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Tab. S1 The elemental contents in the composites based on the elemental analysis.
Sample S (%) C (%) N (%) H (%)
FSPAN 44.51 39.89 14.18 1.61
MCS-FSPAN 4527 39.97 14.37 0.45
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Fig. S1 3C NMR spectra of FSPAN and MCS-FSPAN



Fig. S2 Scanning electron microscopy images of FSPAN.
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Fig. S3 (a) Nitrogen adsorption-desorption isotherm, (b) the corresponding DFT pore size
distribution curve of FSPAN. (¢) Nitrogen adsorption—desorption isotherm, (d) the corresponding

DFT pore size distribution curve of MCS-FSPAN.



Tab. S2 Comparison of the surface area, pore volume for composites.

Material Specific Surface Area (m? g'')  Pore Volume (cm? g'!)

FSPAN 61.4 0.007
MCS-FSPAN 76.7 0.01
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Fig. S4 (a) High-magnification TEM image of MCS, (b) HRTEM image and (c) the corresponding
SAED pattern of MCS.
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Fig. S5 N 1s XPS spectra of (a) SPAN and (b) MCS-SPAN.
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Tab. S3 Electronic conductivity results of composites.

Sample Conductivity (S m™)

FSPAN 2.90 x 1071
MCS-FSPAN 5.12 x 10710
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Fig. S6 CV curves of (a) FSPAN, (b) MCS-FSPAN at various scanning rates.
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Fig. S7 Apparent diffusion coefficients calculated from the GITT potential profiles of FSPAN and
MCS-FSPAN for charge during the first cycle.
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Fig. S8 (a) FSPAN and (b) MCS-FSPAN model for Li ion diffusion batteries employing DFT
calculation, in which the diffusion path of lithium ion is marked as serial numbers. (c) Energy

profiles for Li ion diffusion in FSPAN and MCS-FSPAN.



Fig. S9 EDS elemental mapping of (a) FSPAN and (b) MCS-FSPAN cathodes after cycled at 5 C
current density.
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Fig. S10 In-situ UV-vis spectra of FSPAN and MCS-FSPAN electrodes cycled in conventional
ether electrolyte.
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Fig. S11 Cycle performance of battery with MCS cathode at 0.2 C.
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Fig. S12 Charge and discharge profiles of (a) SPAN, (b) FSPAN, (c) MCS-FSPAN at various

current density.
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Fig. S13 (a) Long cycle performance of batteries with various cathodes at 3 C, and the
corresponding Charge and discharge profiles of (b) SPAN, (c) FSPAN and (d) MCS-FSPAN.
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Fig. S14 Charge and discharge profiles of (a) SPAN, (b) FSPAN at 5 C.
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Fig. S15 Charge and discharge profiles of MCS-FSPAN at 10 C.



Tab. S4 Electrochemical performance of fibrous sulfurized polyacrylonitrile cathodes in lithium

batteries
rr[?a(f[teir\;zl Sulfur Current  Electrolyte/ csslf:éi; Fading
Cathode loading coroltent densgy sulfur Cycles (mAh g based roate Ref.
(mg cm?) (%) (Ag?) (uL/mg) on SPAN) (%)
SPAN/CNT-12 2.0 41.02 0.8 30 800 484 / !
H-SPAN 22 41.19 0.1675 44 300 509 / 2
SVF 6.4 37.78 3.35 26 300 227 / 3
SPAN-CNT20 0.9-1.1 40.30 1.675 149 500 442 / 4
SPAN/CNT 2.0 37.60 1 53 400 440 / 5
FeMn@GN-SPAN 3.0 33.20 0.5 15 500 280 0.025 6
C/S/PAN / 53 0.2 / 400 390 / 7
SPANPPy-1% 1.5 433 1.675 20 500 368 / 8
porous PAN/S / 48 3.34 / 500 381 0.10 ?
Seo.03SPAN/CNT-3 52 51.97 1.675 40 800 323 0.021 10
Co10-SPAN-CNT 2.5 41.90 1.675 57 1500 427 0.012 1
I-SPAN / 36.86 1 / 400 442 / 12
S@PAN/S7Se 5.0 68 2 10-20 500 440 0.047 13
CoS>-SPAN-CNT 24 43.20 1.675 24 400 380 / 14
3.0 145 1500 437 / This
MCS-FSPAN 1.0 41.33
6.0 145 2000 338 0.01 work
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