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Fig. 1 Nitrogen adsorption isotherms of different conduc-

tive carbon powders
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Tab. 1 Specific surface areas of the three kinds of conductive

carbon powders (25 °C, 2000 1/S of shear force)

Carbon powders SP KB MWCNTs
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Fig. 2 SEM images at low- (A) and high-magnification
(A") of SP film, low-(B) and high-magnification (B")
of KB film, low- (C) and high-magnification (C') of
MWCNTs film
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Fig. 3 Comparison in electrochemical impedance spectra
of the fresh cells with the KB (a), MWCNTs (b), SP
(c) carbon interlayer and without interlayer (d) (80%

sulfur loading in the electrode)
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Fig. 4 The fourth charge-discharge profiles of the Li-S

cells with the KB (a), MWCNTs (b) and SP (c) car-

bon interlayer respectively (80% sulfur loading in

the electrode)
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Fig. 5 Cycling performances of the Li-S cells with the KB
(a), MWCNTs (b) and SP (c) carbon interlayer
(80% sulfur loading in the electrode)
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Tab. 2 Electrical properties measured for the three kinds 24K
of conductive carbon films
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’ b
|
Average sheetresistance/(Q-[1")  33.375 19.831 8.017 Wl
Average film thickness/mm 0.195 0246 0352 1.8} \‘
Average resistivity/(}-cm) 0.651  0.488 0.282 0 400 200 1200
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Fig. 6 Cycling performances of the Li-S cells containing
the SP (a), KB (b) and MWCNTs (c) carbon inter-
layer (60% sulfur loading in the electrode)
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Fig. 7 The fourth charge-discharge profiles of the Li-S
cells containing the SP (a), KB (b) and MWCNTs (c)
carbon interlayer (60% sulfur loading in the elec-

trode)
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Fig. 8 Typical charge-discharge profiles of the Li-S cell
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tive (80% sulfur loading in the electrode)
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Effects of Carbon Interlayer on Electrochemical Performance of
Lithium-Sulfur Cell

YU Jin-peng'?, ZHANG Ming', DING Fei*, TANG Zhi-yuan', LIU Xing-jiang"*"
(1. School of Chemical Engineer and Technology, Tianjin University, Tianjin 300072, China; 2. Science and

Technology on Power Sources Laboratory, Tianjin Institute of Power Sources, Tianjin 300384, China)

Abstract: Three kinds of conductive carbon films were prepared with Super-P (SP), KB and MWCNTSs, and then the

as-prepared carbon films were applied as an interlayer between a sulfur electrode and a separator for constructing a coin-type

lithium-sulfur (Li-S) cell, respectively. The assessment results show that all the cells delivered the reversible capacities higher than

800 mAh-g" after 40 cycles when the sulfur loading was up to 80% (by mass) in the sulfur electrode. Due to significant differences

of physical properties among the carbon materials, the cell with a KB interlayer exhibited higher electrochemical polarization; the

cycling performance of the cell with a SP interlayer was poorer than that of the other cells, although the discharge capacity was the

highest in the initial cycles; MWCNTs film was the best choice as an interlayer in the Li-S cells.

Key words: lithium-sulfur batteries; conductive carbon film; interlayer; electrochemical performance
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