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Abstract : For the high performance of the secondary battery to satisfy the demands in elec-
tronic and energy industries, it is necessary to develop more safe, environmentally friendly and
economical electrode. Recently, lithium-sulfur batteries are receiving attention as next-generation
secondary cells in terms of its remarkable theoretical capacity, energy density and environmental
characteristics. However, they have not yet overcome a fading phenomenon due to the dis-
solving of the polysulfide. In this study, we intend to fabricate a battery using sulfur, a higher
energy density than the other bipolar materials, as an improved secondary cell electrode mate-
rial. The aim of the study is to improve battery performance with an optimal ratio of the cath-
ode components; such as sulfur of active material and Super P of an electronic conductor.
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Fig. 1. Cyclic voltammograms of various sulfur cathodes with different compositions (a) AM/ Super P/PAA= 6/3/1, (b)
AM/ Super P/PAA= 5/4/1, (c) AM/ Super P/PAA= 4.5/4.5/1, (d) AM/ Super P/PAA= 4/5/1.
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Fig. 2. The potential changes of lithium-sulfur cells with various sulfur cathodes prepared with different compositions;
(a) AM/ Super P/PAA = 6/3/1, (b) AM/ Super P/PAA =5/4/1 (c) AM/ Super P/PAA =4.5/4.5/1, (d) AM/ Super P/PAA = 4/5/1.
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Fig. 3. The rate capability of lithium-sulfur cells with various sulfur cathodes prepared with different compositions; (a)
AM/ Super P/PAA = 6/3/1, (b) AM/ Super P/PAA = 5/4/1, (c) AM/ Super P/PAA = 4.5/4.5/1, (d) AM/ Super P/PAA = 4/5/1.
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Fig. 4. The Cycle performance of lithium-sulfur cells with
various cathodes of different compositions at a current
density of 800 mAg™ (0.5C).

714 1CE 1675 mAg'e] A7 U=t} =379 g
H|go] SIS 2X]e] &3] Z78ke Zlo] ¥E

8] Holn] Fig. 3(@)oM B0l =34 hfHlEol
30%81 735 271 A1) Sl F 500 mAhg oAt
45% o3 (Fig. 3(c)¥ W <F 1200 mAhg'o]do= &
Fol F7I Bk 2y =34 vge] dEd



10 J. Korean Electrochem. Soc., Vol. 21, No. 1, 2018

—A-6:3:1
-9 541
- —a-4.54.51
o ¢ 4:5:1
-
<
E
=
Q
g I
@ 3004
© |
0 ‘ T T T T

0 20 40 60 8 100
cycle number

Fig. 5. The Coulombic efficiency of lithium-sulfur cells
with various cathodes of different compositions at a
current density of 800 mAg™! (0.5C).
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