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Lithium-sulfur battery performance improved by nickel fiber tube

WANG Chuan-xin , XIE Hai-ou ,\WANG Jian-hua , XIE Qiu-shi ,LI Tian-ming
(Key Laboratory of Plasma Chemistry and Advanced Materials of Hubei Province,
Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; To improve lithium sulfur battery electrochemical properties, such as specific capacity and
cycling stability, by depositing a layer nickel on the surface of polyacrylonitrile matrix, the composite
fiber was prepared using palladium-free activation electroless plating method. The polyacrylonitrile
matrix was removed by thermal treatment so as to gain hollow nickel oxide fiber tube. Then, the
resulting nickel oxide was reduced under hydrogen plasmas atmosphere and hollow nickel fiber tube was
obtained. Sulfur electrode was prepared by adding the prepared nickel fiber tube, which was used to
load the active material of lithium-sulfur battery. Surface morphology and composition of nickel fiber
tube were characterized by scanning electron microscopy and energy dispersive X-ray spectrometry. The
results show that the obtained nickel fiber tube consists of major nickel and a small amount
phosphorus. The diameter and the thickness of uniform nickel fiber tube are 10~15 pm and about 0.7
pm, respectively. Electrochemical performance of sulfur electrode, containing nickel fiber tube, was
tested by constant current charge-discharge and electrochemical impedance spectroscopy. The results
indicate that the fiber tube adding nickel can enhance the electrochemical performance of lithium-sulfur
battery. When current density is 0. 2 mA/cm®, initial discharge specific capacity of sulfur electrode
which is enhanced by nickel fiber tube, is 941. 6 mAh/g and the discharge capacity remains 593. 3 mAh/g
after 20 cycles, and the cell exhibits high discharge specific capacity and good cycle stability.

Key words: electroless plating; hollow nickel fiber tube;lithium-sulfur battery;cathode material
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