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Figure S1. (a) Nyquist plots of IL2:8 electrolytes with different FEC content. (b) The calculated ionic 
conductivities of these IL electrolytes at 25 °C based on (a). 

 
Figure S2. The first three charge–discharge curves of IL electrolytes with four different Li[TFSA] 
salt concentrations. (a) IL1:9 electrolyte. (b) IL2:8 electrolyte. (c) IL3:7 electrolyte. (d) IL4:6 electro-
lyte. 
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Figure S3. The cycling performance of Li/LiFePO4 in IL2:8+5% electrolyte for 42 cycles. (a) Cycle 
number. (b) Capacity. 

 
Figure S4. Charge–discharge curves and the corresponding capacity and Coulombic efficiency as a 
function of cycle number of Li/LiFePO4 with IL3:7+5% electrolyte. (a) Capacity. (b) Cycle number. 

Table S1. Comparison of the performance between the studied electrolytes and typical electro-
lytes. 

Parameter Our Electrolyte Carbonate-Based Advanced ILs 
Ionic conductivity 3.32 mS cm−1 10–12 mS cm−1 2.1–8.5 mS cm−1 

Electrochemical window 5.21 V ~4.5 V 4.3–5.0 V 
Thermal stability Up to 489 °C <80 °C 300–400°C 

Safety Non-flammable Flammable Non-flammable 
Li/LiFePO4 ΔV (10 cycles) 0.12→0.25 V 0.1→0.5 V [1–3] 0.15→0.6 V [4–5] 

References 
1. Berhaut, C.L.; Lemordant, D.; Porion, P.; Timperman, L.; Schmidt, G.; Anouti, M. Ionic association analysis of LiTDI, LiFSI and 

LiPF6 in EC/DMC for better Li-ion battery performances. RSC Adv. 2019, 9, 4599–4608. 
2. Fan, L.; Wei, S.; Li, S.; Li, Q.; Lu, Y. Recent Progress of the Solid-State Electrolytes for High-Energy Metal-Based Batteries. Adv. 

Energy Mater. 2018, 8, 1702657. 
3. Ubong, E.U.; Dimitrov, B. Regression of the Response Variable of a High Temperature PEMFC–PBI Membrane. J. Electrochem. 

Soc. 2010, 157, B1059–B1067. 
4. Zheng, Y.; Wang, D.; Kaushik, S.; Zhang, S.; Wada, T.; Hwang, J.; Matsumoto, K.; Hagiwara, R. Ionic Liquid Electrolytes for 

Next-generation Electrochemical Energy Devices. EnergyChem 2022, 4, 100075. 
5. Matsumoto, K.; Nishiwaki, E.; Hosokawa, T.; Tawa, S.; Nohira, T.; Hagiwara, R. Thermal, Physical, and Electrochemical Prop-

erties of Li[N(SO2F)2]-[1-Ethyl-3-methylimidazolium][N(SO2F)2] Ionic Liquid Electrolytes for Li Secondary Batteries Operated 
at Room and Intermediate Temperatures. J. Phys. Chem. C 2017, 121, 9209–9219. 

0 1 2 3 4 5 6 7 8 9 10 11
0

30

60

90

120

150

180

93

94

95

96

97

98

99

100

101

 Charge capacity
 Discharge capacity
 Coulombic efficiency

C
ou

lo
m

bi
c 

ef
fic

ie
nc

y 
/ %

Cycle number

C
ha

rg
e/

di
sc

ha
rg

e 
ca

pa
ci

ty
 / 

m
Ah

 g
−1

0 50 100 150 200
1.5

2.0

2.5

3.0

3.5

4.0

4.5

70 80 90 100
3.15
3.30
3.45
3.60

 

 

 1st
 2nd
 3rd
 4th
 5th
 6th
 7th
 8th
 9th
 10th

Capacity / mAh g−1

Vo
lta

ge
 / 

V

0.25 V 

 

0.14 V

(a) (b)


