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Polymerization of methane molecule and reaction between released hydrogen and olivine in the Earth’s mantle
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Existence and states of C-O-H fluids in the Earth’s mantle are important issues to be understood, because they relate considerably to the mantle dynamics. It is considered that the deeper part of the upper mantle, the mantle transition zone, and the lower mantle are zones in which CH4-H2O fluids are dominant. However, study on effects of methane fluid on mantle minerals was extremely limited. In this study, high-pressure and temperature experiments of methane-olivine systems were performed under the mantle condition. Stability of methane, formation of heavier hydrocarbons was examined. In addition, the effect of methane on phase transition of olivine to high pressure phase and the crystal structure were examined. The X-ray diffractometry and Raman spectroscopy showed that polymerization of the methane molecules occurred even under the conditions where olivine coexists. Polymerization of methane molecules resulted in release of hydrogen. Effect of the released hydrogen on olivine structure was examined.
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