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Abstract 

Lithium metal is envisioned as an ideal material for high energy-density electrochemical energy applications due to its light weight and high 
electropositivity. However, due to its strongly reducing nature, there are many challenges in effectively using it in practical devices. Liquid 
electrolytes that are commonly used today are unsuitable due to the tendency to decompose in contact with Li metal and the inability to resist 
lithium dendrite formation on cycling. In this work we focus on enabling solid electrolytes for practical devices incorporating Li metal. We first 
identify candidate materials for stabilization with Li metal through computational screening of various compounds. Atomic layer deposition of 
thin films of aluminates and tantalates are performed and observed to stabilize the interface of Li metal and the NASICON-type LAGP solid 
electrolyte, thereby confirming the initial materials screening. The family of Li-rich antiperovskites are investigated and also observed to remain 
stable with Li metal, hence providing another option for stabilization of Li metal. We then fabricated polymer-ceramic composite solid 
electrolytes via photopolymerization in order to make processing of thin solid electrolytes scalable and rapid. 
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