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Thorium mineralization is frequently hosted in carbonate-
bearing rocks, and thorium commonly substitutes into the
structures of carbonate-bearing minerals that have precipitated
from or been modified by hydrothermal fluids. Given this
common association, it is reasonable to propose that the presence
of carbonate ligands in hydrothermal solutions promotes the
transport of Th through the formation of stable aqueous
complexes. Our ability to evaluate this hypothesis, however, is
hindered by the lack of experimental data for Th-carbonate
species at conditions beyond ambient. The low-temperature data
indicate that carbonate is a strong complexing agent for Th.

In this study, we investigated the solubility of Th in carbonate-
bearing fluids at elevated temperature (175-250°C) by the
autoclave solubility technique [1]. We demonstrate that, in
contrast to its behavior at low temperature, Th does not form
stable carbonate complexes at the temperatures investigated.
Instead, its solubility is governed by hydrolysis reactions. Under
the experimental conditions investigated (0.05-0.5m
NaHCO3/Na2CO3; pHT ~7.8-9.8), the hydroxyl complexes are
Th(OH)4

0 and Th(OH)5
-. Thermodynamic formation constants

were derived for these species at the temperatures considered in
our experiments to permit forward modeling of Th mobility in
natural systems. Our study concludes that Th-carbonate species
are unlikely to play a major role in the transport of Th in natural
hydrothermal fluids.
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