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R E Applied Study on Lithium metal and Graphite as Anode Materials for

Lithium Secondary Batterics

Lithium secondary batteries have widely been used as the electrical power sources of
potable appliances due to their high energy densities, which are more than twice that of lead
acid batteries or nickel hydrate batteries. Recently, the full-blown applications of lithium
secondary batteries to clectrical vehicles have been expected to decrease the amount of CO,
cmission and protect the environment. In this study, the charge/discharge reactions of Li metal
and graphite as anode materials for lithium secondary batteries were investigated to enhance
their properties such as the capacity and the cycle reversibility form the second to the sixth
chapter. ~
Firstly, L1 deposition/dissolution reactions in the organic electrolyte solutions bemg

accompanied by side reactions between lithium and electrolyte were studied because lithium
metal is the most desirable anode material from the viewpoint of the capacity density in the
second chapter. The dendritic deposition of Li and the passivation films so called SEI (Solid
Electrolyte Interface) formed on Li surface degrade the coulombic cfficiencies between
charge and discharge. The SEI is supposed to be composed of more than two layers, where the
outer one is LiF and the inher one is Li;O, by using XPS analysis.

In the third and forth chapter, the attempts to improve the capacity and the cyclabﬂlty
of graphite anode were done by using the high temperature (2700 °C) heat treatment of
general graphite or the deposition technique of Ag fine particle with a diameter of about 100
nm on graphite powder. The capacity of heat-treated graphite increased by 15% (357 mAh g™
because the proportion of the hexagonal structure in graphite, which has superior reversibility

~of the Li intercalation and deintercalation, also increased after heat treatment. On the other
hand, Ag-deposited graphite had an excellent cyclability sustaining more than 88% of the
initial capacity even after 1500 cycles. Deposited Ag was supposed to form the preferable SEL
to reduce the resistance of the charge/discharge reactions. |
- In the fifth and sixth chapter, the overcharge behavior and the thermal stability of
graphite anodes concerning the safety of lithium secondary batteries was focused. It was
found that the formation of dendritic Li during overcharge, which would be highly reactive
and cause internal short, was suppressed when the -graphite was ground to create the
amorphous layer on its surface by using SEM and Raman spectroscopy. The defects on the
amorphous surface would act as the deposition nuclei and lead to the uniform deposition of Li.
Furthermore, the thermal stability of Li-intercalated graphite was supposed to be enhanced
due to the decrease of the specific surface area of graphite.




