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Abstract

Lithium ion battery is one of the most promising chemical power sources at
present. It is widely used in a variety of portable electronic devices, and is further
extended to the application of electric vehicles. However, the performance of lithium
ion batteries still can't meet the current social demand for the chemical power source.
The researchers conducted a wide range of relevant improvement of the research of
lithium ion batteries. Recently much attention has focused on metal oxide anode
materials , due to their high theoretical capacity, simple preparation method, abundant
raw material sources and safety performance. However, metal oxide anode materials
suffer the poorer cycle performance and lower initial coulombic efficiency. To
overcome these disadvantages, some approaches, such as nanosized structure, mixing
SnO,, doping carbon nanotubes andcarbon coated layer, have been carried toimprove
the electrochemical Iperformance of Fe and Ni oxide anodes.

The main experiments and results of this thesis are given as follows:

(1) The nano-structured Fe;04-SnO,/carbonnanotubes composite electrodematerial
was prepared by the hydrothermal method. As this oxide material is electrochemically
cycled by a current density of 50 mA/g in the potential range 0 and 3.0 V and, the first
discharge capacity and charge capacity are 1097 mAh/g and 849 mAh/g, respectively
with a coulombic efficiency of 77.5%. Until the 50" cycle, the discharge capacity
remains 702 mAh/g, verifying a good cycle performance. In addition, this materials is
cycled ata current density of 200 mA/g and 800 mA/g, the discharge specific capacity
ofthe 50" cycle material is 623 mAh/g and 605 mAh/g. The improved electrochemical
performance are attributed to: (1) nanosized structure mixture oxide by using
Sn(OH)e> as dispersing agent,(2) the increase of electrical of conductivity by the
doping of CNTs (carbon nanotubes).

(2)The nano-structured NiO-SnO,/carbon composite electrodematerials were prepared

by the method of precipitation. As this oxide material is electrochemically cycled by a
I
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current density of 50 mA/g in the potential range 0 and 3.0 V and, the first discharge
capacity for the material is 1951 mAh/g and the first charge capacity is 1256 mAh/g
with a coulombic efficiency is 64.4%. After 50cycles, the discharge capacity presents
a higher capacity of 718 mAh/g. The nanosized of NiO-SnO, composite that was
prepared by using carbon microspheres as the template, and the surface modification
of carbon layer were the reason for its enhanced electrochyemcial performace.

Key words: lithium-ion battery; anode materials; metal oxide; nano materials
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