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Figure S1. XRD pattern and TEM images of control sample Ni@NCNT.
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Figure S2. XRD pattern and SEM image of the different precursors: a) NiOOH, b) 
FeNi-LDH.
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Figure S3. N2 adsorption-desorption isotherms and pore size distribution of a-b) 
Ni3Fe@NCNT and c-d) Ni@NCNT sample.
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Figure S4. TGA curve of a) Ni3Fe@NCNT, and b) Ni@NCNT samples.
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Figure S5. Raman data for the Ni3Fe@NCNT and Ni@NCNT.
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Figure S6. a) Survey XPS result, refined b) C 1s, and c) N 1s spectrum of 
Ni3Fe@NCNT sample.

Figure S7. Static adsorption of lithium polysulfide for different sorbents.
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Figure S8. EIS profiles of the Li2S8 symmetric cells with different electrodes.
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Figure S9. The rate capability of the Li-S cells employing different separators at 
various C-rates.
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Figure S10. Discharge-charge curves of a) Ni@NCNT modified, and b) PP separator 
at various C-rates.
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Figure S11. Cycle performance of Li/Ni3Fe@NCNT cell and Li/Ni@NCNT cell in the 
potential range of 1.7-2.8 V vs. Li/Li+. Inset shows the initial three discharge/charge 
curves of Li/Ni3Fe@NCNT cell.



Figure S12. TEM images of Ni@NCNT sample after cycling.
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Interlayer

material

Sulfur content

(in cathode)

Sulfur loading

(mg cm-2) 

Rate capabilityr

(mAh g-1)

Initial capacity

(mAh g-1)

Capacity fading 
rate & cycles

Ref.

Ni3Fe@NCNT 70%, Sulfur 1.6 4.0 C, 598
1.0 C, 896

0.2 C, 1095

0.034%, 1000

0.12%, 200
This work

MoP2&CNT 50%, Sulfur 1.2 5.0 C, 360 1 .0 C, 619 0.025%, 500 1

rGO@MoS2 70%, Sulfur 1.8-2.0 2.0 C, 610 1.0 C, 877 0.116%, 500 2

Indium nitride 80%, nano S 1.5 5.0 C, 415 1.0 C, 861 0.028%, 1000 3

Prussian blue 60%, S-KB 1.0 C, 698 1.0 C, 792 0.03%, 1000 4

MXene 54.4%, S-CB 1.2 1.0 C, 744 0.5 C, 814 0.062%, 500 5

MoO3 49%, S-CNT 0.9~1.0 1.0 C, 1074 0.5 C , 1377 0.251%, 200 6

Ni3FeN/G 63%, S-CNT 1.2 3.0 C, 822 1.0 C, 1060 0.12%, 180 7
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Table S1 Electrochemical performance comparison of Li-S cells based on Ni3Fe@NCNT catalytic separator and other similar materials in recent 
works.

Graphene/PP/

Al2O3

60%, S-KB 0.75 2.0 C, 780 0.2 C, 1068 0.25%, 100 8

Pd3Co/MWCNT 60% , Sulfur 1.0 2.0 C, 953 2.0 C, 953 0.07% , 300 9

Single Co catalyst 63%, S-CNT 1.2 3.0 C, 800 0.5 C, 1130 0.086%, 300 10
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