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Results of H-D exchange experiments in forterite
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The presence of hydrogen defects in olivine has a profound influence of its physical
and mechanical properties, even when present at low concentrations. We present here
the results of an isotope diffusion study (H-D exchange experiments) undertaken in
natural iron-poor olivine single crystals.

The results show that diffusion is highly anisotropic with diffusion along [100] around
fifty times faster than along the two other crystallographic directions. The isotopic
diffusion is significantly faster than the rate of hydrogen extraction from the same
mineral. The isotopic diffusion laws for the [100] and [001] directions are:

Di100) = Do exp[-144+ 19 kdmof !/RT] and Doy} = Do exp[-188+ 77 kImol /RT],
with logD, equal to -5.86+0.41 and -7.820.65, respectively.

However, these diffusion laws are much slower than the diffusion laws for hydrogen
uptake in San Carlos olivine, but they have the same anisotropic behaviour (Demouchy
and Mackwell, 2006). Demouchy and Mackwell (2003) performed also uptake diffu-
sion experiments in synthetic forsterite; they obtained similar diffusion rates but with
different anisotropic behaviour: diffusion along [001] was ten times faster than along
[100]. Our results point out the general complexity of the mobility of hydrogen defects
in olivine.
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