


Design and Synthesis of Nanostructured Materials
for Energy Storage

Jin-Sung Park

Department of Materials Science and Engineering, Ajou University, Suwon, 16499, Korea
email: jinsung@ajou.ac.kr

The increasing demand for energy storage has motivated the search for highly efficient electrode materials for use in rechargeable batteries with enhanced energy density and longer cycle life. This presentation delves into the innovative strategies employed in the design and synthesis of nanostructured materials, which stand at the forefront of addressing these demands. We explore the pivotal role of nanoengineering in optimizing the electrochemical properties of electrodes, thereby significantly enhancing battery performance. Central to the discussion is the utilization of advanced aerosol spray techniques represented by spray pyrolysis, spray drying, as well as electrospinning and hydrothermal approach, which have emerged as versatile and scalable methods for fabricating nanostructured electrode materials. Moreover, we highlight the integration of nanostructured oxides, sulfides, selenides with conductive carbonaceous frameworks such as amorphous carbon, reduced graphene oxide, and carbon nanotubes, which synergistically improve conductivity and stability of the electrode materials. Through a series of case studies, we illustrate the successful application of these nanostructured materials in lithium-ion battery, which is the dominant power source for energy storage, and various types of next-generation batteries including sodium-/potassium-ion batteries, aqueous zinc-ion batteries, lithium-sulfur batteries, and lithium-selenium batteries, showcasing their potential for providing energy storage solutions.



