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Research Progress on Electrospun Nanofiber Materials
for Lithium-Sulfur Battery

ZHANG Peng
(School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: With the development of technology, higher demands are placed on the performance of energy storage devices.
The traditional lithium ion batteries have approached its peak capacity, which are unable to meet the ever-increasing demands
for its energy density. Lithium-sulfur batteries are endowed with an excellent theoretical energy density (2600 Wh-kg™),
which is promising to replace the traditional lithium ion batteries as the next generation energy storage devices with high ener-

gy density. However, the severe shuttle effect of the polysulfides, sluggish kinetics of sulfur speices’ redox reactions and the
enormous volume change ( ~80%) of sulfur cathode over the charge-discharge cycles are main factors restricting the devel-
opment of lithium-sulfur batteries. Due to the superior nanostructure, electrospun nanofiber materials commonly show some

unique characteristics which can simultaneously resolve these problems even at the harsh conditions of high sulfur loading and

lean electrolyte. This review introduces recent progress and structure design on electrospun nanofiber for the cathode, separa-

tor, and interlayer aspects in lithium-sulfur batteries. The impact of the material properties and structure on lithium-sulfur

batteries performance are analyzed. The research and development directions of electrospun nanofibers for various parts of

lithium-sulfur batteries are proposed.
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Fig. 1  Electrospinning apparatus and diverse electrospun nanofiber

structure obtained by controlling precursor, electrospinning

parameters and calcination atmosphere
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(b) 2] Schematics of the multifunctional electrospun separator with thermal-triggered flame-retardant properties for Li-S batteries %/ ;

in working conditions, PAN@ APP acts as an effective polysulfide restrictor (¢) ; upon thermal triggering, the APP would melt and cov-

er the surface of the battery to insulate air and heat (d, e)
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