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Effect of electrolyte component on low-temperature
performance of LiFePO,batteries
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Abstract: The compatibility of LiFePO, cathode with electrolyte at low temperature (—20 °C) was studied.
Electrochemical analysis was employed to investigate a series of electrolytes with different compositions for the
LiFePOg4/Li half cells. The results show that the interface impendence at low temperature is the key factor affecting the
performance of LiFePO, batteries. The discharging capacity of the LiFePO./Li cells significantly decreases, and the
polarization and resistance increase due to an increase in the interface impedance between the electrode and electrolyte.
In addition, the interface impedance change is directly related to the ratio of the linear and cyclic carbonate solvents. At
—20 °C, the electrolyte with 33% (volume fraction) cyclic carbonate has the lowest interface impedance. The discharging
capacity of the corresponding LiFePOy4/Li half cells is 113.9 mA-h/g and about 75% as that of the room temperature one.
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Table 1 Chemical structure and property of cyclic carbonates and linear carbonates solvents at 25 ‘C (78th ed CRC manual)

Solvent Abbreviation ~ Chemical structure M, #/C tn/C & pl(g-em?) u/(Pa-s)
o
Ethylene * *
EC o 88.06 243.0 38.0 89.60 1.321 1.850
carbonate
o
Propylene ?
PC 102.08 242.0 —48.8 64.92 1.200 2.530
carbonate ”
o
o
Dimethyl
DMC 0 90.08 90.5 3.0 3.12 1.069 0.585
carbonate /
o——
o
Ethyl methyl
b EMC o 104.11 107.5 -14.0 2.96 1.012 0.650
carbonate / o /
Diethyl &
DEC )L ) 118.13 126.0 —43.0 2.82 0.975 0.748
carbonate N B

* =40 C
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Table 2 Solvent components of electrolytes

Sample No. Solvent component Volume ratio
A EC+DMC+EMC 1:1:1
B EC+PC+EMC 1:3:7
C EC+PC+EMC 1:1:3
D EC+DEC+DMC+EMC 1:1:1:3
E EC+PC+DEC+EMC 10:1:2:7
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Fig. 1 Conductivities of electrolytes with different components

as function of temperature
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different electrolytes: (a) 25 °C; (b) 20 C
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