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Abstract

Lithium ion batteries have been  widely used in various el ectronic equipment
driven by power supply . But they are restricted to apply for large-scale(for example,
Electric Vehicle, Hybrid-Electric Vehicle, Electric Instrument) because of safety
problems arising from abuse or thermal stabilities. With the large-scale devel opment
and application of lithium ion batteries, it isimportant to research in the overcharging
performance.

The research about safety was focused on the organic electrolytes and the
positive materials. It is akey to add anti-overcharging additives for electrolytes and
modify the surface for electrode materials. In this paper, xylene and
cyclohexylbenzene were chosen as the anti-overcharging additives. Cyclic
Voltammogram was used to study the polymerization potential of the additivesin the
electrolyte. SEM ., EIS. XRD were employed to investigate the overcharging function.
Two methods have been applied to coating for electrode materials modification. We
used sol-gel method to synthesize Al,O3 coated material, and adopted co- precipitation
way to synthesize MgO coated material. Some researching methods were employed to
study the thermal stability and electrochemical performances for the coated materials,
suchasSEM. EDS. TEM. XRD and TG/DTA. The main results from these studies
were summarized as follows:

(1) Both xylene and cyclohexylbenzene can polymerize in-situ. The
polymerization potential of xylene was 4.66 V and the one of cyclohexylbenzene was
4.70V.

(2) Xylene or cyclohexylbenzene would polymerize when the battery was
overcharged. The polymerized products covered on the surface of the el ectrode and

membrane. As aresult, the hole in the membrane was blocked as well as the



Abstract

impedance increased. There was a great improvement on the overcharging
performance if 5% xylene or cyclohexylbenzene was added. The batteries were il
safe under 3 C, 10 V. And they had only a dight influence on the cycle behavior of the
lithium ion batteries with normal charge-discharge.

(3) The coating Al,O3 was found to have an amorphous structure and the coating
MgO was found to have a crystalline structure from X-ray diffraction result. The
structure of the bulk phase has no changes compared to pure LiCoO, material, which
indicated that the coating material just cover the surface rather than doping.

(4) Both of the coated materials can improve the thermal stability of LixCoOs,
and the effects were similar. The electrochemical tests showed that when the Al,Os
coating was under 5%, they exhibited excellent performance under normal or
overcharging potential. In contrast, by coating MgO, although LiCoO, exhibited a
good behavior with normal charge-discharge, the capacity retention was lower than
that of Al,O3 coated. Also, the cycle performance had no improvement under
overcharging potential. It revealed that the destruction of the structure of LiCoO,
related with the electrolyte. The direct contact of the positive electrode with the
electrolyte could be suppressed with the coating Al,Os. So the electrochemical and
overcharging performance were improved.

(5) The overcharging tests showed that batteries were safe under 3 C, 10 V with
3% Al;O3, and were still safe under 3 C, 15V with 5% Al,O3 . In the same condition,
it had only a delaying function to breakdown under 3 C, 10 V for coated with 5%
MgO.

Key Words: Lithium lon Batteries; Safety; Overcharge
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