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Supporting Information Caption

Figure S1: The SEM images of MIL-88b(Fe) with different citric acid added (a, no citric acid; b, 0.08
g; ¢, 0.05 g), and the TEM images of MIL-88b(Fe) with 0.05 g citric acid (d).

Figure S2: The SEM images of TB-FeOSC with different structure based on MIL-88b(Fe)
precursor with different citric acid (a, no citric acid; b, 0.05 g citric acid; c, 0.08 g citric acid).
Figure S3: The SEM images and TEM images of TB-FeOSC-NS.

Figure S4: TG of TB-FeOSC-NS.

Figure S5: The SAED images of TB-FeOSC-NS.

Figure S6: The XRD refinement of TB-FeOSC with different temperature (a, TB-FeOSC-600; b,
TB-FeOSC-NS; ¢, TB-FeOSC-800; d, TB-FeOSC-900) and crystal structure of Fe;04 (¢) and FeS
®.

Figure S7: The SEM images of TB-FeOSC with different structure (a, TB-FeOSC-600; b, TB-
FeOSC-NS; ¢, TB-FeOSC-800; d, TB-FeOSC-900) and a scheme to synthesize TB-FeOSC at
different calcination temperature (e).

Figure S8: The determination of tap density of TB-FeOSC-NS (a, volume after testing; b, quality
after testing).

Figure S9: The first three CV curves of TB-FeOSC based on MIL-88b(Fe) precursor with different
citric acid (a, TB-FeOSC-P; b, TB-FeOSC-NS; ¢, TB-FeOSC-A).

Figure S10: The galvanostatic discharge/charge curves at current densities of 0.5, 1, 2, 5, 10, 20
and 0.5 A g'! of TB-FeOSC based on MIL-88b(Fe) precursor with different citric acid (a, TB-
FeOSC-P; b, TB-FeOSC-NS; ¢, TB-FeOSC-A).

Figure S11: The BET of TB-FeOSC with different citric acid (a) and with different temperature
(b).

Figure S12: The Pore size of TB-FeOSC with different citric acid (a) and with different temperature
(b).

Figure S13: The CV curves at different scan rates of 0.5, 1.0, 2.0, 3.0, 4.0 and 5.0 mV s'! of TB-
FeOSC based on MIL-88b(Fe) precursor with different citric acid (a, TB-FeOSC-P; b, TB-FeOSC-
NS; ¢, TB-FeOSC-A).

Figure S14: The calculation results for capacitive contribution of TB-FeOSC adjusted by citric

acid. (a, TB-FeOSC-P; b, TB-FeOSC-NS; c, TB-FeOSC-A).



Figure S15: The first three CV curves of TB-FeOSC calcined at different temperature. a, TB-
FeOSC-600; b, TB-FeOSC-NS; ¢, TB-FeOSC-800; d, TB-FeOSC-900.

Figure S16: The galvanostatic discharge/charge curves at current densities of 0.5, 1, 2, 5, 10, 20
and 0.5 A g'! of TB-FeOSC calcined at different temperature. a, TB-FeOSC-600; b, TB-FeOSC-
NS; ¢, TB-FeOSC-800; d, TB-FeOSC-900.

Figure S17: The CV curves at different scan rates of 0.5, 1.0, 2.0, 3.0, 4.0 and 5.0 mV s'! of TB-
FeOSC-NS calcined at different temperature. a, TB-FeOSC-600; b, TB-FeOSC-NS; ¢, TB-FeOSC-
800; d, TB-FeOSC-900.

Figure S18: The calculation results for capacitive contribution of TB-FeOSC-NS at different
temperature. (a, TB-FeOSC-600; b, TB-FeOSC-NS; ¢, TB-FeOSC-800; d, TB-FeOSC-900).
Figure S19: The structure of TB-FeOSC after a long circulation at a current density of 1 A g! (al,
TB-FeOSC-600; a2, TB-FeOSC-NS; a3, TB-FeOSC-800; a4, TB-FeOSC-900) and 5 A g'! (a5 and
a6); the S2p (b) and Fe2p (c) XPS high-resolution curves of TB-FeOSC; the XRD analysis of TB-
FeOSC during circulation (d); the separator of TB-FeOSC a current density of 1 A g! (el, TB-
FeOSC-600; €2, TB-FeOSC-NS; e3, TB-FeOSC-800; e4, TB-FeOSC-900) and 5 A g'! (e5).
Figure S20: The morphological and structural change of the electrode during the discharge/charge
cycles.

Figure S21: The adsorption experiment of TB-FeOSC-600, TB-FeOSC-NS, TB-FeOSC-800 and
TB-FeOSC-900.

Table S1: The crystal parameters and ratio of Fe;O04/FeS of samples treated at different temperature.



Figure S1. The SEM images of MIL-88b(Fe) with different citric acid added (a, no citric acid;

b, 0.08 g; ¢, 0.05 g), and the TEM images of MIL-88b(Fe) with 0.05 g citric acid (d).



