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Quantitative analysis of functional elements segregated in general ceramics
grain boundaries using nano-electron probe spectroscopy

MUTO, SHUNSUKE
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This study aims to develop a robust scheme to identify the
crystallographic sites where functional dopants segregated in general randomly-oriented grain
boundaries occupy and their associated chemical states there by combining the dopant analysis using
electron beam rocking and advanced spectral imaging techniques.

we developed a beam controlling software to correct the aberrations of electromagnetic lens of
TEM, which enables the incident electron beam to illuminate a sample with parallelly foucued on a
area smaller than 100 nm in diameter.

The present method applied to a Y-doped SrTi03 grain boundary, and we successfully obtained the
X-ray channeling signal from Y, suggesting that Y occupies particular atomic columns and also
associated oxygen vacancies are introduced to compensate for the charge imbalance at the position
next to the doped Y. The present results are summarized as a review report in the annual bulletin of

Japan Institute of Metals.
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