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Supplementary figures

Figure S1. Thermogravimetric analysis of NiFe LDHs/S.



Figure S2. SEM images of (a) CNTs and (b) CNTs/S. (c) TEM image of CNTs/S and 

(d) corresponding EDS mapping images.



Figure S3. TEM images of (a) the layer of NiFe LDHs and (b) the layer of NiFe 

LDHs/S.



Figure S4. Nitrogen adsorption/desorption isotherms and pore size distribution 

(insets) of (a) NiFe LDHs and (b) NiFe LDHs/S.



Figure S5. High-resolution XPS spectrum of S 2p for pure sulfur.



Figure S6. UV-vis absorption spectra and visual images (inset) of polysulfide solution 

before and after the addition of CNTs or NiFe LDHs.



Figure S7. (a) Charge/discharge curves of CNTs/S at 0.2 C. (b) Voltage hysteresis of 

the NiFe LDHs/S and CNTs/S electrodes at various cycles.



Figure S8. High-resolution XPS spectra of (a) Ni 2p and (b) Fe 2p for NiFe LDHs/S 
before and after 400 cycles at a rate of 0.2 C.



Figure S9. (a) Cycle performance comparison among NiFe LDHs/S, NiFe LDHs-
20%/S and NiFe LDHs-40%/S.



Figure S10. Rate capabilities of (a) NiFe LDHs-20%/S and (b) NiFe LDHs-40%/S at 
various current densities from 0.2 to 2.0 C.



Figure S11. (a) CV curves of NiFe LDHs/S cathode at different scan rates and (b) 
fitted lines of log (peak current) and log (scan rate).



Figure S12. SEM images of typical side-views of NiFe LDHs/S cathode in Li-S cells 
(a) before and (b) after 1000 cycles.



Figure S13. SEM image and EDS mapping images of NiFe LDHs/S after 1000 cycles.



Supplementary table
Table S1. Comparison of the electrochemical performance of NiFe LDHs/S at 0.2 C 

with that of other reported state-of-the-art cathode materials.

Cathode materials
Initial capacity 

(mAh g-1)
Cycles

Capacity 

after cycles

Capacity decay 

(% per cycle)
Ref.

NiFe LDHs/S 1633.5 400 1103 0.08 This work

CNTs/S 1115.8 400 640 0.11 This work

3D GF-rGO/S 1000 350 638 0.1 1

Li2S@TiS2 806 150 693 0.09 2

MWCNT@S 1035 100 602 0.42 3

GS-MWCNT@S 1396 100 844 0.40 3

S/ZIF-8-NS-C 1226 100 800 0.34 4

VO2-rGO/S 1180 200 896 0.12 5

rGO/S 985 200 493 0.25 5

S/rGO-La(OH)3 861 50 574 0.67 6

TMTD-S 685 200 540 0.11 7

C@NiSe2/S 1250 200 1025 0.34 8

S@NiCo-DH@RC 1132.3 250 971.9 0.14 9

S@Ni/Fe LDH 1091 200 724.5 0.17 10



Table S2. Comparison of the electrochemical performance of NiFe LDHs/S at 2 C 

with that of other reported state-of-the-art cathode materials.

Cathode materials
Initial capacity 

(mAh g-1)
cycles

Capacity 

after cycles

Capacity decay 

(% per cycle)
Ref.

NiFe LDHs/S 836.1 1000 631.6 0.024 This work

MWCNT@S 1035 100 602 0.42 3

GS-MWCNT@S 1396 100 844 0.40 3

S@NiCo-DH@RC 871.5 1500 675.6 0.015 9

S@GFS-15 891.7 1000 396.8 0.037 11

C@WS2/S 563 1500 502 0.00072 12

N-Co3O4@N-C/rGO-S ~900 1000 611 0.032 13

GA-DR-MoS2/S 762 500 609.6 0.042 14

CP(S-PMAT)/C 739 1000 495 0.040 15

CC@CoP/C-S 923 600 833 0.016 16

MCM/Nb2O5/S ~1200 500 650 0.092 17

SiO2@HC/S 776 400 603 0.056 18



Evaluation of the lithium ions diffusion coefficients

Figure S14. Variations and fittings between Z’ and ω−1/2 in the low frequency region 

after (a) the 1st and (b) the 50th cycles.

In order to evaluate the lithium ions diffusion coefficients (D), the linear relations 

between Z’ and ω-1/2 for NiFe LDHs/S and CNTs/S electrodes were fitted in Figure 

S14(a) and S14(b), respectively. The Li+ diffusion coefficient (D) can be calculated 

through the following equation19:

                            [1]

For the calculation of D, the value of σ needs to be identified. Considering the 

proportional relationship between Z’ and ω-1/2(Z’ ∝ σω-1/2, as shown in Figure S11), 

the value of σ can be obtained by the linear fitting of Z’ and ω-1/2 and the results are 

shown in Table Ⅰ. According to the equation [1], the order of D is NiFe LDHs/S 

(after the 1st cycle) > CNTs/S (after the 1st cycle) > NiFe LDHs/S (after the 50th cycle) 

> CNTs/S (after the 50th cycle).
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