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The chemical composition of the asteroid Ryugu is determined by X-ray
fluorescence analyses

NAKAT, Tzumi
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We developed a technique to analyze whole rocks by wavelength
dispersive-X-ray fluorescence (WD-XRF) without pressurizing and molding a trace powder sample of the
asteroid Ryugu, which was successfully brought back to Earth by the aster-oid probe “ Hayabusa 2.”
The composition of Ryugu is similar to that of lvuna-type carbonaceous meteorites (Cl chondrite).

The sample is characterized with a high water content, which could be directly quantified by
determining its total oxygen (0) content. The fundamental parameter method using ferroalloy as a
standard enabled the quantitative analysis of carbon (C). Energy dispersive XRF enabled the analysis
of C by introducing an SDD detector that uses graphene as a detector window material. The proposed
method allows the nondestructive analysis of light elements (C, O, and chlorine) and expands the
applications of XRF analysis to a wide range of geological samples.
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