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Figure S1. TGA curve of KB/S composites



Figure S2. SEM images of raw folic acid without heat treatment



Figure S3. SEM images of N-CS



Figure S4. SEM images of Fes3C@N-CS
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Figure S5. XPS spectrum of Fe;C@N-CS
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Figure S6. Long cycle performance of Li-S battery with FesC@N-CS modified separator at 1 C
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Figure S7. Galvanostatic charge/discharge profiles of Li-S battery with Fe;C@N-CS modified
separator at 1 C (a) and Li-S batteries with FesC@N-CS modified separator under high S loading
of 4 mg cm™at 0.2 C (b)
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Figure S8. The EIS spectra of the cells with different separators after 50 cycles at 1 C
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Figure S9. CV curves of Li-S battery with FesC@N-CS, N-CS, and PP separators at 0.2 mV s (a), 0.4 mV s™!

(b), and 0.6 mV s (¢)




;g1
0.1mVv s’ 0.1mVs?! 01mVS
a b 81 02mvs? C s 02mvs!
—r‘» —“M
) -
= -
e e
£ £
9] o]
8 K -84
Fe,C@N-CS Nes il
16 18 20 22 24 26 28 16 18 20 22 24 26 28 16 18 20 22 24 26 28
Potential (V) Potential (V) Potential (V)
10 6
d ’
: f
s - &
o ~ Slope=7.8 Slope =4.05 o~
; ; o . .
; . Slope=11.6 ;’ 4 b 4 510;*7.03:
El s Slope=4.91 E] g Slope=4.87
E 5 £ 9
S 4 o Slop e=5.59 2 -
2 Slop e=5.79 %] %21 g .
< 3 =
& By =~ " Slop e=3.92
2 .
1
o [Fec@N-cs P i . R
03 04 05 06 07 08 0.0 02 0.4 0.6 038 10 0.0 02 04 0.6 08 1.0
Square root of scan rate (m\': S:) Square root of scan rate @mvis? Square root of scan rate (m\':S':)

Figure S10. CV curves of cells with FesC@N-CS (a), N-CS (b), PP (c) separators at 0.1-0.6 mV s, and Slope

images of fitting linear curves of the peak currents versus square roots of scan rate (d, e, f).



Table 1. The table of the performance comparison between this work and relevant

research.
Material Sulfur loading
[mg em™]
Fe;C@N-CS 1.278
Fe;C-N-rGO 0.7-1
FesS4/rGO 1
Fe20s/Fe- 1.2
SA@NC
FesC/CNF 2.3~2.8
Fe;C/Fe@NC/ 1.5
G
Fe;C-CNF ~2.0
Fe;C- .. (71.8 wt%)
FeN@NCF
KB&Fe30s- 0.7

GF

Capacity at
the low rate

1260 (0.2 C)

1075 (0.1 C)
1293 (0.2 C)
1192 (0.2 C)
1177 (200
mA/g)
1200 (0.2 C)
1087 (0.2 C)

1028 (0.5 C)

1004.9 (0.5 C)

Capacity at
the high rate

890 (1 C)

580.5(4C)

684 (1C)

850 (1 C)

1040 (1 C)

869.3 (1 C)

Cycles (rate)/
Decay rate
[%]

500 (1 C)/0.06

100 (1
C)/0.068

300 (1
€)/0.052

800 (1 C)/
0.025

100 (x200
mA/g)/0.24

500 (1
€)/0.062

250 (1
€)/0.091

400 (0.5 C)/0.1

80 (1 C)/0.075
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