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Figure S1. The XRD pattern of CNS shell obtained after removing Fe;Sg core in the Fe;Sg@CNS

composite.
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Figure S2. The elemental mapping images of (a) Fe;Sg@CNS, (b) Fe;Sg@CNS-600 and (c)
Fe;Sg@CNS-800.



Figure S3. The TEM image of CNS shell obtained after removing Fe;Sg core in the Fe;Sg@CNS
composite.
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Figure S4. The XRD patterns of intermediates obtained at 500 °C with different holding time



Figure S5. The SEM images of intermediates obtained at 500 °C with different holding time: (a, b)
0 min, (c, d) 30 min, (e, f) 60 min, and (g, h) 150 min.

Figure S6. The SEM images of (a, b) Fe;Sg@CNS-600 and (c, d) Fe;Sg@CNS-800.
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Figure S7. The diameter distribution of Fe;Sg nanosheets in (a) Fe;Sg@CNS, (b) Fe;Sg@CNS-600 and
(c) Fe;Sg@CNS-800.

Figure S8. The TEM images of CNS shell obtained after removing Fe;Sg core in the (a) Fe;Sg@CNS-

600 and (b) Fe;Ss@CNS-800.
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Figure S9. The CV curves of (a) Fe;Sg@CNS and (b) Fe;Sg@CNS-600 at the scan rate of 0.1 mVs?in

a voltage window between 0.01 and 3 V with ether-based electrolyte, and (c) Fe;Sg@CNS and (d)

Fe;Sg@CNS-600 at the scan rate of 0.1 mVsin a voltage window between 0.01 and 3 V with ester-
based electrolyte.

Figure S10. The SEM images (a, b) and TEM image (c) of Fe;Ss@CNS-800 in the ether-based
electrolyte after 4600 cycles at the current density of 10 A g.
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Figure S11. The cycling performance of Fe;Sg@CNS, Fe;Sg@CNS-600 and Fe;Sg@CNS-800 in the

ester-based electrolyte at 10 A g'%; and the cycling performance (the inset) of Fe;Sg@CNS-800 in
the ester-based electrolyte at 20 A g,

Figure S12. The SEM image (a) and TEM image (b) of Fe;Sg@CNS-800 in the ester-based electrolyte
after 4600 cycles at the current density of 10 A g,
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Figure S13. The linear plots (b) of peak current log (i) vs. scan rate log (v) of Fe;Sg@CNS-800 in the
ether-based electrolyte after 10 cycles at 0.1 A gL



Current /mA Q

log(Scan rate, mVs™)

0.1 mV/s
-2 —0.2mV/s
0.5 mV/s
-3 R3 1mVis
-2 mV/s
00 05 10 15 2.(_)|_ 25 3.0
b Voltage /V (vs. Na ' /Na)
- 0.3
é 0.0
qc, '0.3' _01
= —02
3 -0.6 —03
©-0.9- R1
) —R2
1.2]¢ —R3
09 -06 -03 00 0.3

C3s o1 02
2 03
E 1
=0
E“‘ R1
0.1 mV/s
E.2 R2 _o02mvis
©., —05mVis
1mVis
4 R3 —2mVis
0.0 05 1.0 15 20 25 3.0
d Voltage /V (vs. Na /Na)
0.5
é 0.0
3 —01
©-0.54 —02
::) —03
Q1.0 R1
5 1.0 p Ry
= —R3
'1.5 T T T T T
09 -06 -03 00 03

log(Scan rate, mVs™)

