5 5 3R

ACTA CHIMICA SINICA DOI: 10.6023/A21080381

heEiREE S MR SEF R ERF RIS A
XR e FEKS  AM  BEE KMz FEre

AL RZRINTERE I 518057)
CIRE TREEE RO YR AME SR E HE SRR Mk &R E R E A=
R KNS ST TR Jb 100871)

WE  WIES SRR T AR B R T, RO R BRI, E RERAE R AT R AL U R
PR R . ey, B FRLL AR Dy v R B U A R AL A, K52 IR T 38 (S) IR AL B (Lo S) 8 2% IR RS, 1%
5 T e 3 L KA T 28 45 IO - T e SE IR T AS SE T8O WP USRS, B R A AR R IR T RE ), HoT Bl
R/ HIANGRFE TRERIEOR B IAT, 5 TSCMZIIREMM S, BENS B35 DO KA h B IEAR IR, SR AR
(RIREIR. ASERIR I I A 25 T B 5 MR AE BB F Tt mP (2 PR F T R, TR A0 8 T B A AR Tk 8 i 1 8 A R it Ll R
WA RE M- R, SRS S5 AN AL IR A BRI AR Fa A S P RE RO RE . JJm, X IhBe it R &4
LA BT L b ) SE AL R e T T 34T 1 e .

REgE  WEE SR -G DIREL B

Functionalized Carbon—-Based Composite Materials for
Cathode Application of Lithium—Sulfur Batteries

Liu, Handing*”  Jia, Guodong”  Zhu, Sheng”  Sheng, Jian”  Zhang, Zeyao™®  Li, Yan***
(“ Peking University Shenzhen Institute, Shenzhen 518057, China)
(* Beijing National Laboratory for Molecular Science, Key Laboratory for the Physics and Chemistry of Nanodevices,

State Key Laboratory of Rare Earth Materials Chemistry and Applications, College of Chemistry and Molecular Engineering,
Peking University, Beijing 100871, China)

Abstract Carbon-based materials exhibit excellent physical and chemical properties due to their diverse structure, adjusta-
ble morphology and controllable composition. They have great application potentials in the field of new energy storage and
conversion. Lithium-sulfur batteries as a kind of important new energy storage devices are trapped by the sulfur and lithium
sulfide bottleneck of electronic insulation, which leads to irreversible charging and discharging processes. Fortunately, car-
bon-based composite materials have strong electrical conductivity. The coupling of multi-functions of the composite materi-
als can improve the long-term utilization of sulfur and alleviate the attenuation of cycle and rate capacity. Functionalized
carbon-based composite materials can be prepared through surface/interface and defect engineering techniques, which have
attracted the attention and favor of scientific researchers. We review the preparation methods of functionalized carbon-based
host materials and analyze the structure-function relationship of carbon-based composite materials and sulfur cathodes. We
discuss the influence of the change of morphology, structure, and composition on the electrochemical performance of sulfur
cathode. Finally, the feasibility of the functionalized carbon-based composite materials are prospected in the practical appli-
cation of the lithium-sulfur battery.
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