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Figure S1. (a) Impedance ratio of Rs, Rct, Rw in AN-based electrolyte under different 

temperatures. (b) Nyquist plots of AN-based electrolyte coin cell supercapacitors at 

different temperatures.
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Figure S2. (a−b) Raman spectroscopy of single solvent (MPK, MEK, AN solvent), 

solvent mixtures (AN/MPK, AN/MEK), and electrolytes (TEMA-BF4 in AN/MPK, 

AN/MEK). (c−d) Snapshots of molecular dynamics simulations. (Atom Colors: B, 

pink; C, grey; F, light blue; H, white; N, dark blue; O, red.) 
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Figure S3. (a) Freezing tests of different electrolytes at −40 ℃. (b-g) Arrhenius plots 

of ionic conductivities of electrolytes.
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Figure S4. (a−d) Nyquist plots of different electrolytes based coin cell supercapacitors 

at different temperatures.
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Figure S5. The corresponding equivalent circuit diagram of TEMA-BF4 in AN/X-

based coin cell supercapacitor. Here, X stands for DIOX, MPK, MEK, ACT and PC.
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Figure S6. Activation energies of impedance in different co-solvent-based electrolytes. 

The activation energies of (a) Rs, (b) Rct, (c) Rw and (d) R in DIOX/MPK/MEK/ACT/PC 

co-solvent-based electrolytes.
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Figure S7. Cyclic voltammetry plots of different electrolytes based coin cell 

supercapacitors at different temperatures. 
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Figure S8. The lower limit of operating temperature and corresponding capacitance 

retention rate of TEMA-BF4 in AN/ACT, TEA-BF4/AN, PMIm-NTf2/(AN-MB)[1], 

SBP-BF4/(AN-DBC)[2], TEMA-BF4/(AN-EA)[3], SBP-FSI/PC[4], Li-FSI/(MA-FEC)[5] 

electrolytes.
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Table S1. Comparison of binding energy obtained from DFT calculation.

Systems Total Cation Anion Eb (Ha) Eb (eV)

TEMABF4 −757.63 −332.96 −424.60 −0.060717 −1.65

TEMABF4 -AN −890.62 −332.96 −557.60 −0.051869 −1.41

TEMABF4 -AN-ACT −1084.10 −332.96 −751.09 −0.043255 −1.17

TEMABF4-AN-AN −1123.47 −332.96 −790.46 −0.043927 −1.23

TEMABF4-AN-PC −1272.90 −332.96 −939.89 −0.045937 −1.25
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