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Figure S1. Schematic of the TEC cells with heating and cooling systems. The electrode area

is 3.14 cm?, and the distance of the two electrodes is 4.8 cm.
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Figure S2. (a) Voltage vs. current density of Li-TECs using a series glyme solutions (1G—4G)
of 1.0 M LiFSI salt for 7,4 of 25 °C and Ty, of 50 °C, and (b) voltage vs. current density of

Li-TECs with 1G electrolytes of 0.5-3.0 M LiFSIL
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Figure S3. (a) V,. changes vs. temperature difference of Li-TECs with LiFSI or LiTFSI and

1G or 4G electrolytes.
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Thot Was varied over 30—60 °C and 7,4 was fixed at 25 °C (b) Power

density vs. current density of Li-TECs for T4 of 25 °C and T}, of 50 °C.




B
o

40

(a) (b) Free solvent (C-O-C, CH,)
Solvating Solvent (852)
30 30+ (Li-0) (864) . . (840)
_:*E) Solvating Solvent . Ivent (C-0-C, CHy) Q (871) dne (832)
- ree solven -O-C, 2 Y
‘E 20} (Li-0) (850) g 20 - - X,
S ©82) L (832) 2 |\ B10)
= i = i .
= 10} | = 10/ N
900 850 800 900 850 I 800
Raman Shift / em™! Raman Shift / cm™!
40
C
( ) ) (SSO)Free solvent (C-O-C, CH,)
Solvating Solvent
30 wio (36;)/ M\y(842 626
- r (807)
m 1
20} .
5 @877) / &
St 1
= |
= 10} :

900 850 800
Raman Shift / cm™!

Figure S4. Raman spectra of (a) 2G, (b) 3G, and (c) 4G electrolytes of 1.0 M LiFSI
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Figure S5. Raman spectra of LiFSI 1G electrolytes of (a) 0.5 M, (b) 1.5 M, (c) 2.0 M, and

(d) 3.0 M.
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Figure. S6 Electrochemical impedance spectra of Li-TECs with 1.0 M LiFSI (a) 1G, (b) 2G,

(c) 3G, (d) 4G, and a Cu-TEC with (e) 0.7 M CuSO,4+ 0.1 M H,SO, aqueous electrolyte. (f)

Equivalent circuit employed for the fitting of impedance results. The experimental spectra are

denoted with circles and the best-fitted results are indicated by solid lines.
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Figure. S7 Electrochemical impedance spectra of Li-TECs with (a) 0.5 M, (b) 1.5 M, (c) 2.0

M, and (d) 3.0 M LiFSI 1G electrolytes, and (e) 1.0 M LiTFSI 1G and (f) 1.0 M LiTFSI 4G
electrolytes. The experimental spectra are denoted with circles and the best-fitted results are

indicated by solid lines.



