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

Figure S4. XPS spectrum of LK700. (a) C 1s, (b) O 1s, (c) N 1s and (d) Fe 2p XPS spectra of LK700.



5

Figure S5. XPS spectrum of Li700. (a) C 1s, (b) O 1s, (c) N 1s and (d) Fe 2p XPS spectra of Li700.

Figure S6. (a) CV curves and (b) EIS profiles of the symmetric Li2S6 cells with Fe3O4@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

Sample SBET

(m2·g-1)
Pore volume

(cm3·g-1)

LK450 182.58 0.32

LK700 210.32 0.15

Li700 222.09 0.12
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Table S3 Values of Rs, Rct and WC for various Li-S cells.

Cathode used in the Li-S cell Rs (Ω) Rct (Ω) Wc (Ω)

S/LK450 4.5 61.7 13.7

S/LK700 3.6 83.6 44.8

S/Li700 3.7 59.1 76.8

Table S4 Values of KC1, KC2, and KA, and the corresponding DLi of S/LK450, S/LK700 and S/Li700.

Cathode used in the Li-S cell KC1
DLi

(cm2·s-1) KC2
DLi

(cm2·s-1) KA
DLi

(cm2·s-1)

S/LK450 3.36 1.53 × 10-5 5.53 4.14 × 10-5 8.63 10.1 × 10-5

S/LK700 3.27 1.45 × 10-5 3.11 1.31 × 10-5 7.91 8.46 × 10-5

S/Li700 2.38 0.77 × 10-5 3.45 1.61 × 10-5 7.15 6.92 × 10-5
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Table S5. Performance comparison of S/Fe3O4@carbon cathode with other reported sulfur cathodes.

Cycling performance

Materials
Sulfur 

content 
(wt%)

Sulfur 
loading 

(mg·cm-2)

Rate 
performance
(C, mAh g-1)

Current
Rate (C) Cycles

Initial
capacity
(mAh g-1)

Capacity
retention
(mAh g-1)

Refere
nces

Fe3O4@carbon-
graphene / 3.85 3 C, 755 0.1 C 100 1200 1007 [1]

Fe3O4@C 70 1.5 5 C, 505 1 C 300 760 755 [2]

Fe3O4@NC 60 1.5 2 C, 654 0.1 140 1006 662 [3]

Fe3O4@C 67.4 2.3 3 C, 674 0.2 C 100 1241 967 [4]

Fe3O4@C 71 1.5 5 C, 550 0.5 C 200 791 611 [5]

York-shell C@Fe3O4 80 2.2 2 C, 773 0.1 200 1366 1165 [6]

Fe3O4@NC 54 4.7 4 C, 531 0.2 1000 ~1114 780 [7]

Fe3O4@graphene 60 0.478 2 C, 589 1 C 500 802 659 [8]

Fe3O4 nanospheres 70 1.5 2 C, 450 0.2 C 100 867 680 [9]

Fe3O4@C 70 1 1 C, 640 1 C, 300 819 642 [10]

Fe3O4@C-G 75 2 3 C, 748 0.2 C 100 1425 1102 [11]

Fe3O4-PNCT 70 1.5 5 C, 685 1 C 1000 930 612 [12]

0.2 200 1194 743
1.2 5 C, 528

1 500 845 702

2.4 / 0.2 200 825 669

Our 
workLK450 70

4.0 / 0.2 100 811 673

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