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Article history: Lithium-sulfur battery is a promising energy storage system due to its high specific energy density, low
Received 22 May 2012 cost and environmental friendliness. Layer-by-layer (LbL) assembly technique is introduced as a simple
Received in revised form 23 July 2012 method to fabricate polymer-coated sulfur cathode materials for rechargeable lithium-sulfur batteries.
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Conductive polyaniline (PANI) were assembled on the outer shell of sulfur particles to provide an electron
conducting paths for the charge and discharge of lithium-sulfur battery. The low permeability of sulfur
shells was obtained by assembling the enough number of polyelectrolyte bilayers. A crosslinker and heat
treatment were utilized to further reduce its permeability. The assembled polymer shells can be expected
Sulfur cathode to be permeable for Li* and slowly or hardly for sulfur and polysulfide during charge and discharge
Layer-by-layer assembly process. The obtained sulfur composite cathode materials were characterized by four-point probe instru-
Conductive polymer ment, scanning electron microscopy (SEM), transmission electron microscopy (TEM), X-ray diffraction
(XRD) patterns and Fourier transform infrared (FTIR) spectroscopy. The results demonstrated polymers
have been coated on the surface of sulfur only by physical interaction and have no effect on sulfur. The
conductive polymer-coated sulfur cathode also represents a well conductivity of 0.23 S cm~!. Moreover,
after coated by polymers, the crystal structure of sulfur still keeps its orthorhombic corresponding to
cyclooctasulfur molecule (Sg).
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1. Introduction microchips for small-size electronic devices, to power sources for
electrical vehicles. Lithium-sulfur battery consisting of sulfur as the

The development of rechargeable batteries with a high energy cathodes and lithium as the anodes [1,2] is very attractive because
density and long cycle life is currently of great importance, as of its high theoretical specific capacity of 1675 mAhg-! and the-
they can power an increasingly diverse range of applications, from oretical specific energy 2600 Whkg-! on the assumption of the
complete reaction of lithium with sulfur to Li,S [3]. Besides, ele-

mental sulfur as a cathode material shows many advantages as

cathode materials due to its abundance, low cost and environmen-

* Corresponding author. Tel.: +86 29 84767710; fax: +86 29 83366333. tal friendliness [4,5]. However, lithium-sulfur battery is difficult
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