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LETTERS
Aluminum substitution in MgSiO; perovskite: Investigation of multiple mechanisms by
Al NMR

JONATHAN F. STEBBINS,"* HIROSHI KOJITANL,> MASAKI AKAOGL? AND ALEXANDRA NAVROTSKY?

'Department of Geological and Environmental Sciences, Stanford University, Stanford California 94305-2115, U.S.A.
“Department of Chemistry, Faculty of Science, Gakushuin University, 1-5-1 Mejiro, Toshima-ku, Tokyo 171-8588, Japan
3Thermochemistry Facility, Department of Chemical Engineering and Materials Science, University of California, One Shields Avenue,
Davis, California 95616, U.S.A.

ABSTRACT

In the Earth’s mantle, the mechanism(s) of solid solution of Al in MgSiO; perovskite strongly
impacts its thermodynamic and transport properties. We present A1 NMR data for perovskite samples
of nominal composition Mg(SigoAly;)O,0s, to test a mechanism by which Al** substitutes at the
octahedral Si** sites, leaving a corresponding number of O-site vacancies. We find evidence for this
process in a significantly greater peak area for Al at B (Si) sites vs. A (Mg) sites in the structure, and
the possible identification of a small concentration of five-coordinated Al adjacent to such vacan-
cies. However, substitution of AI** at the A sites remains significant. As in perovskite-type techno-
logical ceramics, O-atom vacancies may play an important role in enhancing ion mobility and the
dissolution of water.



