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Abstract:  

The field of nanoscience in the past two decades has generated great capability of controlling 
materials at the nanometer scale and enabled exciting opportunities to design materials with 
desirable chemical, photonic, electronic, ionic and mechanical properties, which are important for 
advanced energy conversion and storage and for addressing the environmental issues. In this talk, 
I will show several examples on how we design rationally materials at the nanoscale for energy 
and environment, including 1) High-energy batteries with novel silicon and lithium metal anodes 
and sulfur cathodes. 2) Novel aqueous and redox-flow batteries for grid-scale storage. 3) Novel 
energy conversion mechanisms: water desalination batteries, microbial batteries to convert waste 
organics into electricity and thermal batteries to covert waste heat into electricity with high 
efficiency.                    
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