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Xenon behavior in deep crust
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Xenon has long been taken as a tracer of the evolution of the
Earth and formation of the Moon!!. Compared to other noble
gases, up to 90% Earth and Mars’ Xe is missing from the

atmosphere, known as the ‘missing Xe paradox’®.

Recently
many studies support Xe reactivity at depth with planetary
materials®¥l. To better constrain Xe distribution, one of the most
effective way is to investigate the partition coefficients of the
major silicate minerals and melts in melting and crystallizing
processes. Experiments from quenched methods find Xe partly
located in gas bubbles, resulting in inconsistencies in Xe
solubility and partition coefficients whether or not bubbles are
analyzed P®, Therefore, it is questionable whether the measured
solubility and partition coefficient faithfully reflects the
equilibrium solubility and partition coefficient at experimental
conditions. We hence combine two in-situ methods to investigate
partitioning of Xe in magma/mineral system using (1) Resistance
diamond anvil cell with in-situ Synchrotron X-ray Diffraction
and X-ray fluorescence Analysis; (2) large volume press with in-
situ Synchrotron Energy Dispersive X-ray Diffraction Analysis
under high P and high 7 up to 3 GPa, 1050 °C. Xe-doped
hydrous plagioclases are used as starting glass. We find that Xe
becomes pretty compatible at high P-T conditions (Fig. 1),
indicating Xe is preferentially retained in minerals during
continental crust partial melting processes. Our result strongly
supports the hypothesis of Xe storage at depth to explain the
‘missing Xe’ paradox.
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Fig. 1: Partition coefficients of Xe between plagioclase and melt at high 7.
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