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Figure S1. XRD patterns of the as-synthesized and simulated MIL-53 (Fe).



Figure S2. TEM images of LK450 (a, b), LK700 (c, d) and Li700 (e, f).
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Figure S3. XPS survey spectra of LK450, LK700 and Li700.
(b)
Cls Ols
C-OH
532.26eV
C-C/C=C -
284.48eV = (CO)*OH
2 531.55eV C-O-C
)
= 533.08eV
C-0/C-N B
285.47eV =
Cc=0
288.43eV
T T T T T T T T M T T T T
280 282 284 286 288 290 292 528 530 532 534 536
Binding energy (eV) Binding energy (eV)
(d)
. Nls Fe 2p
Graphitic N Fe’r
Pyrrolic N 400.07eV N Fe3* 725.30eV
398.90eV Fe 712.51eV et
~ [10.95ev
Fe-N ;
Pyridinic N 401.20eV >
398.08eV a
=
jod
z
Satelite
717.98eV
396 398 400 402 404 710 715 720 725 730
Binding energy (eV) Binding energy (eV)

Figure S4. XPS spectrum of LK700. (a) C 1s, (b) O 1s, (c) N 1s and (d) Fe 2p XPS spectra of LK700.
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Figure S5. XPS spectrum of Li700. (a) C 1s, (b) O 1s, (c) N 1s and (d) Fe 2p XPS spectra of Li700.
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Figure S6. (a) CV curves and (b) EIS profiles of the symmetric Li,S; cells with Fe;0,@NC and NC electrodes.
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Figure S7. Galvanostatic charge/discharge profiles of LK700 and Li700 cathodes at various cycles (0.2 C) (a, b) and various C-rates (c, d).

Table S1. Contents of C, N, O, H, and Fe in LK450, LK700 and Li700

Sample C (wt%) N (Wt%) O(wt%) H (Wt%) Fe (wt%)
LK450 37.03 6.58 19.10 1.91 35.38
LK700 38.03 3.59 16.22 1.10 41.06
Li700 32.82 1.73 22.59 0.99 41.87

Table S2. Porosities of LK450, LK700 and Li700
SgeT Pore volume
Sample (m2-g1) (cmé-g)
LK450 182.58 0.32
LK700 210.32 0.15
Li700 222.09 0.12




Table S3 Values of R;, Ry and W, for various Li-S cells.

Cathode used in the Li-S cell Rs (Q) R (Q) We (Q)
S/LK450 45 61.7 13.7
S/LK700 3.6 83.6 44.8
S/Li700 3.7 59.1 76.8

Table S4 Values of K1, Kz, and Ka, and the corresponding Dy; of S/LK450, S/LK700 and S/Li700.

Cathode used in the Li-S cell Ker (Cm':;gs_1) Kes (cmEZ%iSJ) K. (cml:;%‘s-1)
S/LK450 3.36 1.53 x 10 5.53 4.14 x 105 8.63 10.1 x 105
S/LK700 3.27 1.45 x 105 311 1.31 x 105 7.01 8.46 x 10
S/Li700 2.38 0.77 x 10 3.45 1.61 x 10 7.15 6.92 x 105




Table S5. Performance comparison of S/Fe;O4@carbon cathode with other reported sulfur cathodes.

Cycling performance

Sulfur Sulfur Rate Refere
Materials content loading performance Initial Capacity
Current . . nces
(Wt%) (mg-cm-?) (C, mAh g') Rate (C) Cycles capacity retention
(mAh g*) (mAh g
FeO,@carbon- / 3.85 3C,755 01C 100 1200 1007 1]
graphene
Fe;0,@C 70 1.5 5C, 505 1C 300 760 755 2]
Fe;0,@NC 60 1.5 2C, 654 0.1 140 1006 662 [3]
Fe;0,@C 67.4 2.3 3C,674 02C 100 1241 967 [4]
Fe;0,@C 71 1.5 5C, 550 05C 200 791 611 [5]
York-shell C@Fe;04 80 2.2 2C, 773 0.1 200 1366 1165 [6]
Fe;0,@NC 54 4.7 4C, 531 0.2 1000 ~1114 780 71
Fe;O,@graphene 60 0.478 2C, 589 1C 500 802 659 [8]
Fe;O4 nanospheres 70 1.5 2 C, 450 0.2C 100 867 680 [9]
Fe;0,@C 70 1 1C, 640 1C, 300 819 642 [10]
Fe;0,@C-G 75 2 3C,748 02C 100 1425 1102 [11]
Fe;04-PNCT 70 1.5 5C, 685 1C 1000 930 612 [12]
0.2 200 1194 743
1.2 5C, 528
1 500 845 702 Our
LK450 70 work
24 1 0.2 200 825 669
4.0 I} 0.2 100 811 673

Notes: NC: N-doped carbon; G: graphene
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