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Abstract : Many studies on the electrochemical performance of Li secondary batteries have
been obtained using coin-type cells due to the ease of assembly, low cost and ensuring repro-
ducibility. The coin-type cell consists of a case, a gasket, a spacer disk, and a wave spring.
These structural features require a greater amount of liquid electrolyte to assemble than other
types of cells such as laminated cells and cylindrical cells. Nevertheless, little research has been
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conducted on the effect of excess liquid electrolytes on the electrochemical performances of
Li secondary batteries. In this study, we investigate the effect of different amounts of electrolyte
on the coin-type cells. The amount of electrolytes is adjusted to 30 and 100 mg mAh™'. Cycle
performances at room temperature (25°C) and high temperature (60°C) and high voltage are
performed to investigate the electrochemical properties of the different amount of electrolytes.
In the case of the unit cell including the electrolyte of 30 mg mAh™!, the discharging capacity
retention characteristic is excellent in comparison with the case of 100 mg mAh™ under the high
temperature and high voltage condition. The former shows a larger increase in internal resis-
tance than the latter, confirming that the amount of electrolyte significantly influences the dis-
charge capacity retention characteristics of the battery.

Keywords : Lithium-ion Batteries, Electrolyte Amount, Coin-type Cell
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Fig. 1. Difference in the space of the same cell due to the
amount of electrolyte.
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Table 1. Control of weight by liquid electrolyte injection volume.

50 uL 50 L 50 uL 600 pL 600 pL 600 pL
A 204 4 A () 35971 35973 35958 35955 35911  3.973
B ol d 7 o+ Aal ¥l (@) 36723 36712 36709 38401 38279 3.8845
[B-A]: 22814 ) A 27 (mg) 752 73.9 75.1 244.6 236.8 2472
. = on
[B-A}2.4 mAh: 21 =5 & & ‘;HH] s A 56 30.8 313 101.9 98.7 103.0
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2.4.2 Electrochemical Impedance Spectroscopy
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Fig. 2. Formation step voltage profile of two cells
(Formation step is C/10 rate under CC mode for charging
and discharging between 3.0 and 4.2 V vs. Li/Li").
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Fig. 3. Discharge retention of two cells having either 30
mg mAh™ or 100 mg mAh™ electrolyte amount (1 C rate
under CC/CV mode for charging, 1 C rate under CC
mode for discharging between 3.0 and 4.2 V vs. Li/Li").
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Fig. 5. Nyquist plots of unit cells measured after (a) 100 cycles at 25°C between 3.0~4.5 V related to Fig. 4a and after (b)

200 cycles at 60°C between 3.0~4.2 V related to Fig. 4b.
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