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Abstract

This study focuses on the design and synthesis of novel nanostructured materials for different
electrochemical energy storage and conversion technologies, including rechargeable batteries,
supercapacitors, fuel cells, electrocatalysis, and (photo-) electrocatalysis. This research develops new
methodologies and an understanding of the general design and efficient synthesis of electroactive
materials with advanced architectures and desired compositions/components. This is only possible
with the acquired in-depth insights into the correlation between charge/mass transfer and nanoscale
structures, compositions/components with a combination of theoretical modeling, electronic structure
calculation, geometries optimization, and electrochemical technologies. The study develops general
strategies to synthesize hollow structures with high complexity. These hollow structured functional
materials, including metal oxides, sulfides, and phosphides exhibit exceptional electrochemical
properties for batteries, supercapacitors, and electrocatalysis.
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