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Determination of hydrogen partitioning between metal and silicate by in situ
synchrotron X-ray observation under high pressure and micro-area analysis
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The purpose of this study is to constrain the distribution of hydrogen
between the core and mantle during planetary differentiation. Since in-situ observation experiments
using synchrotron radiation, which were originally planned, were not successful, we decided to
analyze quenched experimental samples.

The high-pressure experiments were carried out at 2 GPa and 1923 K. The samples were encapsulated in
boron nitride or Si02 capsules. The starting sample consisted of a mixture of iron and oxide
powders with Mg(OH)2 as a hydrogen source. The capsule was sealed in a platinum tube to prevent
water loss from the capsule during the experiment.
The amount of water in the quenched silicate glass of the recovered sample was 0.13~0.24 mass% for
the starting sample containing 0.25 mass% water and 0.53 mass% for the starting sample containing O.
5 massh water, suggesting that most of the hydrogen was partitioned to the silicate under the
experimental conditions.
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