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Structural Design of Organic Sulfides for Lithium Sulfur Batteries and
Its Relative Scientific Issues
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Abstract: Organic sulfides are recognized as the most promising cathode materials for lithium-sulfur batteries due to their high
capacities, abundant resources and adjustable structures. Organic sulfides have a variety of superior features with respect to the
diversity of structural designs, superior lithium storage properties and reaction mechanisms. In this review, recent development on
organic sulfides in lithium sulfur batteries was represented, the latest progress of researches on small molecule polysulfides,
polysulfides and vulcanized polymers was described, and their structure characteristics and electrochemical mechanisms were
illustrated. In addition, the relationship between electrochemical performance of organic sulfides and their structure design as well as
functional groups was also summarized. The future prospect of organic sulfides was given for next generation energy storage systems.
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Table 1 Summary of electrochemical performance of typical polysulfide synthesized by inverse vulcanization

Initial capacity/ Capacity retention/ Rate capacity/

Polysulfide name Abbreviation (mA'h'g™) (mA'h'g™) (mAh-g™) Reference
(Current rate/C) (Number of cycles) (Current rate/C)
Poly(sulfur-random-1,3-diisopropenylbenzene) Poly(S-r-DIB) 1225.0(0.10) 635(500) >800(1) [22
Poly(sulfur-random-cardanol benzoxazine monomer (Ca)) Poly(S-r-Ca) >1100.0(0.12) 1006(75) [23
Poly(sulfur-divinylbenzene) Poly (S-DVB) >950.0(0.25) 700(500) 400(1) [26
Poly(sulfur-diallyl sulfide) Poly(S-DAS) 770.0(0.20) >600(200) 405(1) [27
Poly(sulfur-myrcene) Poly(S-Myr) 790.0(0.20) >650(200) 390(1) [27
Sulfur-based vegetable oil composites SVOCs >880.0(0.10) 500(100) [24
Poly(sulfur-co-eugenol allyl ether) Poly(S-co-EAE) 870.0(0.10) 557(100) [28
Copolymer of thiourea aldehyde resin Cp(S-TAR) 969.0(0.20) 732(300) 535(5) [29
Sulfur—limonene polysulfide SLP 956.0(0.50) 932(300) 510(5) [25
Poly(sulfur-tetra(allyloxy)-1,4-benzoquinone) Poly(S-TABQ) 1346.0(0.10) 1194(100) 833(10) [30
Poly(sulfur-co-1-vinyl-3-allylimidazoliumbromide) Poly (S-co-DVIMBr) 701.0(1.00) 638(150) 540(2) [31
Poly(S-random-phenoxy)cyclotriphosphazene Poly-(S-r-p)p 768.0(0.50) 365(120) 205(2) [32
Poly(sulfur-styrene-peanut oil) Poly(S-Sty-P) 1008.4(0.20) 611.4(100) 387(5) [33
Poly(vanillin-benzoxazine -S-ionone) Poly(Va-Bz-S-ionone) 1040.0(0.20) 400(78) 240(5) [34
Poly(sulfur-random-squalene) Poly(S-r-squalene) >419.0(0.10) 341(400) [35
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(d) Rate performance of I-SPAN !

S-TTCA is S-trithiocyanuric acid; PMTT is dipentamethylene thiuram tetrasulfide; CNT is carbon nanotube; Py,S, is dipyridyl polysulfides (3<x<8);

I-S@pPAN is iodine-doped sulfurized polyacrylonitrile.
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