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Investigation of temperature and concentration effect on the structure of Ca-doped BaTiO;

by X-ray absorption spectroscopy

B+t 7 () IESARI Fabio, KWHRE, SHE—, LIIKIE

Doping barium titanate (BTO) with Ca enhances its temperature stability and increases its

Curie temperature, improving its application in multilayer ceramic capacitors (MLCC). In this

study we investigate the structural properties of Ca-doped barium titanate (BCT) using X-ray




absorption spectroscopy, focusing on nanoparticles prepared by the hydrothermal method
with doping at molar concentrations of 2% and 5%. Measurements were conducted at the
Aichi Synchrotron Radiation Center, examining Ti K-edge, Ba L-edges, and Ca K-edge to
assess structural changes and examine the dopant local environment. Low temperature
measurements were also conducted at the Ti K-edge and Ba L-edges to investigate
temperature phase transitions. Reverse Monte Carlo simulations were carried out to
simultaneously fit data from multiple edges and obtain a three-dimensional model of the
structure. Our study demonstrates the potential of using synchrotron radiation in refining
manufacturing processes for advanced ceramic materials, paving the way for enhanced device

performance.
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