Developing a carbonate clumped isotope geothermometer

In carbonate minerals, solid-state diffusion can lead to
changes in the concentration of isotopic ‘clumps’ (13C
and 80 in the same carbonate molecule). The
reaction forms the basis of an isotopic thermometer
that increasingly leans to the right with decreasing
temperature.
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With support from ACS—PRF, we examined the

kinetics of the solid-state 3C-180 reordering reaction.

We determined Arrhenius parameters allowing the
reaction rate to be predicted as a function of
temperature.
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The first-order rate equation can be combined with
the Arrhenius equation to predict the extent of
clumped isotope reordering during heating at a
specific temperature for a specific length of time.
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The solid-state reordering process can also be used to
record cooling rates of exhumed strata or rock units
cooling after metamorphism. The final state of 13C-
180 clumping of a rock gives it’s apparent equilibrium
temperature T, which is a function of cooling rate.
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