Figure S2. The SEM images of TB-FeOSC with different structure based on MIL-88b(Fe)

precursor with different citric acid (a, no citric acid; b, 0.05 g citric acid; ¢, 0.08 g citric acid).
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Figure S3. The SEM images and TEM images of TB-FeOSC-NS.
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Figure S4. TG of TB-FeOSC-NS.
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Figure S5. The SAED images of TB-FeOSC-NS.
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Figure S6. The XRD refinement of TB-FeOSC with different temperature (a, TB-FeOSC-600;
b, TB-FeOSC-NS; ¢, TB-FeOSC-800; d, TB-FeOSC-900) and crystal structure of Fe;O4 (e) and

FeS (f).
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Figure S7. The SEM images of TB-FeOSC with different structure (a, TB-FeOSC-600; b, TB-
FeOSC-NS; ¢, TB-FeOSC-800; d, TB-FeOSC-900) and a scheme to synthesize TB-FeOSC at

different calcination temperature (e).



Figure S8. The determination of tap density of TB-FeOSC-NS (a, volume after testing; b,

quality after testing).
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Figure S9. The first three CV curves of TB-FeOSC based on MIL-88b(Fe) precursor with

different citric acid (a, TB-FeOSC-P; b, TB-FeOSC-NS; c, TB-FeOSC-A).
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Figure S10. The galvanostatic discharge/charge curves at current densities of 0.5, 1, 2, 5, 10,

20 and 0.5 A g'! of TB-FeOSC based on MIL-88b(Fe) precursor with different citric acid (a, TB-
FeOSC-P; b, TB-FeOSC-NS; ¢, TB-FeOSC-A).
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Figure S11. The BET of TB-FeOSC with different citric acid (a) and with different

temperature (b).
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Figure S12. The pores distribution of TB-FeOSC with different citric acid (a) and different

temperature (b).
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Figure S13. The CV curves at different scan rates of 0.5, 1.0, 2.0, 3.0, 4.0 and 5.0 mV s of
TB-FeOSC based on MIL-88b(Fe) precursor with different citric acid (a, TB-FeOSC-P; b, TB-

FeOSC-NS; ¢, TB-FeOSC-A).
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Figure S14. The calculation results for capacitive contribution of TB-FeOSC adjusted by citric

acid. (a, TB-FeOSC-P; b, TB-FeOSC-NS; ¢, TB-FeOSC-A).
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Figure S15. The first three CV curves of TB-FeOSC calcined at different temperature. a, TB-

FeOSC-600; b, TB-FeOSC-NS; ¢, TB-FeOSC-800; d, TB-FeOSC-900.
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Figure S16. The galvanostatic discharge/charge curves at current densities of 0.5, 1, 2, 5, 10,
20 and 0.5 A g'! of TB-FeOSC calcined at different temperature. a, TB-FeOSC-600; b, TB-FeOSC-

NS; ¢, TB-FeOSC-800; d, TB-FeOSC-900.
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Figure S17. The CV curves at different scan rates of 0.5, 1.0, 2.0, 3.0, 4.0 and 5.0 mV s of
TB-FeOSC-NS calcined at different temperature. a, TB-FeOSC-600; b, TB-FeOSC-NS; c, TB-

FeOSC-800; d, TB-FeOSC-900.
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Figure S18. The calculation results for capacitive contribution of TB-FeOSC-NS at different

temperature. (a, TB-FeOSC-600; b, TB-FeOSC-NS; ¢, TB-FeOSC-800; d, TB-FeOSC-900).
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Figure S19. The structure of TB-FeOSC after a long circulation at a current density of 1 A g-!
(al, TB-FeOSC-600; a2, TB-FeOSC-NS; a3, TB-FeOSC-800; a4, TB-FeOSC-900); the S2p (b) and
Fe2p (c) XPS high-resolution curves of TB-FeOSC; the separator of TB-FeOSC at a current density
of 1 A g (d1, TB-FeOSC-600; d2, TB-FeOSC-NS; d3, TB-FeOSC-800; d4, TB-FeOSC-900) and

5A g (dS).
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Figure S20. The morphological and structural change of the electrode during the

discharge/charge cycles.
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Figure S21. The adsorption experiment of TB-FeOSC-600, TB-FeOSC-NS, TB-FeOSC-800
and TB-FeOSC-900.

The TB-FeOSC-600, TB-FeOSC-NS, TB-FeOSC-800 and TB-FeOSC-900 with 20 mg were
put into a bottle containing 28 pl Li,S¢ solution of 1,3-dioxolane (DOL)/1,2-dimethoxyethane
(DME) (1:1 by volume). 5 min later, all the samples were black. After 24 h later, the samples of 600
°C, 700 °C were colorless, accompanying with light yellow of 800 °C sample, only the sample of
900 °C was yellow. In conclusion, the adsorption of samples treated at 600 °C and 700 °C on Li,Se
is stronger than 800 °C and 900 °C, which further proves the stronger interaction of TB-FeOSC-NS

with lithium polysulfide.



Table S1 The crystal parameters and ratio of Fe;04/FeS of samples treated at different

Temperature 600 °C 700 °C 800 °C 900 °C

FG304 FeS FG304 FeS F6304 FeS FC304 FeS

a 8.4072 5.77623 8.4117 5.9814 8.3465 5.9802 / 5.9654

b 8.4072 5.7623 8.4117 5.9814 8.3465 5.9802 / 5.9654

c 8.4072 11.721 8.4117 11.528 8.3465 11.491 / 11.468
Ratio of Fe;O4/FeS  1.0185/0.4334 1.5183/6.2594 1.9334/36.598 0/1

temperature
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