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Chromium is a chemical element of importance in many
industrial applications, typically extracted from the mineral
chromite. In addition, chromite is used as a petrogenetic indicator
of physico-chemical conditions of magmatic processes.
Understanding the conditions of chromite formation is thus of
interest from both a fundamental and an applied point of view. In
this work, an integrated experimental and numerical approach
has been performed to predict the solubility of chromite in
silicate melts, taking into account parameters such as
temperature, oxygen fugacity, and melt composition.

For the experimental part of the work, tests on chromite and
chromium oxide equilibration with basalt and haplobasalt melts
at high temperature (1440 °C) were performed at 1 bar. The
oxygen fugacity of the atmosphere was controlled in each
experiment by CO-CO2 gas mixtures. For the numerical part of
the work, our data and that from the literature [1, 2, 3] were used
to derive a thermodynamically based model, including the
concept of optical basicity as a proxy for activity coefficient
ratios in the silicate melt.

The model describes chromite and magnesiochromite
solubility as a function of silicate melt composition, temperature
and oxygen fugacity and it may be applied to a wide variety of
chromite-bearing systems. The model has been applied to the
situation of assimilation of magnesiochromite-bearing
serpentinite lithosphere by mafic melts. It is predicted that the Cr
content of the melts increases significantly, triggering massive
chromite crystallization. Hybridization, cooling, oxidation and
magma degassing are all favorable for this process.
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