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Introduction: The high average density and low surface 
FeO content of the planet Mercury are shown to be consistent 
with very low oxygen fugacity during core segregation, in the 
range 3 to 6 log units below the iron-wüstite buffer. These low 
oxygen fugacities, and associated high metal content, are charac-
teristic of high-iron enstatite (EH) and Bencubbinite (CB) chon-
drites, raising the possibility that such materials may have been 
important building blocks for this planet. With this idea in mind 
we have explored the internal structure of a Mercury sized planet 
of EH or CB bulk composition. 

Results and discussion: Phase equilibria in the silicate man-
tle have been modeled using the thermodynamic calculator p-
MELTS, and these simulations suggest that orthopyroxene will 
be the dominant mantle phase for both EH and CB compositions, 
with crystalline SiO2 being an important minor phase at all pres-
sures. Simulations for both compositions predict a plagioclase-
bearing "crust" at low pressure, significant clinopyroxene also 
being calculated for the CB bulk composition. 

Concerning the core, comparison with recent high pressure 
and high temperature experiments relevant to the formation of 
enstatite meteorites, suggest that the core of Mercury may con-
tain several wt% silicon, in addition to sulfur. In light of the pres-
sure of the core-mantle boundary on Mercury (~7GPa) and the 
pressure at which the immiscibility gap in the system Fe-S-Si 
closes (~15 GPa) we suggest that Mercury's core may have a 
complex shell structure comprising: (i) an outer layer of Fe-S 
liquid, poor in Si; (ii) a middle layer of Fe-Si liquid, poor in S; 
and (iii) an inner core of solid metal. 

The distribution of heat producing elements between mantle 
and core, and within a layered core have been quantified. Avail-
able data for Th and K suggest that these elements will not enter 
the core in significant amounts. On the other hand, for the case of 
U both recently published metal/silicate partitioning data, as well 
as observations of U distribution in enstatite chondrites, suggest 
that this element behaves as a chalcophile element at low oxygen 
fugacity. Using these new data we predict that U will be concen-
trated in the outer layer of the Mercurian core. Heat from the de-
cay of U could thus act to maintain this part of Mercury's core 
molten, potentially contributing to the origin of Mercury’s mag-
netic field. This result contrasts with the Earth where the radioac-
tive decay of U represents a negligible contribution to core heat-
ing. 
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