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Abstract : Lithium secondary batteries using lithium metal count electrode are easy to use and
to analyze the specific characteristics of working electrode. Nevertheless, during the charge
operation internal electrical short circuit could be caused by the dendritic growth of lithium.
The cell failure by the short circuit depends on the condition of separator such as constitutive
material and thickness. To prevent the cell failure caused by the dendritic growth of lithium,
the electrochemical properties of the cell of lithium metal count electrode were evaluated for
four different kinds of separator. Among the tested separators, GMF (glass micro-fiber filter,
300 um) was the most promising one because it could effectively prevent the cell failure during
the charge. The cell using GMF separator had relatively low impedance. Generally the cell
using thicker separator than 50 pm could effectively avoid the cell failure by internal short cir-
cuit and had the good cycleability. The highest rate capability by the signature method was
acquired in the case of GMF separator.
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Fig. 1. Fabrication procedure of coin type lithium secondary battery of graphite/Li metal.
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(b)TF403S5 cellulose.
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Fig. 3. Nyquist plots of lithium secondary battery of
graphite/lithium metal with various separators.
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Fig. 4. AC impedance of lithium secondary battery of
graphite/Li metal with various separators.
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Fig. 5. Potential behaviors of lithium secondary battery
with various separators during the 1* discharge and charge.
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Fig. 7. Potential behaviors of lithium secondary battery with
celgard separators during the 1st discharge and charge.
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Fig. 8. Specific capacities and cycle performances of lithium
secondary battery with GMF and Celgard 2 sheets.
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Fig. 9. Signature rate capabilities of lithium secondary
battery with GMF and Celgard 2 sheets.
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