
Title L-Cysteine-Modified Acacia Gum as a Multifunctional Binder for Lithium-Sulfur Batteries

Author(s) Qi, Qi; Deng, Yaqian; Gu, Sichen et al.

Citation ACS applied materials & interfaces, 11(51), 47956-47962
https://doi.org/10.1021/acsami.9b17458

Issue Date 2019-12-26

Doc URL https://hdl.handle.net/2115/80098

Rights

This document is the Accepted Manuscript version of a Published Work that appeared in final
form in ACS applied materials & interfaces, copyright © American Chemical Society after peer
review and technical editing by the publisher. To access the final edited and published work
see https://pubs.acs.org/doi/10.1021/acsami.9b17458

Type journal article

File Information supporting information-final.pdf, Supporting Information

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



S-1 
 

Supporting Information 

L-cysteine modified acacia gum as a 

multifunctional binder for lithium-sulfur batteries 

Qi Qi a,‡, Yaqian Deng a,‡, Sichen Gu a,‡, Min Gao d*, Jun-ya Hasegawa d, Guangmin Zhou c, 

Xiaohui Lv a, Wei Lv a* and Quan-Hong Yang b 

a Shenzhen Geim Graphene Center, Engineering Laboratory for Functionalized Carbon 

Materials, Tsinghua Shenzhen International Graduate School, Tsinghua University, Shenzhen 

518055, Guangdong, China 

b Nanoyang Group, State Key Laboratory of Chemical Engineering, School of Chemical 

Engineering and Technology, Tianjin University, Tianjin, 300072, China 

c Tsinghua-Berkeley Shenzhen Institute (TBSI), Shenzhen International Graduate School, 

Tsinghua University, Shenzhen 518055, China 

d Institute for Catalysis, Hokkaido University, Sapporo 001-0021, Japan 

*Corresponding author:  

E-mail: lv.wei@sz.tsinghua.edu.cn; gaomin@cat.hokudai.ac.jp  

‡These authors contributed equally to this work. 

 

mailto:lv.wei@sz.tsinghua.edu.cn


S-2 
 

Supporting Figures 

 

Figure S1. The TG profiles of the electrodes with PVDF, AG and L-AG binders. After 

removing the weight loss resulted from the binder decomposition (6.78, 8.08 and 8.62 wt% for 

PVDF, AG and L-AG in Figure S4), the mass loadings of sulfur in the electrodes were 55.24, 

56.63 and 56.73 wt%.  

 

Figure S2. The synthesis process of L-AG and SEM images of (a) AG, (b) L-Cys, (c) L-C and 

(d) L-AG. 
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Figure S3. FTIR spectra of L-AG, AG, L-Cys and L-C.  

 

Figure S4. TG profiles of AG and L-AG with the temperature up to 800 °C.  

 

Figure S5. C 1s XPS profile of L-AG. 
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Figure S6. XPS profiles of L-AG, AG, L-Cys and L-C. 

 

Figure S7. S 2p XPS profiles of L-Cys and L-C. 

 

Figure S8. The monosaccharides (galatose, arabinose and glucuronic acid) compositions in AG 

and L-AG. 
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Figure S9. (a) Adsorption Geometries of L-AG/AG on Li2S6, the numbers indicate the natural 

charge for each atom. (b) Adsorption Geometries of L-AG/AG on Li2S4. 

 

Figure S10. N 1s XPS profiles of L-AG before and after adsorption of Li2S6. 

 

Figure S11. O 1s XPS profile of L-AG after adsorption of Li2S6. 
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Figure S12. The electrolyte uptake ability of electrodes with PVDF, AG and L-AG binders. 

 

Figure S13. The viscosity of 10 wt% binder solutions.  

 

Figure S14. SEM images of electrodes after 100 cycles using (a) PVDF, (b) AG and (c) L-AG 

binders, and the corresponding sulfur elemental distribution mappings (d-f). 
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Figure S15. Cyclic voltammetry profile of L-AG in the voltage range of 1.7-2.8 V at the scan 

rate of 0.1 mV s-1. 

 

Figure S16. (a) CV profiles of electrodes with AG and L-AG binders. Charge and discharge 

voltage profiles of the electrodes with (b) PVDF, (c) AG and (d) L-AG binders at various rates. 
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Figure S17. High plateau capacity of the electrodes with PVDF, AG and L-AG binders 

obtained from Figure 4a. 

 

Figure S18. Cycling stability of the electrode with L-AG binder with a high sulfur loading of 

3 mg cm-2 at 1 C. 

 

Figure S19. Cyclic voltammograms of electrodes with (a) PVDF, (b) AG and (c) L-AG binders. 

The relationships of the currents of (d) Peak 1, (e) Peak 2 and (f) Peak 3 versus the square root 

of scan rate of electrode with different binders. 
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Table S1. The values of each part in the fitted equivalent circuit. 

Resistance (Ω) PVDF AG L-AG 

R1 2.11 1.97 2.51 
R2 38.38 28.86 18.06 
W1 0.12 7.17 0.19 

 


