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Figure S1. (a) XRD results of anatase TiO2; (b) Schematic diagram of the sample obtained by 

compressing a homogeneous mixture of TiO2 powder and liquid phase in a mold at 5 MPa for 30 

minutes, with a sample diameter of 10 mm. 

  



 

Figure S2. Schematic diagram of the cell used for testing solid-liquid coexistence samples. The 

cylindrical sample has a platinum electrode at both the top and bottom, maintained in full contact 

with the sample through springs and applied constant external force. The internal temperature of the 

cell is monitored in real time using a thermometer, and the temperature is controlled by a heater. Once 

the thermometer reading reaches the target temperature, it is maintained for 5 minutes to ensure that 

the sample temperature is consistent with the cell temperature. 

  



 

Total volume of liquid phase 
Apparent average thickness =                 

Total surface area of solid phase 

 

Figure. S3. (a) Schematic drawing of the solid-liquid coexistence system; (b) Relationship between 

average thickness of liquid phase and volume fraction of liquid phase. 

  



 

Figure S4. Deconvoluted bands of the Raman spectra of the S-N-S bending mode in TFSA- anion in 

different concentrations of LiTFSA aqueous solutions. The red band represents free TFSA- without 

interaction of Li+, and the blue band represents TFSA- interacted with Li+ ion. 

  



 

Figure S5. Results of changes in conductivity (red) and activation energies (blue) with the amount of 

HTFSA added to LiTFSA aqueous electrolyte at a liquid phase volume fraction of 30 vol%. (a) 1 mol 

kg-1, (b) 20.5 mol kg-1. The solid-liquid coexistence samples with a liquid phase volume fraction of 

30 vol% were prepared by adjusting the pH of the solution with the addition of HTFSA to the aqueous 

electrolyte of LiTFSA and mixing the pH-adjusted aqueous solution with TiO2 powder. The horizontal 

axis indicates the logarithmic opposite of the HTFSA added to the bulk solution. Results for 

conductivity and activation energies without HTFSA addition are shown at “∞” on the right side of 

the graph. The pH of the aqueous electrolytes of LiTFSA for bulk 1 mol kg-1 and 20.5 mol kg-1 without 

pH adjustment were 6.3 and 2.4, respectively, and the pzc of TiO2 was ca. 6. 

  



 

Figure S6. T2 relaxation times of hydrogen nuclei in water molecules within the TiO2/ LiCl-H2O and 

LiTFSA-H2O solid-liquid coexistence systems. (a) The relationship between the T2 relaxation time of 

hydrogen nuclei in water molecules and liquid phase volume fraction in the 20.5 mol kg-1 LiCl-H2O 

(blue), 20.5 mol kg-1 LiTFSA-H2O (red), and pure water (green) / TiO2 coexistence systems. (b) 

Variation of T2 relaxation time of hydrogen nuclei in different concentrations of TiO2/ LiCl-H2O solid-

liquid coexistence systems with liquid phase volume fraction. (c) The T2 relaxation times of water 

molecules (H) in 20.5 mol kg-1 LiCl-H2O (blue) and 20.5 mol kg-1 LiTFSA-H2O (red) as a function 

of electrolyte concentration at a liquid phase volume fraction of 40 vol%. 


