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Table S1 Element content analysis results of the PAN materials

Mass ratio (wt%) Atom ratio
Samples

C N H C N H

PAN 65.72 25.51 5.30 3.0 1.0 2.9
air160-PAN 67.40 26.29 5.34 3.0 1.0 3.1
air180-PAN 66.64 25.97 5.56 3.0 1.0 3.0
air200-PAN 66.08 25.55 5.30 3.0 1.0 2.9
air220-PAN 62.62 23.73 3.91 3.0 1.0 2.2
air240-PAN 62.55 22.54 3.18 3.0 0.9 1.8



Figure S1 Molecular structures and the corresponding structural units that may exist in the pre-
cyclization reaction.



Figure S2 Low resolution SEM images of the oxidized polyacrylonitrile materials.



Figure S3 Low resolution SEM images of the sulfurized polyacrylonitrile materials.



Figure S4 High resolution SEM images of the sulfurized polyacrylonitrile materials.



Figure S5 XRD patterns of the sulfurized polyacrylonitrile materials.



Figure S6 N 1s XPS spectra of (a) SPAN, (b) air180-SPAN and (c) air220-SPAN.



Table S2 Relative content of different nitrogen groups
Sample N-O (%) Graphic N (%) C=C-N (%) C-C=N (%)
SPAN 4 5 40 51 

air160-SPAN 4 7 38 51 
air180-SPAN 4 6 34 56 
air200-SPAN 4 4 34 58 
air220-SPAN 4 5 39 52 
air240-SPAN 3 6 38 53 



Figure S7 S 2p XPS spectra of the sulfurized polyacrylonitrile materials.



Table S3 Element content analysis results of the PAN materials

Mass ratio (wt%)
Samples

C N H S

SPAN 38.04 13.41 0.58 43.81
air160-SPAN 38.51 14.31 0.40 43.45
air180-SPAN 38.55 13.85 0.38 43.51
air200-SPAN 39.22 14.12 0.35 43.64
air220-SPAN 41.94 15.34 0.65 36.10
air240-SPAN 52.94 18.86 1.57 18.77



Figure S8 CV curves of the sulfurized polyacrylonitrile cathodes at a sweep rate of 0.1 mV s-1.  



Figure S9 EIS Nyquist plots of the sulfurized polyacrylonitrile cathodes. 



Figure S10 CV curves of the sulfurized polyacrylonitrile cathodes at various scanning rates.



Figure S11 The linear fit profiles obtained from (e) reduction peaks and (f) oxidation peaks in 
cyclic voltammogram tests with various scanning rates.



Figure S12 GITT potential profiles of the sulfurized polyacrylonitrile cathodes. 



Figure S13 (a) Reaction resistance comparison of SPAN and air200-FSPAN during charge process. 
(b) Apparent diffusion coefficients calculated from the GITT potential profiles of SPAN and 

air200-SPAN for charge. 



Figure S14 The charge and discharge profiles of the sulfurized polyacrylonitrile cathodes at 0.2 C.



Figure S15 The charge and discharge profiles of the sulfurized polyacrylonitrile cathodes at 
different density.



Figure S16 (a) DSC and (b) TG curves of PAN in nitrogen atmosphere.

Text S1: The DSC and TG tests of PAN were conducted under a nitrogen atmosphere (Figure S16). 
A sharp exothermic peak was observed at 280 ℃, accompanied by significant weight loss. 
Therefore, 280 ℃ was designed as the pre-cyclization reaction temperature under a nitrogen 
atmosphere. The PAN powder was placed in a quartz tube for pre-cyclization at 280 ℃ for 2 hours 
with a heating rate of 2 ℃ min-1, and the obtained pre-cyclized PAN was noted as N2280-PAN. The 
vulcanization process was the same as air*-SPAN, and the final product was denoted as N2280-
SPAN.



Table S4 Element content analysis results of the PAN materials

Text S2: The atom ratio of N2280-PAN was normalized the same as Table S1. The atomic ratio of 
N (<1) and H (>3) indicates the reduction of backbone structure regularity, as well as the occurrence 
of dehydrogenation and cyclization.

Mass ratio (wt%) Atom ratio
Samples

C N H S C N H

N2280-PAN 65.72 25.51 5.30 / 3.0 0.9 3.2
N2280-SPAN 41.35 13.75 0.39 44.51 / / /



Figure S17 Rate performance of N2280-SPAN.



Figure S18 The charge and discharge profiles of the sulfurized polyacrylonitrile cathodes 3 C 
current density.



Table S5 Electrochemical performance of fibrous sulfurized polyacrylonitrile cathodes in lithium 
batteries

Cathode

Active 
material 
loading

(mg cm-2)

Sulfur 
content

(%)

Current 
density

(A gSPAN
-1)

Cycles

Specific 
capacity

(mAh g-1 based 
on SPAN)

Fading 
rate 
(%)

Ref.

SPAN/RGO 1.5 20.64 0.17 1000 123 / [1]

CoSe2-10@SPAN 1.67 47.1 0.47 500 317 0.058 [2]

SPAN-L / 46.19 0.25 250 464 / [3]

SPANM-HMTA 1.0 28.96 0.24 500 212 / [4]

SPAN/CNT 2.0 37.60 0.38 400 440 / [5]

FeMn@GN-SPAN 3.0 33.20 0.17 500 280 0.025 [6]

porous PAN/S / 48 1.6 500 381 0.10 [7]

Se0.03SPAN/CNT-3 5.2 51.97 0.87 800 323 0.021 [8]

SPANPPy-1% 1.5 43.3 0.74 500 368 / [9]

S@PAN/S7Se 5.0 68 1.36 500 440 0.047 [10]

SPPy320V 1.0 39.45 1.3 700 268 0.022 [11]

air200-SPAN 1.0 43.64 1.8 1400 427 0.01
This 
work

*The current density is calculated based on SPAN.
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