Figure S14. The CV curves at different scan rates for (a) Fe;Sg@CNS and (c) Fe;Sg@CNS-600 in the
ether-based electrolyte after 10 cycles at 0.1 A g'; and corresponding linear plots of peak current
log (i) vs. scan rate log (v) for (b) Fe;Ss@CNS and (d) Fe;Sg@CNS-600.
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Figure S15. The CV curves at different scan rates for (a) Fe;Ss@CNS, (c) Fe;Sg@CNS-600 and (e)
Fe;Ss@CNS-800 in the ester-based electrolyte after 10 cycles at 0.1 A g'%; and corresponding linear

plots of peak current log (i) vs. scan rate log (v) for (b) Fe;Ss@CNS, (d) Fe;Ss@CNS-600 and (f)
Fe;Sg@CNS-800.
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Figure S16. The histogram of diffusion coefficient for Fe;Sg@CNS, Fe;Sg@CNS-600 and Fe;Sg@CNS-

800 in the ester-based electrolyte.
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Figure S17. The cycling performances of CNS shell obtained after removing Fe;Sg core in the

Fe;Ss@CNS-800 in the (a) ether-based electrolyte and the (b) ester-based electrolyte at a current

-1

density of 100 mA g



Table S1. Electrochemical performance comparison for FeS, as anode materials of SIBs in the

ether-based electrolyte.

FeS,

anona Tcles 0.001-3.0 100mAg?
micg:::eres 0.01-3.0 200 mAg?!
FeS,@C 0.1-2.0 100 mA gt
FeS,/CNT 0.8-3.0 200 mA gt
FeS, particles 0.5-3.0 200 mA g
FeS,@FeSe, 0.5-2.9 1Ag?
FeS,/Co 0.8-2.9 1Ag?
n::fsﬁ):ts 0228 100mAg?

490 mA h gt

661 mA hg?

534 mAhg?

524 mA hg?

348.8 mA hg?

540.7 mA hg?

400 mA h g at 100 mA g*
64% 300 mA h g* at 500 mA g*
240 mAhglatlAg?

575mAhg'at100 mAg?
80% 302mAhgtatlAg?
164mAhgtat2Ag?

525 mA h g at 500 mA g*
502mAhgtatlAg?
403mAhgtat5Ag?

61.65%

74.6% -

500 mA h g at 200 mA g*
400 mAhglat2Ag?
323mAhglat5Ag?

486 mA h gt at 500 mA g*
456 mAhglatlAg?
426 mAhglat2Ag?

261mAhgtatlAg?
90% 192mAhg'at10Ag?
173mAhg'at20Ag?

510.1 mA hg!at100 mAg?
474 mAhg'at200 mAg!
447.8 mA hg'at500 mA g*
416.1mAhglatlAg?
386 mAhgtat2Ag?
346.2mAhgtlat5Ag?
243.1mAhgtat10Ag?
170.0 mAhg'at20Ag?

72.7%

96.8%

90.6%

300 mA hg?
at 100 mA g* after 30
cycles

500 mA hg?
at 200 mA g after 45
cycles

511 mAhg?
at 100 mA g* after 100
cycles

394mAhg?
at 200 mA g after 400
cycles

460 mA h gt
at 200 mA g after 800
cycles

350 mA hgt
at 1 A g? after 2700
cycles

220mA hg?
at 1 A g after 5000
cycles

310.2mAhgtat5Ag?
after 2000 cycles
and
243mAhgtat10Ag?
after 4600 cycles
and
170.0mAhg'at20Ag?
after 8000 cycles

Our
work




Table S2. Electrochemical performance comparison for FeS, as anode materials of SIBs in the ester-

based electrolyte.

