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Figure S1. XRD patterns of GO, GO-g-IDBI, and RGO-g-IDBI.
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Figure S2. (ac) XPS survey spectra of (a) GO, (b) GO-g-IDBI, and (c) RGO-g-IDBI. (df) C 1s XPS 

spectra of (d) GO, (e) GO-g-IDBI, and (f) RGO-g-IDBI.
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Figure S3. FT-IR spectra of IDBI, GO, GO-g-IDBI, and RGO-g-IDBI.

Figure S4. Optical images of (a) elemental sulfur, (b) poly(S-r-IDBI) grains (right) and powders (left), 

and (c) RGO-g-poly(S-r-IDBI) loose block (right) and powders (left).
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Figure S5. A magnified view of the initial parts of the charge plateaus of RGO-g-poly(S-r-IDBI) and 

S/RGO-g-IDBI cathodes recorded at 0.2 C for the 1st, 20th, 40th, 60th, 80th, and 100th cycles.  

Figure S6. The equivalent circuit used for fitting the EIS curves. Rs refers to the serial resistance, Rct 

refers to the charge transfer resistance at the electrode/electrolyte interface, Wo refers to the Warburg 

impedance, and CPE refers to the constant phase element. 
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Figure S7. CV curves of (a) RGO-g-poly(S-r-IDBI) cathode and (b) S/RGO-g-IDBI cathode obtained at 

various scan rates from 0.2 to 0.5 mV s1. Note that the anodic peaks corresponding to the conversions 

from Li2S/Li2S2 to lithium polysulfides and further to sulfur merged into one at relatively large currents. 

Therefore, these two anodic conversions were not differentiated for calculating the Li+ diffusion 

coefficient in the anodic process.
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Figure S8. Comparison of the decay rates of elemental sulfur cathodes, sulfur copolymer cathodes, and 

this work.1-34 
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Figure S9. A TEM image of RGO-g-poly(S-r-IDBI) recorded at a relatively high magnification.

Figure S10. Optical images of the cathodes and membranes of the LiS batteries disassembled after 500 

cycles at 1 C. (a) RGO-g-poly(S-r-IDBI) cathode (top) and corresponding membrane (bottom). (b) 

S/RGO-g-IDBI cathode and corresponding membrane (bottom). The batteries were disassembled at 

charged state.



S-9

References:

(1) Xin, S.; Gu, L.; Zhao, N.-H.; Yin, Y.-X.; Zhou, L.-J.; Guo, Y.-G.; Wan, L.-J. Smaller Sulfur 

Molecules Promise Better Lithium-Sulfur Batteries J. Am. Chem. Soc. 2012, 134, 18510-18513.

(2) He, J.; Luo, L.; Chen, Y.; Manthiram, A. Yolk-Shelled C@Fe3O4 Nanoboxes as Efficient Sulfur 

Hosts for High-Performance Lithium-Sulfur Batteries Adv. Mater. 2017, 29, 1702707.

(3) Li, G.; Sun, J.; Hou, W.; Jiang, S.; Huang, Y.; Geng, J. Three-Dimensional Porous Carbon 

Composites Containing High Sulfur Nanoparticle Content for High-Performance Lithium-Sulfur 

Batteries Nat. Commun. 2016, 7, 10601.

(4) Li, G.; Wang, X.; Seo, M. H.; Li, M.; Ma, L.; Yuan, Y.; Wu, T.; Yu, A.; Wang, S.; Lu, J.; Chen, Z. 

Chemisorption of Polysulfides through Redox Reactions with Organic Molecules for Lithium-Sulfur 

Batteries Nat. Commun. 2018, 9, 705.

(5) Zhou, W.; Yu, Y.; Chen, H.; DiSalvo, F. J.; Abruna, H. D. Yolk-Shell Structure of Polyaniline-

Coated Sulfur for Lithium-Sulfur Batteries J. Am. Chem. Soc. 2013, 135, 16736-16743.

(6) Ye, C.; Zhang, L.; Guo, C.; Li, D.; Vasileff, A.; Wang, H.; Qiao, S.-Z. A 3D Hybrid of Chemically 

Coupled Nickel Sulfide and Hollow Carbon Spheres for High Performance Lithium-Sulfur Batteries 

Adv. Funct. Mater. 2017, 27, 1702524.

(7) Babu, G.; Masurkar, N.; Al Salem, H.; Arave, L. M. R. Transition Metal Dichalcogenide Atomic 

Layers for Lithium Polysulfides Electrocatalysis J. Am. Chem. Soc. 2017, 139, 171-178.

