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Figure S1. SEM images of (a, b) HCFu and (c, d) HCPy particles after being removed from the
PH polymer host (see Experimental Section)



Figure S2. (a) Cross-sectional SEM image, (b) surface SEM image, and (c) oxygen-EDX image
of HCFu-PH membrane
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Figure S4. FTIR spectra of PH, HCPy-PH, and HCFu-PH membranes
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Figure S5. (a) TGA and (b) DSC curves of PH, HCPy-PH, and HCFu-PH membranes.



Figure S6. (a) Flame and (b) shrinkage tests for PH membrane.
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Figure S7. Stress-strain curves of PH, HCPy-PH, and HCFu-PH membranes.



Table S1. The performance comparison of recently reported GPEs for sodium and lithium batteries.

Conductivity

Reported full-cell

Cathode Liquid Electrolyte Anode | Polymer Electrolyte/Separator (S/em) AV performance Ref.
LiFePO, LiPFs in EC/DMC/EMC Li PVDEF-LiPVAOB? 2.60 x 10~ 4.8 25 cyclesat 0.2 C 1
LiNig sC0> Mn 0, LITE gillggggethyl Li Cellulose Membrane 6.34x 103 | 4.6 >0 fgg;escai{o)f ¢ 2

0 JN
LiFePO, LiPF in EC/DMC Li P(EGDA-co-VC)/PVDF-HFP ® 1.49 <1073 4.2 100 cycles at 0.3 C 3
Li; 15C00,15Nip 1sMng 5,0, | LiPFs in EC/DMC/EMC Li BN¢-(PVDF-HFP) 4.10 x 10 - 300((:7};}esca1‘;0).5 ¢ 4
0 JN
d
LiFePO, LiPF, in EC/DMC Li (PEG%JSSE%;%PPO) 236x10° | 42 20?9"93’ ‘;lojs gtlg'; ¢ 5
- . 0 JN
. LIPF6 in EC/DMC/ . Al—doped Li6,75La3Zr|,75Ta0_25012 3 6
LiFePO, EMC/DEC/2 wt% VC Li @PVDF-HFP 0.74 x 10 - 500 cycles at 2 C
LiFePO, LiPF, in EC/DEC Li PVDF-HFP- Li;La;Zr,0,, 371 %104 | 4.65 20?8"33’ Zlojs gtl({).)2 ¢ 7
. 0 JN
2
LiCoO, LiPF, in EC/DMC Li | PEO/PMMA/P(VDE-HFPYSiO, | 202x103 | 53 | 1% Cyc(lgegs(;t g 'IL?A/ om 8
0 JN
mA / 2
Na;V,(PO,),F; NaPFj in PC Na | PEO/PMMA/P(VDF-HFP)SiO, | 880x 104 | 49 | 190 °y°(1963s(;t g 'II{) om 8
0 AN
NaClO, in EC/PC/ . . = 1000 cycles at 1 C 9
Na;V,(PO,); 5 wi% FEC Na Cross-linked MATEMP 5.13 x 10 5 (81.6% C.R.)
NaClOy in PC/ 3 10
Nag44sMnO, 2 wi% FEC Na PVDF-HFP 1.91 x 10 4 20 cycles at 0.1 C
NaPFg in EC/DMC/ (cross-linked PEGDE-DPPO) = 2000 cycles at 1 C 11
NasV,(PO,)s S o FEC Na P 2.18 x 10 4.8 0% OR)
NaClO, in EC/PC/ . 5 10000 cycles at 5 C 12
Na;V,(POy); S wi% FEC Na Cross-linked MATEPP® 6.29 x 10 4.9 (69.2% C.R))
LiFePO, LiPF, in EC/DEC Li HCFu-PH 6.4x103 | 47 100(07?,’/0125;)1 ¢ VTVE;IS(
(1] JN
NaClOy in PC/ 3 1000 cyclesat 1 C This
Na3V2(PO4)3 5 wt% FEC Na HCPy-PH 43 x 10 4.5 (94% CR) work




Lithium polyvinyl alcohol oxalate borate (LiPVAOB).

Poly (ethylene glycol) diacrylate-co-poly (vinylene carbonate) and PVDF-HFP.

Boron nitride (BN).

Cross-linked GPE based on poly (ethylene glycol) diglycidyl ether (PEGDE), diglycidyl ether of

bisphenol-A (DEBA), and diamino-poly (propylene oxide) (DPPO).

Di(2-methylacryloyltrioxyethyl) methyl phosphonate (MATEMP)

f.  Cross-linked poly(ethylene glycol) diglycidyl ether (PEGDE) and diamino-poly (propylene oxide)
(DPPO) in the network of glass fiber (GF) membrane

g. Di(2-methacryloyltrioxyethyl)phenylphosphonate (MATEPP)

h. C.R.: Capacity retention
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