1 C at 60 ℃
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Fig. S21 Charge/discharge profiles of different cycles of NVP/PEO-FMOF/Na cell at 2 C at 60 ℃
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Fig. S22 a Cycling performance and b charge/discharge profiles of different cycles of NVP/PEO-FMOF/Na cell at 3 C at 60 ℃
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Fig. S23 a Cycling performance and b charge/discharge profiles of different cycles of NVP/PEO-FMOF/Na cell at 5 C at 60 ℃
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Fig. S24 a Cycling performance and b charge/discharge profiles of different cycles of high-loading NVP/PEO-FMOF/Na pouch cell at 0.2 C at 60 ℃
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Fig. S25 The assembled NVP/PEO-FMOF/Na pouch cell lights up the LED board at the flat, folding, and cutting states
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