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Effect of pressure and time on the properties of amorphous electrolytes

Adrien Fauchier-Magnan a , Patrice Perrenot b , Marta Mirolo c , Claire Villevieille a a Univ. Grenoble Alpes, Univ. Savoie Mont Blanc, CNRS, Grenoble INP, LEPMI Li-ion batteries with liquid electrolyte will reach their limitation in terms of energy density and safety [START_REF] Janek | A Solid Future for Battery Development[END_REF] . One of the solutions to improve future batteries is to replace this liquid electrolyte with a solid one. Currently, electrolytes are mixtures of flammable organic solvents, a solid would be less sensitive to this parameter, and it would also reinforce the interest of lithium metal as a negative electrode to reach higher energy densities. Many families of solid electrolytes have been studied in the literature, one of the most promising being sulphides. Indeed, the fact that they can be shaped at room temperature while maintaining high ionic conductivity is an advantage. However, they are generally unstable towards most chemical species and sensitive to air [START_REF] Mangani | Chemical Stability of Sulphide-Based Solid-State Batteries. Which One Is the Biggest Challenge to Tackle? Overview of Solid-State Batteries and Hybrid Solid State Batteries[END_REF] . Surprisingly studies on the room temperature sintering of the solid electrolyte alone without cycling are rare, although this is a fundamental issue. Indeed, when pressed at room temperature, porosity remains in the material which could promote crack formation during volume changes during cycling and could facilitate the dendrites growth [START_REF] Lewis | Chemo-Mechanical Challenges in Solid-State Batteries[END_REF] . We therefore propose to study the effect of pressure (255 and 510 MPa) and time (10 min and 15 h under press) on the microstructure of an amorphous electrolyte, in the present case Li 3 PS 4 (75% Li 2 S-25% P 2 S 5 ). To characterize the room temperature sintering we combined several techniques among them Focused Ion Beam -Scanning Electron Microscopy (FIB-SEM), Wide Angle X-ray Scattering and electrochemical techniques (ionic conductivity and lithium platingstripping). As revealed by the FIB-SEM images (Figure 1) it appears that the compactness is mainly dependent on the applied pressure and not on time in agreement with the literature [START_REF] Doux | Pressure Effects on Sulfide Electrolytes for All Solid-State Batteries[END_REF] . Thus, it would be logical that the ionic conductivity would be better for samples with a better compactness (510 MPa). But surprisingly this is not the case (Figure 2) and it is almost the opposite, since the most porous sample (255 MPa 10 min) shows a slightly better ionic conductivity. In this presentation we will try to correlate the morphological and structural change (FIB-SEM, XRD) of the solid electrolyte during room sintering process with the electrochemical properties (σ ionic , dendrite's formation). 
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Figure 1 :

 1 Figure 1 : Secondary electrons image extracted from the FIB-SEM stacks for the four different samples as a function of applied time/pressure.

Figure 2 :

 2 Figure 2 : a) Impedance spectra obtained at 0 °C for the four samples. b) Example of the impedance fit obtained using the RelaxIS software. The normalisation is made with the thickness of the pellets after the measurement.