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Effect of fluid composition on growth rate of monazite in quartzite at 1.0 GPa and 1000 °C
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ABSTRACT

The dependence of monazite coarsening rate on fluid composition was evaluated by performing
growth experiments in a piston-cylinder apparatus at 1.0 GPa and 1000 °C. Results show that the rate
of monazite coarsening in quartzite + fluid is strongly sensitive to fluid composition. Although other
studies have shown that monazite solubility is higher in acidic fluid, addition of 2 m HCI to H,0O
decreased the growth rate. Textural observations and modeling indicate that monazite growth in 2 m
HCl occurs through a combination of Ostwald ripening and coalescence. Addition of 2 m NaCl to H,O
should have increased monazite aqueous solubility and made the fluid interconnected, but the expected
increase in monazite growth rate did not occur, with monazite size distributions showing no change
between 0 and 165 h and no measurable growth. lon adsorption on the surface of monazite may have
slowed the rate of monazite growth on addition of HCI and stopped growth on addition of NaCl. The
strong dependence of monazite coarsening rate on fluid composition suggests that the size of crystals
produced by metamorphic coarsening may not be a reliable indicator of duration of metamorphism,
and that adsorption of ions on mineral surfaces may be significant even at 1000 °C.
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