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Coupled substitution of H* and Al** into dense
hydrous magnesium silicate (DHMS) phases
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Abstract

Subducting slabs are supplying water into the deep mantle, and some
hydrous minerals may be present in the mantle transition zone and even
in the uppermost lower mantle. The water storage capacities of mantle
minerals are supposed to be significantly coupled with Al by a
substitution with Mg?*, Si** or Mg?* + Si**, because Al®* is the trivalent
cation, and H* is the monovalent cation. We have examined the effect of
Al for the water content and the stability of some hydrous phases in the
system MgO - Al,O; - SiO, - H,O in the uppermost lower mantle
condition. We succeeded to synthesize the Al-bearing hydrous minerals
(Al-bearing phase B, Al-bearing superhydrous phase B, Mg-Si bearing
0-AlOOH), and found that the significant coupling of H and Al were
occurred in these minerals. The chemical compositions and the lattice
parameters are discussed about the difference between the pure
chemical forms. Still more, the substitution mechanisms were
considered basically by the chemical compositions and the information
of the crystal struetures. Our study suggests that water can be stored in
the uppermost lower mantle in the form of Al-bearing hydrous minerals
or nominally anhydrous minerals.
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