(8) Wang, Z.; Dong, Y.; Li, H.; Zhao, Z.; Wu, H. B.; Hao, C.; Liu, S.; Qiu, J.; Lou, X. W. Enhancing 

Lithium-Sulphur Battery Performance by Strongly Binding the Discharge Products on Amino-

Functionalized Reduced Graphene Oxide Nat. Commun. 2014, 5, 5002.



S-10

(9) Seh, Z. W.; Yu, J. H.; Li, W.; Hsu, P. C.; Wang, H.; Sun, Y.; Yao, H.; Zhang, Q.; Cui, Y. Two-

Dimensional Layered Transition Metal Disulphides for Effective Encapsulation of High-Capacity 

Lithium Sulphide Cathodes Nat. Commun. 2014, 5, 5017.

(10) Wei Seh, Z.; Li, W.; Cha, J. J.; Zheng, G.; Yang, Y.; McDowell, M. T.; Hsu, P. C.; Cui, Y. 

Sulphur-TiO2 Yolk-Shell Nanoarchitecture with Internal Void Space for Long-Cycle Lithium-Sulphur 

Batteries Nat. Commun. 2013, 4, 1331.

(11) Pei, F.; Lin, L. L.; Ou, D. H.; Zheng, Z. M.; Mo, S. G.; Fang, X. L.; Zheng, N. F. Self-Supporting 

Sulfur Cathodes Enabled by Two-Dimensional Carbon Yolk-Shell Nanosheets for High-Energy-Density 

Lithium-Sulfur Batteries Nat. Commun. 2017, 8, 482.

(12) Chen, T.; Zhang, Z.; Cheng, B.; Chen, R.; Hu, Y.; Ma, L.; Zhu, G.; Liu, J.; Jin, Z. Self-Templated 

Formation of Interlaced Carbon Nanotubes Threaded Hollow Co3S4 Nanoboxes for High-Rate and Heat-

Resistant Lithium-Sulfur Batteries J. Am. Chem. Soc. 2017, 139, 12710-12715.

(13) Li, W.; Zhang, Q.; Zheng, G.; Seh, Z. W.; Yao, H.; Cui, Y. Understanding the Role of Different 

Conductive Polymers in Improving the Nanostructured Sulfur Cathode Performance Nano Lett. 2013, 

13, 5534-5540.

(14) Zhou, G.; Paek, E.; Hwang, G. S.; Manthiram, A. Long-Life Li/Polysulphide Batteries with High 

Sulphur Loading Enabled by Lightweight Three-Dimensional Nitrogen/Sulphur-Codoped Graphene 

Sponge Nat. Commun. 2015, 6, 7760.

(15) Mao, Y.; Li, G.; Guo, Y.; Li, Z.; Liang, C.; Peng, X.; Lin, Z. Foldable Interpenetrated Metal-

Organic Frameworks/Carbon Nanotubes Thin Film for Lithium-Sulfur Batteries Nat. Commun. 2017, 8, 

14628.



S-11

(16) Lin, H.; Yang, L.; Jiang, X.; Li, G.; Zhang, T.; Yao, Q.; Zheng, G. W.; Lee, J. Y. Electrocatalysis 

of Polysulfide Conversion by Sulfur-Deficient MoS2 Nanoflakes for Lithium-Sulfur Batteries Energy 

Environ. Sci. 2017, 10, 1476-1486.

(17) Liang, X.; Garsuch, A.; Nazar, L. F. Sulfur Cathodes Based on Conductive MXene Nanosheets for 

High-Performance Lithium-Sulfur Batteries Angew. Chem., Int. Ed. 2015, 54, 3907-3911.

(18) Zhang, J.; Li, J. Y.; Wang, W. P.; Zhang, X. H.; Tan, X. H.; Chu, W. G.; Guo, Y. G. 

Microemulsion Assisted Assembly of 3d Porous S/Graphene@G-C3N4 Hybrid Sponge as Free-Standing 

Cathodes for High Energy Density Li-S Batteries Adv. Energy Mater. 2018, 8, 1702839.

(19) Zhang, L.; Chen, X.; Wan, F.; Niu, Z.; Wang, Y.; Zhang, Q.; Chen, J. Enhanced Electrochemical 

Kinetics and Polysulfide Traps of Indium Nitride for Highly Stable Lithium-Sulfur Batteries ACS Nano 

2018, 12, 9578-9586.

(20) Zhang, J.; Li, Z.; Chen, Y.; Gao, S.; Lou, X. W. Nickel-Iron Layered Double Hydroxide Hollow 

Polyhedrons as a Superior Sulfur Host for Lithium-Sulfur Batteries Angew. Chem., Int. Ed. 2018, 57, 

10944-10948.

