
ABSTRACT:
Reversible electrochemical reactions are the foundation for energy 
storage. We are interested in multiphase conversion reactions since they 
offer higher theoretical specific energies than intercalation based 
reactions. One class involves solid/liquid reactions such as metal plating 
and stripping. The other class involves solid/solid reactions such as the 
reversible transformation between metal fluorides and nanocomposites of 
metal and lithium fluorides. Batteries based on these non-intercalation 
based reactions still suffer from poor cycle life due to phase transitions 
and large volume and morphological changes. In the talk, we will discuss 
our work on addressing the challenges of lithium metal plating and 
stripping. A primary approach is to design solution reactions which 
produce chemically and morphologically homogeneous coatings on 
lithium. These coatings enable stable lithium cycling in liquid electrolytes 
while offering a pathway towards all solid state batteries. We will then 
show that battery reactions can also be leveraged as a new platform for 
materials synthesis. Utilizing the principle of multiphase conversion 
reactions, we recently developed a general method to synthesize a wide 
variety of nanoporous metals by removing one component from metal/
lithium halide nanocomposites, commonly observed in battery cathode 
reactions. Studying these reactions not only affords new nanomaterials but 
also sheds light on the mechanisms underlying their behavior in 
rechargeable batteries.
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