
S-1

Supporting Information

Insights into the dynamic catalytic effect of metal sulfide with 

prominent lithiation process in the application of Li-S batteries 
Jin Wanga,1, Ting Zhangc,1, Zijia Xua, Guo Aia*, Wei Yue b, Kehua Daib, Bo Zhanga, Dejun Lia*,Shaohua Yange, 

Jingbo Zhangb, Gao Liud, Wenfeng Maob*

a Tianjin International Joint Research Centre of Surface Technology for Energy Storage Materials, College of 

Physics and Materials Science, Tianjin Normal University, Tianjin 300387, China.

b Tianjin Key Laboratory of Structure and Performance for Functional Molecules, College of Chemistry, 

Tianjin Normal University, Tianjin 300387, China

c Department of physics, Hong Kong University of Science and Technology, Clear Water Bay, Kowloon 

999077, Hong Kong, China

d Energy Storage and Distributed Resources Division, Lawrence Berkeley National Laboratory, Berkeley, 

California 94720, United States

e Science and Technology on Reliability Physics and Application of Electronic Component Laboratory, No. 5 

Electronic Research Institute of the Ministry of Industry and Information Technology, Guangzhou 510610, 

China

1 These authors contribute equally to this work
*Corresponding author: 
Dr. Guo Ai, E-mail: aiguo_pku@163.com; Tel: +86 22-23766503 
Dr. Dejun Li, Email: dli1961@126.com; Tel: +86 22-23766503
Dr. Wenfeng Mao, E-mail: wenfengmao123@gmail.com; Tel: +86 22-23766531



S-2

Figure S1 (a) SEM and (b-d) TEM images of HPGC.

Figure S2 (a) N2 adsorption/desorption isotherms and (b) pore-size distributions of VS4@HPGC and 

HPGC.
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Figure S3 XRD pattern of HPGC.

Figure S4 TG curve of VS4@HPGC.

Figure S5 S 2p XPS spectra of VS4@HPGC.
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Figure S6 Photo images and UV-vis spectroscopy measurements of Li2S6 absorption experiments 

with VS4@HPGC and Li3VS4@HPGC.

Figure S7 Optimized adsorption configuration for Li2S6 on graphene surface by DFT calculation.

Figure S8 Index of sulfur atoms in Li2S6 with optimized adsorption configuration on (a) VS4 (-111) 
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surface, (b) Li3VS4 (001) surface by DFT calculation.

Figure S9 Fitting results of current vs. time curve on HPGC and VS4@HPGC.

Figure S10 GITT curves of DVS and S-63.

Figure S11 Cycling performance of HPGC and the charge/discharge curves in the first three cycles.
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Figure S12 Charge/discharge curves of DVS at different cycles at 3C.

Figure S13 Charge/discharge curves of S-90 at different cycles at 3C.

Figure S14 Charge/discharge curves of S-63 at different cycles at 3C.
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Figure S15 Cycling performances for DVS, S-63, and S-90 at 3C rate, with the specific capacities 

calculated based on the weight of electrode.

Figure S16 Charge/discharge curves of DVS at different C-rates.
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Figure S17 Rate performances of DVS at different C-rates.
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Figure S18 (a)Rate performances of S-63 and (b) the corresponding charge/discharge curves at 

different C-rate. 

Figure S19 (a)Rate performances of S-90 and (b) the corresponding charge/discharge curves at 

different C-rate.

Figure S20 Charge/discharge curves for the high-loading DVS at different currents.
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Table S1 The EDS results of VS4@HPGC

Element Atomic fraction Mass fraction

C 26.47 11.79

S 55.72 62.80

V 13.96 23.09

O 3.85 2.33

Table S2 The electrochemical comparison of different metal sulfides in the voltage of 1.7~2.8 V

Specific capacity

(mAh g-1)
Metal 

sulfides
First cycle 10th cycle

Reference

VS4 433.7 249.4 Our work

Co9S8 36 25 [1]

TiS2 215 167 [2]

VS2 54 22 [3]

MoS2 6 92 [4]

SnS2 50 5 [5]

Mo6S8 128 --- [6]

CoS2 126 75 [7]

Sb2S3 40 --- [8]

SnS2 70 --- [9]
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Table S3 The length change of S-S bonds for Li2S6 b interact with VS4 and Li3VS4
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Table S4 The fitting results of EIS for DVS and S-63

RL (ohm) Rint (ohm) Rct (ohm)

DVS 3.80 4.65 13.69

S-63 5.55 8.17 15.99
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