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Sustainable management of end-of-life lithium-ion batteries

[bookmark: _GoBack]Abstract 
Lithium-ion batteries (LIBs) are key to advancing energy storage for electric vehicles (EVs) and renewable energy systems, but their potential environmental tradeoffs have not been fully explored.  While recent work has focused on scarcity of key materials, such as lithium and cobalt, attention to their ultimate emergence in the waste stream has received considerably less attention, particularly because adoption of EVs is still relatively low. As such, key uncertainties surround the emergence and timing of these batteries in the waste stream and the ability of domestic recycling infrastructure to recover materials of interest from what is expected to be a highly variable mix of discarded batteries.  A proactive approach is required to design and deploy end-of-life (EOL) collection, reuse, and recycling systems to avoid potential sustainability tradeoffs. 

This presentation will overview recent research carried out to create sustainable solutions for this future waste challenge, including: 1) a scenario-driven material flow analysis to estimate the future flows of waste batteries generated after use in electric vehicles; 2) life cycle assessment on alternate pathways for managing these batteries, including reuse, recycling, and landfill; and 3) eco-efficiency analysis of a circular-economy based waste management hierarchy. Results indicate that economic and environmental objectives can be achieved, even as this waste stream grows in the future, but only through proactive design of reuse and recycling infrastructure and policy. For example, greatest sustainability benefits were estimated for more “open” circular management systems, like cascading reuse of batteries in energy storage applications. However, reuse is far less represented in current research and policy development when compared to recycling, which carries much smaller environmental savings.

Bio
Dr. Callie Babbitt is an Associate Professor in the Golisano Institute for Sustainability at Rochester Institute of Technology, where she conducts research to proactively quantify and minimize environmental impacts of emerging technologies.  Callie’s research group creates new methods and models in the field of industrial ecology that are inspired by the study of ecological systems in nature. They apply these models to study sustainability challenges and solutions for food waste management, consumer electronics, lithium-ion batteries, electric vehicles, and nanomaterials.  

She translates this research into courses at RIT in Sustainability, Architecture, and Industrial Design and into informal education programs at the K-12 level.  Her collaboration with Rochester-area schools and Women in Engineering at RIT aims to increase the number of female students who pursue science, engineering, and sustainability degrees and careers.  These efforts have been recognized by national and international academic and research communities. In 2013, Callie was awarded the Faculty Early Career Development (CAREER) Program Award by the National Science Foundation, and in 2011, she received the AT&T Technology and Environment Award for her research and teaching efforts in sustainability. 
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