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Figure S1. The top-view SEM images and diameter distributions of (a) PAN:CA=1:3,

(b) pure CA.
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Figure S2. The stress-strain curves of PAN/CA nanofiber composite separator (a), PAN

nanofiber separator (a) and PE separator (b).



Figure S3. Stability test of CA and alkaline hydrolyzed CA in the liquid electrolyte: (a)

pristine; (b) an hour; (c) 12 hours; (d) 24 hours.
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Figure S4. Contact angles with distilled water (a-d) and liquid electrolyte (e-h): (a) (e)
PE, (b) (f) PAN, (c) (g) PAN/CA before hydrolysis treatment, (d) (h) PAN/CA after

hydrolysis treatment.
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Figure S5. TGA curves of PE separator, PAN nanofiber separator and PAN/CA

composite nanofiber separator.
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Figure S6. The voltage profiles of heat treatment test in a LiCoO2/Li cell with (a)
PAN/CA composite nanofiber separator and (b) PE separator. The heat treatment

process was that the cells were placed in a preheated 55 °C vacuum drying box for 0.5

h.
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Figure S7. Nyquist plots of PAN/CA, PAN and PE separators assembled in SS

symmetrical cells.
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Figure S8. Steady-state current curves of (a) PE, (b) PAN, and (c) PAN/CA separator,

and the Nyquist plots of the cells containing the corresponding separators before and

after polarization.
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Figure S9. (a) Cycle performance of LiFePOu4/Li cells based on PAN/CA and PE
separators at a current density of 1C; (b) FTIR spectra of PAN/CA separators before

and after cycle test.
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Figure S10. The top-view SEM images of pristine LiFePO4 electrodes (a-d); and the
top-view SEM images of the LiFePO4 electrodes obtained in LiFePO4/Li half cells
assembled with PAN/CA composite nanofiber separators (e-h) and PE separators (i-1)

after cycle performance test.
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Figure S11. The top-view SEM images of (a-c) pristine PAN/CA composite nanofiber
separators, (g-i) pristine PE separators. And the SEM images of (d-f) PAN/CA
composited nanofiber separators and (j-1) PE separators disassembled from Li/Li

symmetric cells after long-term cycles of Li plating/stripping process.
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Figure S12. The top-view SEM images of fresh Li metal anodes (a-c), and the Li metal
anodes obtained in LiFePO4/Li half cells assembled with PAN/CA nanofiber separators

(d-f) and PE separators (g-i) after cycle performance test.
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Figure S13. CV curves of LiCoO,/Li battery based on (a) PAN/CA composite nanofiber

separator, (b) PAN nanofiber separator and (c) PE separator.
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Figure S14. Discharge capacity -Voltage curves with different separators under

different cycles: (a) Istcycle; (b) 50m cycle; (¢) 150 cycle.
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Figure S15. Discharge capacity-voltage curves of LiCoO/Li cells assembled with PAN

nanofiber separator.
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Figure S16. Rate performance of LiFePO4/Li cells assembled with PAN/CA composite

nanofiber separator, PAN nanofiber separator and PE separator.
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Figure S17. Charge-discharge voltage-time profiles of Li-symmetrical cells assembled
with PAN/CA nanofiber separator and PE separator at current density of 2 mA cm™

with an areal capacity of 2 mAh cm?.
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Table S1. Performance comparison between the separators in this work and those

reported in the Literature.

separator condition o (ms cm™) capacity ref.
PVDF-HFP/LAGP  LiNipsC00.1Mno10> from 0.70 to  144.7 mAh g''(84.5%) 1
nanofiber separator ~ with 6.0 mg cm 3.18 after 500 cycles; 0.2C
CCN separator LiFePO4 from 0.31to  99.4 mAh g!(64.1%) 2
0.45 after 300 cycles; 1C
PI/SiO; nanofiber ~ LiNip3C00.1Mno.10>  from 0.52to  149.6 mAh g (88%) 3
separator 1.55 after 100 cycles; 1C
PAN nanofiber LiMn,Os with 16.6  from 0.59 to  89.5 mAh g (99.4%) 4
separator mg cm? 1.06 after 100 cycles; 0.5C
SiO2/PAN cross-  LiNigsC002Mng20>  from 0.46 to 162.1 mAh g'! 5
linked separator with 2.0 mAh ¢cm? 2.10 (94.0%) after 200
cycles; 0.5C
PI-COOH LiCoO; with 11.9  from 2.11 to 103.7 mAh g! 6
separator mg cm 2.50 (98.8%) after 100
cycles; 0.5C
Co-SIM-1/PAN LiNig8C00.1Mno.102  from 0.90 to 135.2 mAh g-1 7
separator 1.62 (81.3%) after 250
cycles; 5C
PAN/CA LiCoO; with 11.5  from 0.306 131.3 mAh g! This
nanofiber mg cm to 1.15 (97.5%) after 300 work
separator cycles; 1C
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Table S2. Physical properties of PAN/CA nanofiber separator, PAN nanofiber

separator and PE separator.

Separator PAN/CA PAN PE
Porosity (%) 61.47 82.54 33.51
Thickness (um) 24 48 16
Tensile strength 11.36 3.26 86.35
(Mpa)
Electrolyte uptake 604.3 707.7 121.4
(%)
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