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Supporting Tables and Figures
 Table S1 Rietveld refinement parameters of XRD patterns for In-cPAN-260@NCM811 before and after cycling
	Sample
	a (Å)
	c (Å)
	Volume (Å)
	I(003)/I(104)

	Before cycling
	2.8709
	14.1958
	101.33
	2.29

	After cycling
	2.8737
	14.2385
	101.83
	2.25
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Fig. S1 XRD pattern of PAN and In-situ PAN.
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[bookmark: _Hlk182089099]Fig. S2 Arrhenius plot of ionic conductivity versus temperature for PAN electrolytes.
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Fig. S3 Optical photographs of cPAN formed at different sintering temperatures.
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[bookmark: OLE_LINK1]Fig. S4 Raman spectra of cPAN-240 and cPAN-280.
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Fig. S5 XPS spectra of cPAN-240 and cPAN-280.
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Fig. S6 XRD pattern of NCM811 and In-cPAN@NCM811. 
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Fig. S7 TEM images of (a) pristine NCM811 and (b) PAN@NCM811[1], (c)-(d) AFM images of pristine NCM811. (e)-(f) In-cPAN-260@NCM811.
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Fig. S8 FTIR pattern of NCM811 and In-cPAN-260@NCM.
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Fig. S9 Raman spectra of cPAN-260, NCM811 and In-cPAN-260@NCM811.
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Fig. S10 a Arrhenius plot of ionic conductivity versus temperature for PVDF-HFP-based electrolyte. b LSV curves of PVDF-HFP-based electrolyte.
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Fig. S11 Long cycling of PVDF-HFP-based electrolyte in symmetric cells at 0.05 mA·cm−2 and 0.05 mAh·cm−2.
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[bookmark: _Hlk180399499]Fig. S12 a Charge and discharge curves of In-cPAN-260 @NCM811. b Charge and discharge curves of NCM811. c Charge and discharge curves of NCM811 at different current density. d The dQ/dV curves of NCM811.
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Fig. S13 In situ impedance spectra of a NCM811 and b In-cPAN-260@NCM811.
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Fig. S14 TEM images of NCM811 cathode in NCM811/SCPE/Li batteries after 50 cycles.
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Fig. S15 XRD Rietveld refinement patterns of In-cPAN-260@NCM811 before and after cycling.

[bookmark: _GoBack]













[image: ]
Fig. S16 XPS spectra of NCM811 cathode before and after cycling: (a) C1s; (b) F1s; (c) Ni2p.
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Fig. S17 Visualization of cracks inside the NCM811 secondary of a NCM811 and b In-cPAN-260@NCM811 at different cycles.Visualization of damage inside the c NCM811 and d In-cPAN-260@NCM811 at different cycles.
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Fig. S18 Distribution of von Mises stress along the X-axis at Y=5 μm after different cycles, the slide width is 1.0 μm
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