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SIO; |attice!is a membrane through which H;Oreaniireely move

H,0/is not a part of the solid solution
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simplified research objective:

How fast can H,O move in/through the quartz crystal?
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EL,C) diffiision: avidenes from esgerimenialworiss

What was measured: Isetopic Vanaton eiiquariz (OXy/GER ISOIePES)

Detection method:

What was modelled:

liracer pantcles inrqualtz

Defermation Phenomena (hydrolitic weakening)

Infrared Spectioscopy. — H,O and OHF

Mass Spectroscopy: (secondary ions) — ®0Orand O

Concentration Profile of isotopic composition of quartz

One-dimensional diffusion model




EL,C) diffision: avidened from esgerimenialworiss

[Deformation EXPErMERLS

1L Diffusioniei H;ONS toor slew within thelimitsiei experimentation

e
/4
e Rer. Kronenperg et al. (1966)

Gerretsen et al. (1989)

2. Syntheticiquartz behaves completely: different

)y groWn-IN Water defects during symthesis

Diffusion coefficients

1. Temperature dependence?

2. Pressure dependence?

3. 1D diffusion?

re-evaluated data Kronenberg et al. (1986)




Wlaiiiemaiical Diffision lad2ls

@ne bimensional

1D diffusioniinra'semiciniinite body withrconstant suiace: concentiation

e.g. Farver & Yund (1991))
Brady (1995)

1D diffusion into a plane sheet of thickness /
uniform initial distribution, equal surface concentrations
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small times approximation, n=1 Kronenberg et al. (1986)
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chemical potential gradient
(concentration)

pressure gradient
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lange; sized crystaldefect

100x oby.

40x oby.
opt. microscopy.
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lange; sized crystaldefect

opt. microscopy.
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Prepenties oifitidinelusions: (alterations)in' compositionrandidensity)

6008 C
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Microthermometry.
Raman spectroscopy
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diffusion — change in density — change in homogenisaton temperature
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diffusion; =% change inicompesition —» change in spectra
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Wew maipemarical diffiision models

Fer example: Shidiffusion

1. diffusSion pores — quariz

[niinite external source

2. diffusion quartz — inclusions

instantaneous point source
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Clonelisions

Fluidiinclusions are suitable te characterize difiusion| throughrquartz

new! diffusion coefficients
new diffusion model
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