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Fig. S1. SEM images of PAN fiber, PAN-TI11 fiber and PAN-TI12 fiber, respectively.

Table S1. Mass fraction of elements in 0F, 1F and 2F composites by elemental analysis.

Materials C (%) N (%) H (%) S (%) Se (%) S&Se (%)

0F 38.9 14.4 1.4 40.1 5.2 45.3

1F 34.2 1.1 10.5 47.9 6.3 54.2

2F 31.2 1.1 9.9 51.1 6.7 57.8

Fig. S2. FT-IR spectrum of TI and PAN.
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Fig. S3. (a) FT-IR spectrum of PAN fiber, PAN-TI11 fiber and PAN-TI12; (b) The partial 

enlarged FT-IR spectrum.

Fig. S4. Local enlarged Raman spectrums of Se0.05S0.95PAN fiber, Se0.05S0.95PAN-TI11 and 

12 fibers.
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Fig. S5. (a) C 1s and (b) S 2p + Se 3p XPS spectra of Se0.05S0.95PAN-TI12 fiber.

Fig. S6. The electrochemical impedance spectroscopy (EIS) of 0F, 1F and 2F.
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Fig. S7. CV curves of (a) 0F and (b) 2F from 0.1 to 0.5 mV s−1.

Fig. S8. The discharge-charge curves of 2F at various cycles.
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Fig. S9. The discharge-charge curves of (a) 0F and (b) 2F at various rates.

Fig. S10. Long cycling performance of 1F at 3C.
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Fig. S11. The discharge-charge curves of 1F at different cycles.
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Table S2. Cycle performance and high-rate capability of the 1F electrode compare with 

previously reported SPAN-based electrodes.

Cathode 

Materials

Reversible 

composite capacity 

(mAh g−1)

Capacity

retention (%)

Rate capability

(mAh g−1)

S&Se

content 

(%)

Ref.

361.0(1C) 94.5(150cycle)
SVF

254.8(2C) 89.0(300cycle)
113.4(4C) 37.8% 1

I-S@pPAN 538(2C) 85.0%(1000cycle) 226.5(8C) 42.5% 2

CoS2@-SPAN-

CNT
380.2(1C) 98.8%(400cycle) 96.3(5C) 43.2% 3

SPAN 481.2(0.5C) 83.3%(350cycle) \ 40.1% 4

SPAN 450(0.5C) 99.3%(800cycle) 366.7(3C) 37.4% 5

581.8(0.13C) 91.6%(500cycle)
Se0.06SPAN

572(0.26C) 72.8%(800cycle)
427.5(6.5C) 47.3% 6

FD/C-

Se0.05S0.95PAN
602(1C) 96.3%(400cycle) 490.0(2.5C) 48.5% 7

pPAN/SeS2 548.7(3.6C) 72.7%(2000cycle) 447.7(4.4C) 63.0% 8

SPAN-CNT-12 483.8(0.5C) 100%(800cycle) 362.9(1C) 41.0% 9

564.2(0.5C) 93.2%(250cycle)
SPAN-CNT20

554.1(1C) 79.8%(500cycle)
403.0(5C) 40.3% 10

H-SPAN 514.7(0.1C) 100%(300cycle) 205.6(1C) 41.2% 11

S@PAN/S7Se 575.3(1.2C) 76.6%(500cycle) 453.6(3.6C) 68% 12

627.1(1C) 97.4%(450cycle)

1F
526.7(2C) 89.4%(1000cycle)

405.1(8C) 54.2%

This 

work
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Fig. S12. The discharge-charge curves of 1F at different rates under practical conditions.

Fig. S13. The discharge-charge curves of 1F at different cycles under practical conditions.
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Table S3. Comparison of the electrochemical performance of 1F with previously reported 

cathodes under harsh conditions.

Cathode 

Materials

S&Se loading 

(mg cm−2)

E/S

(µL mg−1)

Areal 

capacity

(mAh cm−2)

Capacity 

Retention (%)
Ref.

S@PAN/S7Se 5.0 10 5 40 cycle (88%) 12

pPAN/SeS2 5.0 50 4.5 50 cycle (90%) 8

Se0.05S0.95PAN 4.9 10 4.5 150 cycle (82%) 13

S/CTB/CNT-

P10
6 4 4.6 100 cycle (75%) 14

G-g-sPS@S 6 15 6 50 cycle (69%) 15

AL-Lys-D 

cathode
5.75 20 4.2 150 cycle (69%) 16

6.5 5 7 70 cycle (93%)
1F

5.5 5 6 200 cycle (84%)
This work
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Fig. S14. The CV curves of (a) Na-0F battery and (b) Na-1F battery at 0.1 mV s−1.
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