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Figure S1. The raman spectra of the N-doped Sb,S; carbon fibers composite.
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Figure S2. The XPS spectra of the N-doped Sb,S; carbon fibers composite. (a), The

XPS spectra of Sb 4d. (b), The XPS spectra of S 2p.
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Figure S3. The quantitative analysis of N, S, and Sb elements in NSSCs composite.
(a), The EDX spectrum of NSSCs composite. (b), The XPS spectrum of NSSCs

composite.
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Figure S4. The size of precursor fiber and Sb,S; nanoparticles in NSSCs composite.
(a), The low magnification SEM image of precursor sample (scale bar, 10 um). (b), The
high magnification SEM image of precursor sample (scale bar, 2 um). (c), The high
magnification of NSSCs composite (scale bar, 100 nm). (d), The size distribution of

precursor fibers.
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Figure S5. The TEM images of NCCSs structure. (a), TEM image of NSSCs
nanofiber (scale bar, 200 nm). (b), The high magnification image of NSSCs composite
(scale bar, 50 nm). (c), The size distribution of Sb,S; nanoparticles in NSSCs composite.

(d), The lattice plane spacing of Sb,S; nanoparticles in NCCSs composite.
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Figure S6. Cycling performance of carbon nanofibers at a cycling rate of 0.2 A g!.
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Figure S7. The structure of Sb,S; nanoparticles by high energy ball mill method.
(a), SEM images of the as-prepared Sb,S; nanoparticles (scale bar, 1 pum). (b), The

cycled SEM image of the SSPs electrode (scale bar, 2 um).
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Figure S8. The CV curves of Al,O5 coated LiNiy gCoq 15Alg 050, electrode.
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Figure S9. The cycled structure of N-doped Sb,S; carbon fibers electrode after
1000 cycles. (a), The SEM image of NSSCs electrode after cycles (scale bar, 10 um).

(b), The TEM images of NSSCs electrode after cycles (scale bar, 200 nm).
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Table S1. Capacitance of Sb,S; storage materials for LIBs prepared by previous works
vs our work.

Current density Capacity
Sample Cycles (mA h ') Ref.
Sb,S5/C composite 100 mA g 30 960 |
nanorods
Sb,S3/Sb 100 mA g! 200 387 2
Bundle-like Sb,S; 100 mA g! 100 548 3
Column-like Sb,S; 367
Nanorod Sb,S; 50 mA g! 25 377 4
Sheaf-like Sb,S3 425
Sb,S;@Graphene 50 mA g'! 250 720 3
Sb,S; nanoparticles 100 mA g 160 7453 6
carbon sphere
Sb,S3/C composite 100 mA g! 200 435 7
SbaSs/Carbon- 200 mA g! 200 566 8
silicon nanofibers
Rod-like
100 mA g! 100 591 ?
Sb,S;/carbon ma g
36,53 added bio- 100 mA g 200 1100 10
carbon
0.2C 250 585.4
Amorphous Sb,S; -1 8
1090 mA g 100 467.1
(full cell)
-1
Sb,S;-graphite 200 mA g 250 638.2 N
nanocomposite 1000 mA g'! 500 496.1
200 mA g! 150 606.3
Eco-friendly N- This
doped Sh,S; 1000 mA g! 1000 490.3
work
carbon fibers
0.5 C (full cell) 200 600
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Supporting note 1.
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Scheme S1. The equivalent circuit for the NSCCs, SCCs and SSPs electrodes.

The “R,” represents the solution resistance of the bulk electrolyte, “CPE” represents
Constant Phase Element, “R;” represents Li-ion migration resistance, “R.,” represents
charge transfer resistance, “W,-R” represents Warburg Open Circuit Terminus
impedance, “W,-T” represents Open Circuit Terminus T parameter values, “W,-P”

represents Open Circuit Terminus P parameter values.'3: 14
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Supporting note 2.
Electric conductivity & Lithium-ion diffusion coefficient at open circuit state,
D =R?T?2A*F*C?%c2 (1)  Zpe =K+ ocw V2 (2)

The “D” represents the diffusion coefficient (cm? s!), R represents the gas constant
(8.31 I mol! K1), “T” represents the absolute temperature (298 K), “4 " represents the
surface area of the cathode (0.5 cm?), “n " represents the number of electrons transferred
in the half-reaction for the redox couple, “F” represents the Faraday constant (96485 C
mol-'), “C” represents the molar concentration of Li-ions in STNH electrode, K

represents a constant, “o ” represents frequency, and “o”’ represents the Warburg factor

which corresponds to the slope of the curve shown in Fig. 5d in the main text.!3-17
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