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Mantle transition zone as a hydrogen isotope reservoir

Sano, Asami
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High pressure experiments suggest that wadsleyite and ringwoodite can

contain significant amount of water up to 3.3 wt.%. Because these are the main constituent of mantle
transition zone (MTZ), MTZ has an ability to keep water up to several times of ocean. This study
aimed at clarifying whether DH fluctuation occurs at MTZ reflecting the bond strength which varies
among high pressure polymorphs.
The partitioning experiment was conducted using Kawai-type multianvil press. To test for
equilibrium, partitioning experiments are made with changing duration times. The fractionation
factor decreases with increasing of duration time towards equilibrium. The present result shows that
the depletion of deuterium of upper mantle can be explained as a result of DH fractionation between
upper mantle and MTZ. MTZ plays a role of the deuterium reservoir in the Earth’ s mantle.
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