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Introduction:  The speciation of volatiles in the C-

O-H system within a silicate mantle likely depends on 

the oxygen fugacity buffered by heterogeneous 

equilibria involving mineral phases with variable 

Mg/Fe ratios. At reduced conditions carbon will be 

stable instead of carbonate, and this will limit the 

mobility and reactivity of carbon. In the Earth’s interior 

the fo2 at which carbon coexists with carbonate within 

peridotites is defined by equilibrium involving 

silicates, such as olivine and opx (EMOD buffer). Such 

phases are sensitive to melting processes as 

consequence of their Mg/Fe partitioning with the 

coexisting melt. In this study we performed 

experiments at the aim to test the applicability of the 

EMOD buffer to more Fe-rich compositions. We also 

measured the Mg/Fe partitioning between silicate and 

liquids as function of the oxygen fugacity.  

Experimental technique: We performed 

experimental measurements of the oxygen fugacity at 

which carbon and carbonate (solid or liquid) coexist 

within a peridotite assemblage in the system Ca-Mg-

Fe-Si-O-C. Experiments were performed between 3 

and 6 GPa and 800-1500 °C using multi anvil 

apparatus. The starting material was representative of 

the enstatite + magnesite = olivine + carbon + O2 

equilibrium (EMOD buffer) [1] and prepared using a 

mineral mixture of synthetic (or natural) olivine, opx, 

cpx, graphite and magnesite loaded into a graphite 

capsule, then wrapped by rhenium foil. We performed 

experiments at different iron contents using synthetic 

olivine with different Mg/(Mg+Fe) ratio. The oxygen 

fugacity was calculated using Ir metal as a redox sensor 

[1, 2]. Chemical compositions of the recovered run 

products were obtained by electron microprobe.  

Results and conclusions:  Preliminary results at 3 

and 6 GPa show the occurrence of carbonate-silicate 

melts coexisting with olivine, opx and cpx 

characterized by high iron content at temperature well 

below the solidus of a carbonated peridotite with a 

BSE composition. First measurements of the fo2  using 

the Ir sensor show that the carbon/carbonate 

equilibrium falls at least 2 log units below the 

EMOG/D buffer at the same temperature and pressure 

than in a peridotite. Further, we observed that 

carbonate melts in equilibrium with mantle-like olivine 

show high values of KD, which implies small Fe 

contents until a Fe# in olivine of 0.12 beyond which 

the KD suddenly decreases as a consequence of 

increasing Fe content in melts. 

Results from this study will help to improve our 

knowledge on the effect of bulk chemistry on carbon 

bearing redox reactions and possible implications for 

the dissolution of carbonate in liquids equilibrated with 

a Mars-like mantle composition at low fo2. 
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