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Solid solubility limit of incompatible element in olivine aggregates
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Trace elements in_rocks segregate at mineral grain boundaries and
significantly alter the physical and chemical properties of the Earth®s interior. Therefore,
quantification of solubility limits of trace elements at grain boundaries is fundamental information

for understanding rock properties. To clarify the solubility limits of impurity elements in olivine
polycrystals, we synthesized samples with large effective volumes of grain boundaries, controlled
the grain size, added trace elements, and established a method to analyze element concentrations
along grain boundaries. Two types of impurity-added samples were prepared: pure olivine samples with
specific elements added for grain boundary segregation, and samples containing various impurity
elements synthesized using mud samples collected from the Horoman peridotite rock body.
Three-dimensional elemental mapping and concentration measurements near grain boundaries were
performed on the synthesized samples.
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