(21) Liang, X.; Rangom, Y.; Kwok, C. Y.; Pang, Q.; Nazar, L. F. Interwoven MXene 

Nanosheet/Carbon-Nanotube Composites as Li-S Cathode Hosts Adv. Mater. 2017, 29, 160340.

(22) Liu, X.; Xu, N.; Qian, T.; Liu, J.; Shen, X.; Yan, C. High Coulombic Efficiency and High-Rate 

Capability Lithium Sulfur Batteries with Low-Solubility Lithium Polysulfides by Using Alkylene 

Radicals to Covalently Connect Sulfur Nano Energy 2017, 41, 758-764.

(23) Liu, X.; Xu, N.; Qian, T.; Liu, J.; Shen, X.; Yan, C. Stabilized Lithium-Sulfur Batteries by 

Covalently Binding Sulfur onto the Thiol-Terminated Polymeric Matrices Small 2017, 13, 1702104.



S-12

(24) Wu, F.; Chen, S.; Srot, V.; Huang, Y.; Sinha, S. K.; van Aken, P. A.; Maier, J.; Yu, Y. A Sulfur-

Limonene-Based Electrode for Lithium-Sulfur Batteries: High-Performance by Self-Protection Adv. 

Mater. 2018, 30, 1706643.

(25) Talapaneni, S. N.; Hwang, T. H.; Je, S. H.; Buyukcakir, O.; Choi, J. W.; Coskun, A. Elemental-

Sulfur-Mediated Facile Synthesis of a Covalent Triazine Framework for High-Performance Lithium-

Sulfur Batteries Angew. Chem., Int. Ed. 2016, 55, 3106-3111.

(26) Chang, C.-H.; Manthiram, A. Covalently Grafted Polysulfur-Graphene Nanocomposites for 

Ultrahigh Sulfur-Loading Lithium Polysulfur Batteries ACS Energy Lett. 2018, 3, 72-77.

(27) Zhou, J.; Qian, T.; Xu, N.; Wang, M.; Ni, X.; Liu, X.; Shen, X.; Yan, C. Selenium-Doped Cathodes 

for Lithium-Organosulfur Batteries with Greatly Improved Volumetric Capacity and Coulombic 

Efficiency Adv. Mater. 2017, 29, 1701294.

(28) Xu, N.; Qian, T.; Liu, X.; Liu, J.; Chen, Y.; Yang, C. Greatly Suppressed Shuttle Effect for 

Improved Lithium Sulfur Battery Performance through Short Chain Intermediates Nano Lett. 2017, 17, 

538-543.

(29) Kim, H.; Lee, J.; Ahn, H.; Kim, O.; Park, M. J. Synthesis of Three-Dimensionally Interconnected 

Sulfur-Rich Polymers for Cathode Materials of High-Rate Lithium-Sulfur Batteries Nat. Commun. 2015, 

6, 7278.

(30) Liu, X.; Qian, T.; Liu, J.; Wang, M.; Chen, H.; Yan, C. High Coulombic Efficiency Cathode with 

Nitryl Grafted Sulfur for Li-S Battery Energy Storage Mater. 2019, 17, 260-265.

(31) Hu, G.; Sun, Z.; Shi, C.; Fang, R.; Chen, J.; Hou, P.; Liu, C.; Cheng, H.-M.; Li, F. A Sulfur-Rich 

Copolymer@CNT Hybrid Cathode with Dual-Confinement of Polysulfides for High-Performance 

Lithium-Sulfur Batteries Adv. Mater. 2017, 29, 1603835.



S-13

(32) Li, B.; Li, S.; Xu, J.; Yang, S. A New Configured Lithiated Silicon-Sulfur Battery Built on 3D 

Graphene with Superior Electrochemical Performances Energy Environ. Sci. 2016, 9, 2025-2030.

(33) Park, J.; Kim, E. T.; Kim, C.; Pyun, J.; Jang, H.-S.; Shin, J.; Choi, J. W.; Char, K.; Sung, Y.-E. The 

Importance of Confined Sulfur Nanodomains and Adjoining Electron Conductive Pathways in 

Subreaction Regimes of Li-S Batteries Adv. Energy Mater. 2017, 7, 1700074.

(34) Kang, H.; Kim, H.; Park, M. J. Sulfur-Rich Polymers with Functional Linkers for High-Capacity 

and Fast-Charging Lithium-Sulfur Batteries Adv. Energy Mater. 2018, 8, 1802423.


