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Investigation of atomistic solute segregation at ceramic grain boundaries
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In_this study, we aim to _reveal the atomistic mechanisms of solute
segregation at ceramic grain boundaries (GBs) using Yttria-stabilized zirconia (YSZ) as model
materials. We have systematically fabricated different types of symmetric, asymmetric and small
angle tilt YSZ GBs using bicrystal method, and the atomistic GB segregation structures were observed

by atomic resolution STEM-EDS. It was found that Y segregated at all GBs, while O segregated at
most of the GBs. Furthermore, atomistic GB segregation structures were confirmed. These results
suggest that the GB solute segregations are mainly dominated by the long-range electric interactions
between charged GB core and charged point defects, while elastic strain also affects the Y
segregation in the GB.
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