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Fig. 1 Surface((a), (b)) and cross section((c), (d)) morphologies of common Al foil((a), (c)) and carbon-coated Al foil((b), (d))
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Table 1 Adhesion strength of electrode material to foil

Adhesion strength/
Type -1
(N-cm ™)
Electrode with common Al foil 0.09
Electrode with carbon-coated Al foil 3.35
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Table 2 Electrical resistivity of foil and sulfur electrode

Type Resistivity/(Q2-cm)
Common Al foil 28.17
Electrode with common Al foil 33.07
Carbon-coated Al foil 5.25
Electrode with carbon-coated Al foil 7.85
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Fig. 2 Cyclic voltammograms of Li-S cells using different

foils as current collector

3.0

(@) —1st 4020 321
28+ —2nd TR
—3rd
26 ——20th
. —40th
E} 2.4
S
3 2.2
-
2.0F
1.8}
16 1 1 1 1
0 200 400 600 800 1000
Specific capacity/(mA+h-g™)
3.0
b — st 4020 321
2.8¢ —2nd M TR
—3rd
26} ——20th
—40th
2 241
[}
S
S 22t
>
20F
1.8+
1.6

0 2(I)0 460 6(30 860 1000
Specific capacity/(mA-h-g™)

3 ABRER AR R L 1 TR I it 2

Fig. 3 Charge-discharge curves of Li-S cell using common Al

foil(a) and carbon-coated Al foil(b)
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Fig. 4 Cycle performances of Li-S cells using different Al

foils as current collector
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Fig. 5 Surface morphologies of sulfur cathode with common Al foil((a), (b)) and carbon-coated Al foil((b), (d)) before((a), (c)) and

after((b), (d)) cycles
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Fig. 6 Impedance plots and equivalent circuit of Li-S cells
using different Al foils as current collector: (a) Before cycle; (b)

After cycles
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Table 3  Fitted resistances data from equivalent circuit

Type Stage Ry/Q RJ/Q R/Q
Before cycle  3.08 - 173.2

Common Al foil
After cycles 8.55 1149 11.0
Before cycle  2.64 - 84.9

Carbon coated Al foil
After cycles 823 372 152
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Application of carbon-coated aluminum foil for
Li-S secondary batteries

LI Tao"?, HONG Bo', CAO Hua-wei’, LIU Ye-xiang', YAN Xiao-lin', HUANG Zi-xin’

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Shenzhen Perfect Power Technology Co., Ltd., Shenzhen 518057, China)

Abstract: The carbon-coated aluminum (Al) foil was prepared by mixing two conductive carbon materials (carbon
black+graphite) and studied as a current collector of Li-S battery. The effects of foil type on the electrode properties and
cell performance were investigated. The results show that the carbon-coated Al foil possesses a point-surface combined
conductive framework between active material layer and Al foil layer, which not only improves the conductivity of the
sulfur electrode, but also enhances the adhesion of active material to current collector and inhibits the corrosion of the
electrolyte to Al substrate. When using carbon-coated Al foil, the cell polarization is significantly reduced and stable
charge-discharge platform is maintained. Compared to common Al foil, the carbon-coated Al foil favors more utilization
of active material and more excellent cycle performance. The retained capacity reaches 602 F/g and capacity retention is
77.7% for the cell loading carbon-coated Al foil after 40 cycles at rate of 0.2C.

Key words: lithium sulfur battery; carbon-coated aluminum foil; current collector; electrochemical performance
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