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Modeling of fracturing induced by hydration and hydration reactions
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Hydration and dehydration of rocks play crucial roles on global circulation of
H20 in the Earth’ s interior. It is known that these reactions commonly proceed with fracturing, but the
detailed mechanism is still poorly understood. In this study, based on a distinct element method, we
succeeded in making a novel model for the coupled processes of surface reaction-fluid flow-fracturing. We
revealed that typical prograde metamorphism (volume-decreasing dehydration) and retrograde metamorphism
(volume-increasing hydration) produce contrasting fracture patterns mainly induced by stress fields due
to the solid volume change. Such a feedback also controls the effective reaction rate of serpentinization

within the oceanic lithosphere.
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