Diffusion dans les verres et liquides

Quelques illustrations en science de la Terre
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Mobilités différentielles de H,O et CO, dans les magmas
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REDOX ET DIFFUSION
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Cooper and Co-workers (1996...):
Mechanisms and Rate of Basalt Oxidation in Anhydrous System: A diffusion-limited process

Oiidation front

AIR

O,+4e =>20%

Fe?* =>Fe* + e

Oxidized Reduced

—> Oxidation rate not limited by O incorporation but by divalent cation or electron migration rates

— However, a model challenged in 2010 & only applicable for dry systems (Hydrogen-free)
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DIFFUSION D’OXYGENE AUSSI?
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Reduction of Fe3* by H,: Glasses color and Fe3*/Fe?*

800°C, f,,, ~ 40 bar

Fe,0; initial = 0.4 wt%, 5 min Fe,0, initial = 1.2 wt%, 30 min

~500 um

~300 um

No Ferric iron measurable



Reduction of Fe3* by H,: Evidence for a diffusion-limited process
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Evidence for the secondary effect of f,, in comparison to f,,

Ar-H2, f,,,= 0.02 atm
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Absorbance units

Evidence for incorporation of H in the form H, & OH
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The f,,, dependence of the reaction rate: A flux-limited process
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Temperature dependence of the reaction-rate

log Reaction Rate (m 261
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Comparison of model for H, solubility in amorphous silicate

H, solubility seems independent on the melt structure
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Hydration of glasses by incorporation+oxidation of H,

OH penetration (cm)
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BILAN ET DEMAIN....

» Science de la Terre: diffusion dans le liquide et verre est importante
» Advection + Diffusion
» Diffusion en systemes bi-tri-phases
» La pression pas intrinsequement important, mais
» Pression = H20... entre dans la structure, effet sur les D.
» Redox: oxygene diffuse ou pas? Tracer diffusion de O fiable?

» Hydrogene moleculaire = diffusion, reaction, immobilization... D>D,,,,

Reversal? Sortie d’H2?
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Molar fraction of oxides
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