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The growing applications of the rare earth elements (REE) to the
high-tech and green technology industry has led to an increased
interest in the thermodynamic behavior of REE minerals and their
aqueous complexes within the geochemical community. The REE
minerology and rock chemistry of REE deposits can display
significant variations during hydrothermal overptint Monazite
(CePQ) is a common mineral in these deposits and, in several
cases, can be attributéal hydrothermal mineralization processes.
The giant REE deposit in the Bayan Obo carboriaitel the IOA
deposit in Pea Riddé contain monazite displaying significant
compositional and textural variations that may provide useful
vectors of fluid-rock interaction and ore deposition processes. To
quantify the meaning of these variations using thermodynamic
modelling will require a robust thermodynamic dataset for REE
minerals and their aqueous compléxes

In this study, a series of hydrothermal batch solubility
experiments have been conducted using LafFFOPQ, NdPQ
and EuPQ to assess the compatibility of available calorimetric
data of these minerals and the thermodynamic data of the aqueous
REE species. Additional calorimetric and XRD measurements
were carried out to determine the thermodynamic properties of a
series of monazite solid solutions. Solubility experiments were
carried out in aqueous HCIM;POs-bearing solutions at
temperatures between 100 and 250 °C at saturated water vapor
pressure. The equilibrium constantssdKdetermined for each
endmember was then evaluated as a function of temperature and
extrapolated to standard conditions of 25 °C and 1 bar. The results
indicate significant differences in retrieved solubilities in
comparison to the available literature data. We will demonstrate
the impact of this new thermodynamic data by analyzing the
results of several batch system equilibrium simulations using the
GEMS code packagehttp://gems.web.psi.ghand the MINES
thermodynamic databasétip://tdb.mines.edu Our current and
future thermodynamic data will be implemented in this
thermodynamic framework and allow for the more accurate
prediction of the hydrothermal behavior of REE in mineral
deposits.
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