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Among the conventional and well stablished lithium-ion batteries (LIBs), the all solid-state lithium batteries (ASSLiBs) are considered to be the more promising next generation technology for large-scale energy storage devices due to its safety and energy density outperformance allowing the use of a lithium metal negative electrode.

Several inorganic materials have been studied as candidates to be used as solid electrolytes (SEs) in ASSLiBs such as sulphides, halides and oxides1, however, none to date, meet simultaneously all the mechanical, stability and transport properties to develop scalable high performance ASSLiBs. 

Since the discovery of high Li+ conductivity in Li3YX6 (X=Cl, Br),2 this family of halides have received great attention as catholytes due to their high stability towards high voltage cathodes. However, there is still a lack of understanding of the relationship between structure, composition and ionic conductivity in these materials. Furthermore, the development of low-cost systems with scalable processing routes is still needed. 

[bookmark: _GoBack]In this work, a series of novel halide SEs with different stoichiometries (Li2+xZr1-xMxCl6) have been prepared with the aim to optimise both the ionic conductivity and electrochemical stability by means of a simply and scalable eco-friendly synthetic route via the aliovalent substitution of the central metal of Li2ZrCl6 with non-critical raw materials like Fe(III), Mg(II) or Zn(II). XRD and neutron powder diffraction (NPD) studies have been used in combination with electrochemical analysis to bring insight on the relationship between their crystal structure, stability and ionic conductivity. The new sustainable SEs show up promising ionic conductivities close to 1 mS·cm-1.
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