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Supplementary Figure 1| Schematic drawing of the lab-scale cell used for the electrochemical
energy storage experiments.



Supplementary Figure 2| Cycle performance of a cell with the nLi,S-nLPSC-C cathodic mixture as
assembled in the methods section.
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Supplementary Figure 3| SEM images of pristine micron sized LisPSsCl (LPSC).



Supplementary Figure 4| Optical image of 3.3 mmol fully dissolved Lil and 10 mmol partially

dissolved LixS in 1 ml ethanol, respectively.



Supplementary Figure 5| (a) XRD patterns and (b) lattice parameters of the Li,S, Lil and Li,S-Lil

materials. All the patterns are fit with the Rietveld method as implemented in GSAS.



Supplementary Figure 6| Rietveld refinement of Li,S, Lil and Li>S-Lil based on the diffraction

patterns given in Supplementary Figure 5.



Supplementary Figure 7| One-dimensional (1D) ®Li magic angle spinning (MAS) spectra of the

individual Li,S, Lil and LisPSsCl materials.



Supplementary Figure 8| (a) 1D ®Li MAS spectrum and 2D EXSY cross sections of LiS-Lil-LigPSsCl

mixtures (alLi,S for asymetry of the Li,S peak), (b) Zoomed in spectrum of mLPSC.



Supplementary Figure 9| Post mortem (a) XRD and (b) NMR analysis of the mLi,S(Lil)-mLPSC-C
active materials after charging to 600 mAh/g and after 50 cycles to 600 mAh/g (disassembled at

the state of charging the cell to 600 mAh/g, and then measured the cathode mixture).



Supplementary Table 1| Activation voltage and over potential in our work compared with open

literature as shown in Figure 4d.

Solid electrolyte Pressure during
Activation Over- Reference
Cell Configuration  contentinthe  Temperature measuring the
plateau potential number

cathode battery

~2.4V vs.
In-Li | SE | Li2S-Lil n/a RT of 25 °C 72 Mpa ~500 mV 2
In-Li

~2Vvs. In-
In-Li | LPSC | Li2S 30% RT n/a ~700 mV 4
Li

Li | LPS—Kevlar| ~2.4V vs.
15% RT n/a ~500 mV 6
Li>S-Lil-VGCF-SS In-Li

In-Li | mLPSC | Lil RT of 24 1.69 V vs.
40% ~2 Mpa ~100 mV This work
coated mLizS ocC. In-Li
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