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μX-ray Absorption Near-Edge Structure and μX-ray mapping fluorescence to investigate solid state electrolyte decomposition
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Introduction Conclusion

Can the binder help improving the stability of the solid electrolyte ?
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  Next run in June of 2023: X-Ray Absorption Sectroscopy (XAS) ID 12 Global XAS measurement K-edge, P-edge and Cl-edge (reliable to XRD patterns) Outlook • ID 21 : μX-ray mapping Fluorescence o Adding binder implies a displacement of E o from 2474 eV to 2472 eV : sulfur (-II) environment is modified o Adding binder reduce the intensity of oxidised sulfur (+VI) : protection of the binder against oxidation ✓ Not inert binder: chemical (XRD) and electrochemical (cyclic voltammetry) decomposition ✓ Fluorescence mapping: local sulfur density information → focus on point of interest ✓ μXANES at S K-edge: local modifications of sulfur electronic structure and environment Li 2 S and LPSCl were both used as reference of sulfur oxidation state (-II) o X-ray Photoelectron Spectroscopy (XPS) : complementary surface technique Study of surface decomposition (reliable to μXANES measurements) Binder impact the hybrid electrolyte : sulfur local electronic structure and local environment are modified for hybrid electrolyte with high amount of binder Electrochemistry results Setup Pellet sintered under pressure in Ar-filled glovebox Pressure up to 250 MPa 500 μm 7 mm XRD performed at BL04 -MSPD; ALBA synchrotron Can μX-ray Absorption Near-Edge Structure help to understand hybrid electrolyte decomposition ? X-ray source E = 2,48 keV Sulfur K-edge 0,1 μm Detector μXANES region provides local electronic structure and local environment informations On each point of interest (POI) on the region of interest (ROI) is performed a μXANES measurement → local sulfur analyse ray Absorption Near-Edge Structure Several region of interest (ROI) are identified thanks to a sulfur density map Binder is not inert in the composite electrolyte Identification of Point of Interest (POI) thanks to fluorescence mapping High sulfur density Low sulfur density For 5 wt% of binder, XANES results depend on the choice of the POI LPSCl signature disappears for hybrid electrolyte with 15% and 30% of binder Setup Very good ionic conductivity ➢ Easy processing (cold sintering) ➢ Poor electrochemical stability windows (chemical decomposition) ➢ Poor mechanical properties during cycling (mechanical decomposition)Checking the impact of the binder on:➢ The electrochemical stability window ➢