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The interfacial conductivity of the biphasic electrolyte was characterized via
electrochemical impedance spectroscopy (EIS). The experiment was as follows: two
titanium foils (1 cm x 1 cm) served as electrodes, each immersed in the aqueous phase
and organic phase. The distance between the two electrodes was 1 cm. EIS
measurements were performed using an electrochemical workstation. Interfacial
resistivity (p) and conductivity (o) were calculated using:

p=RS/L (1)

o=1/p (2)
where p denotes resistivity (2 m), R represents resistance (€2), S is the cross-sectional
area (m?), L is the distance between electrodes (m), and o corresponds to conductivity
(Sm™).
The H* concentration in the organic phase was quantified by acid-base titration. Five
organic phases (BE-T/P(0:1), BE-T/P(1:4), BE-T/P(1:2), BE-T/P(2:3) and BE-
T/P(3:2)) were mixed with the aqueous phase and then allowed to stratify. 1 mL of each
organic phase was measured with the addition of 20 uL. methyl orange indicator. 0.1 M
KOH standard solution was slowly dripped into the five organic phases until a sudden

color change from orange-red to yellow. The consumed KOH volume was recorded.

Table 1. Acid-base titration experiments of five electrolytes.

Electrolytes T/P(0:1) T/P(1:4) T/P(1:2) T/P(2:3) T/P(3:2)

Volume of KOH consumed (uL) 600 400 350 320 300




Fig. S1. Photographs showing the phase separation behavior after shaking for the BE-
T/P(2:3).
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Fig. S2. Raman spectra of the organic phase and aqueous phase for the BE-T/P(2:3) in

its initial condition and after 5 days of storage.
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Fig. S3. Photographs showing the phase separation of the electrolyte systems with

different organic solvents and TFEP mixed with water.
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Fig. S4. EIS plots of five biphasic electrolytes for characterizing interfacial

conductivity.
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Fig. S5. Conductivity of aqueous phase, organic phase, and between two phases for the
BE-T/P(2:3).
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Fig. S6. EIS plots of BE-T/P(1:0) for characterizing interfacial conductivity.
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Fig. S7. CV curves of three batteries using BE-T/P(1:2), BE-T/P(2:3), and BE-T/P(3:2).

Fig. S8. SEM images of polished pure Zn foil.
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Fig. S9. GCD curves of batteries with different concentrations of ZnBr,.
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Fig. S10. SEM images of pristine carbon felt.
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Fig. S11. Coulombic efficiency of the battery using BE-T/P(2:3) at current densities of
0.25,0.50, 0.75, 1.00, and 1.25 mA cm™2.