e 0.01- 537 mA h gt at 500 mA g 545 mA hg?!
nanospheres 2 3 100mAg! 722mAhg? 70.2% 505mAhglatlAg? at 100 mA g after 8
P g 452mAhglat2.5Ag! 100 cycles
0.01- 577 mA hg'at400 mAg? 638.92mAhg?
FeS,@C 2 5 100 mAg! 656.7 mAhg? 86% 514 mA h g at 800 mA g at 100 mA g after 9
: 403mAhgtat2Ag? 100 cycles
FeS@grafitic 0.01- 660 mA hg'at50 mA g? 7429 mA hg?
carbon 2 4 50mAg! 750mAhg? - 500 mA h g at 500 mA g* at 50 mA g after 10
composite . 300mAhglat4Ag? 180 cycles
513mAhglatlAg? 547 mA hg!
Fec‘z/ f"a::;f:e o':%l' 500mAgl 530mAhg!  71.6% 424mAhglat3Ag? at500 mAg'after 11
P : 367mAhglat5Ag? 50 cycles
FeS@Fe3C@ 451mAhglatiAg?! 575.7 mA hg?
graphitic 2 3 100mAg! 1015mAhg? 60% 347mAhgtat2Ag? at 100 mA g* after 12
carbon . 292 mAhglat5Ag? 100 cycles
463 mAhgtat0.15C 430 mA hg?
Fes@zfg :;’b°" 0.53.0 015C 500 mAhg? 64% 390 mA hg'at0.75C at0.15Cafter 50 13
280mAhglat7.5C cycles
438 mA hg'at100 mAg? 283 mAhg?
Fesf{;ae::m 0_;‘0;' 1Ag!  317mAhg!  68.9% 332mAhglat500mAg?  at1Aglafterd00 14
: 247mAhgtat5Ag? cycles
0.01 661.9mAhgtat100mAgl  666.8 mAhg?
Fe,S,@C 30 100mAg! 7163mAhg! 943%  5917mAhg?at500mAg? at100 mAgafter 15
: 537.2mAhglat5Ag? 100 cycles
410 mA hg?
nan::SZStals oéo:- 1Ag!  820mAhg? . . at1Aglafter600 16
ik . cycles
156 mA hg?
-1
355.2mA h g' at 100 mA g atzz:ogc jit:'
357.9 mA h g at 200 mA g anz
351.2 mAhg!at500 mAg? 61.3mA h g
1 1 .
FeSe@C 1528 100mAg! 398.6mAhg!  65.8% 335mAhgiatlAg” at10Agtafter  OY"
nanosheets 306.5mAhgtlat2Ag 300 cvcles work
272mAhglat5Agl an‘;
105.9mAhglat10Ag? )
80.3mAhg!at20Ag? 80.3mAhg?
at 20 A g after
100 cycles

Table S3. b values at different redox potential peaks of Fe;Sg@CNS, Fe;Sg@CNS-600 and
Fe;Sg@CNS-800 in the ether-based electrolyte.

Ether peak o1 02 03 R1 R2 R3
Fe,S;@CNS  b-value  0.85 0.91 0.81 0.94 0.95 0.94
Fe,S;@CNS-600 b-value  0.88 0.93 0.89 0.99 0.76 0.98
Fe,S;@CNS-800 b-value  0.93 0.86 0.70 0.77 1.00 0.94




Table S4. b values at different redox potential peaks of Fe;Ss@CNS, Fe;Sg@CNS-600 and
Fe;Sg@CNS-800 in the ester-based electrolyte.

Ester peak o1 (0 R1 R2
Fe,Sz@CNS b-value 0.81 0.83 0.98 0.90
Fe,S;@CNS-600 b-value 0.83 0.91 0.95 0.86
Fe,S;@CNS-800 b-value 0.81 0.82 0.98 0.90

Table S5. The chemical diffusion coefficients of Fe;Sg@CNS, Fe;Sg@CNS-600 and Fe;Sg@CNS-800
in the ether-based and ester-based electrolytes.

| Dg(omst) | Ether | Ester

Fe,S;@CNS 8.34x1012 2.99x1012
Fe,S;@CNS-600 1.03x10°1 5 99x10-12
Fe,S;@CNS-800 1.75x101 1.26x101

Table S6. The fitting results of the EIS curves for the Fe;Sg@CNS, Fe;Ss@CNS-600 and Fe;Sg@CNS-
800 in the ether-based electrolyte.

Re (Q) Rf (Q) Ret (Q)
Fe,S;@CNS 10.9 1.4 4.9
Fe,S;@CNS-600 10.1 3.6 3.1
Fe,S;@CNS-800 8.9 1.5 2.6
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