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Many rocks show disequilibrium textures.
Use experiments to determine the rates of processes.
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Decompression experiments

DECOMPRESSION EXPERIMENTS TIME-SERIES at P, =42 MPa, AT’ _=112°C
teT=12h [E] ssD_112_24 teT=24h [llssD_112_48 t@T =48 h

Begin at some “EQB” state

Mascota Basaltic Andesite
Decompress the system SThies snd Hames, ZIE
Quench at different times

Measure textural changes to obtain rates



Measure textural changes to obtain rates

SSD: time series
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Quench_ AT=150“C
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Temperature (°C}

Amount of disequilibrium commonly quantified as
“Undercooling” (AT)

Find Nuc./Growth rates as f(AT) through experiments

AT is not constant, but evolves in response to
crystallization, thus effective AT is often used

AT cannot be directly measured




and Supersaturation

Eqgb. Crystallinity
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e Equilibrium crystallinity can be
calculated (from experiments or MELTS)
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e Equilibrium crystallinity can be
calculated (from experiments or MELTS)

* Sample crystallinity (¢) can be measured
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e Equilibrium crystallinity can be calculated
* Sample crystallinity (¢) can be measured

* Supersaturation (A@) can thus be
quantified
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e Equilibrium crystallinity can be calculated
* Sample crystallinity (¢) can be measured

* Supersaturation (A@) can thus be
quantified




Crystallinity and Supersaturation

Eqb. Crystallinity

o
w

Sample Crystallinity
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* Supersaturation (A)
evolves through time

Nucleation and
Growth rates assuming
constant values of AT
do not account for
crystallization and thus
reduction in A
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Nucleation and Growth Rates
Crystallinity @ is ), Nl-Vi/ Jfunction of rates
V.

Sys
How fast do new crystals appear?

How fast do existing crystals grow?
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- Glass cooling
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imental results

Example exper

800°C10MPa 210 h

750°C 50MPa 504h



800 °C, 50 MPa
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Measuring small numbers of small things in
small volumes with often tew small contrast

Quantitative measurements are hard
- Numbers and sizes of small crystals
- Compositions (small crystals or thin rims)

SEM images can be fantastic, but are 2D

XRCT data can be... low contrast, low
resolution, and high frustration

]
Apparent De/a)y.

detection limit
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