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Abstract: This study investigated characteristics of ICR18650 batteries with different electrolyte compositions in the
range of 88C~-30°C. ICR18650 cells using 1M LIRFEC:DEC:DMC(3:5:5) and 1 M LiRFEC:DEC:DMC:EMC
(3:5:4:1) electrolyte systems, which DMC and EMC solvent were added in 1 M, [HEFDEC electrolytes have

high specific energy in the wide range of temperature. The specific energy of ICR18650 batteries using ¢l M LiPF
EC:DEC:DMC(3:5:5) and 1M LiP§ EC:DEC:DMC:EMC(3:5:4:1) electrolyte at “&D was 64% and 59%

of room temperature(26), respectively.
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Fig. 1. Ragone plots of ICR18650 battery with different electrolytes compositions. (a) 1M LIBFEC:DEC(5:5) (b) 1M LiPFg,
EC:DEC:DMC(3:5:5) (c) 1 M LiPF, EC:DEC:DMC:EMC(3:5:4:1) (d) 1 M LiPF 5, EC:MPC(8:2) (e) 1 M LiPFs MPC
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Fig. 3. RC time constant plots against specific power of ICR18650
battery with different electrolytes at 60°C.
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Table. 1. The energy density of ICR18650 batteries with different electrolyte compositions at various temperature.

Specific Energy (Wh/kg)

No.
80°C 6C°C 40°C 25C 1C°C o°C -10°C -20°C -30°C
1 M LiPF;, EC:DEC(5:5) 135 121 119 109 107 103 84 3 0.2
1 M LiPF;, EC:DEC:DMC(3:5:5) 128 123 120 132 112 119 88 100 85
1 M LiPFs,
3 EC:DEC-DMC:EMC(3:5:4:1) 128 126 126 135 110 115 90 98 80
1 M LiPF;, EC:MPC(8:2) 123 110 112 85 100 5 3 1 0.3

5 1MLiPR, MPC 54 56 70 101 84 70 72 67 41
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