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Fig. 1 A typical discharge and charge voltage profile for
the first cycle of Li/S cells?
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Fig. 2 TEM images (a, b) and elemental maps (c, d) ofa

CMK-3/S-155 composite particle, as well as schematic

diagrams of the structure (e) and redox processes (f)'?
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Fig. 3 Illustration of the S/C composite cathode material by
using a bimodal porous carbon as the support and the

redox reaction occurred!”
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Fig. 4 TEM images of PC (A), FA-PC (B) and FA-PC/S (C)
and the corresponding element mapping of C/S (D
~F)id
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Fig. 5 FESEM image of N-CNFWs/S at high magnification

(A); TEM image of N-CNFWs/S at high magnifica-
tion (B) and the corresponding element mapping of
C/S (C~D)=
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Fig. 6 SEM images (A ~ D) and EDX mapping (D) for the

cross-section of CFC-S (sulfur is in yellow, carbon is

in red)!
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Fig. 7 TEM images of mesoporous carbon hollow spheres
(A), C@S nanocomposite (B), and EDX analysis (C)
of C@S nanocomposite showing the presence of sul-
fur[ZS]
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Fig. 8 FESEM images (A, B), TEM image (C) of MHCS

composites, elemental mapping SEM image (D) of

sulfur (red) and carbon (green) in MHCS composites®
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Fig. 9 FESEM image (A) and TEM image (C) of PhSO;-RG;
FESEM image (B) and TEM image (D) of Ph-

SO;-RG/SP
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Current Status and Prospect of Cathode Materials for
Lithium Sulfur Batteries

ZHOU Lan, YU Ai-shui”
(Department of Chemistry, Institute of New Energy, Fudan University, Shanghai 200438, China)

Abstract: Elemental sulfur has been extensively investigated as a promising candidate of cathode material for next generation
lithium secondary batteries. However, some troublesome issues, such as the low electric conductivity of sulfur (5x10* S-cm™) and
the high solubility of lithium polysulfide intermediates in organic electrolytes, resulting in a low utilization of active material and a
redox shuttling of dissolved polysulfide ions between the sulfur cathode and the lithium anode, which eventually leads to a deposi-
tion of insoluble and insulating Li,S»/Li,S on the electrode surface and a fast reduction in the specific capacity. Notably, recent re-
sults indicate that carbon materials have been regarded as the ideal matrix for sulfur to improve the discharge capacity and cycling
performance of lithium-sulfur batteries. In this review, recent development of carbon materials for lithium sulfur batteries is summa-

rized and the prospect on sulfur/carbon composites cathode is discussed.

Key words: lithium-sulfur batteries; sulfur; carbon materials; carbon/sulfur composites; cathode
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