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Integrating Experiments and Calculations to Study Ceramics-based Battery Materials
Ping-Chun Tsai (34 15)
National Taiwan University of Science and Technology

My research focuses on the design, synthesis, and characterization of advanced ceramic
materials and devices for battery technologies, including electric vehicle batteries, grid-scale
energy storage, and sustainable low-carbon manufacturing. To develop next-generation battery
materials with high energy density, fast charge/discharge capability, enhanced safety, long cycle
life, and low cost, | specialize in integrating experimental techniques with theoretical
calculations.
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These techniques include co-precipitation and <weory Calculatio,,

sol-gel synthesis, electrochemical measurements,
single-particle electrode analysis, laboratory-scale
battery assembly and testing, first-principles AL
calculations, and finite element analysis. My current — Thermodymamic
work focuses on novel ion conduction mechanisms P
in solid electrolytes, the interfaces between solid
electrolytes and electrodes, and the scalable
manufacturing and characterization of commercial
cathode materials for lithium-ion batteries. This
integrated experimental and theoretical approach
has enabled deeper understanding and targeted
design of solid electrolytes and their interfaces with
electrodes. &
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