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Data for the solubility of minerals in aqueous solutions at 

high pressures and temperatures are essential for our 
understanding of fluid properties, mass transport and 
growth/dissolution processes of minerals in Earth’s crust and 
upper mantle. [e.g. 1-4].  

Although a fairly extensive dataset is now available on the 
solubility of minerals in aqueous fluids at high pressures, most 
of the data above 0.5 GPa have been obtained by ex situ 
weight-loss quench methods in piston-cylinder presses [e.g. 5-
7]. However, the uncertainties are generally large and difficult 
to quantify, because the resulting phase assemblages and 
product textures are characterized at post-experimental 
conditions. This can be problematic for the interpretation of 
the results if phase transitions, quench crystallization, 
incongruent dissolution or mechanical fragmentation occured.  

We developed a new in situ mass-loss technique for 
hydrothermal diamond anvil cell experiments that uses the fact 
that crystals show birefringence in polarized light. 
Birefringence depends on the crystal’s phase difference and its 
thickness. By measureing the phase difference at every point 
on a crystal, the thickness of the crystal at every such point 
can be determined and its surface area mapped. By 
multiplying the thickness of the crystal with its surface area its 
volume can be calculated. The mass of a crystal is then given 
by its volume multiplied by its density. With this method 
crystal masses less then a few %g can be determined  

This new method combines the advantages of ex situ and 
in situ approaches, such as direct observation of the reaction 
path of the sample while circumventing their obvious 
disadvantages, such as quench problems. 
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In surface and sub-surface environment, microorganisms 

mediate dissolution and precipitation processes of minerals, 
and thus affect geochemical cycling of elements. Antimony 
(Sb) and arsenic (As) are considered to have comparable 
geochemical behavior and toxicity, both are redox sensible 
and toxic even at low concentrations. In natural environment, 
weathering of mining waste is one of the major source of 
contamination by metal(oid)s including Sb and As. 
Determination of biotic factors influencing Sb and As mobility 
is crutial to understand geochemical behaviour of these 
elements in environement.  

In this study, we performed controlled incubations of mine 
tailings containing > 0.2% and 0.06% of Sb and As 
respectively under abiotic and biotic (phylogenetically divers 
heterotrophic bacteria) conditions to assess the role of bacteria 
on As and Sb release upon dissolution process. Role of 
microbes (biotic factor) was evaluated by comparing the 
amount of a given element released during biotic incubation to 
the amount of the same element released during abiotic 
incubation at the same pH value.  

The results shown that all used bacteria were able to 
weather highly contaminanted solids. For a given pH value, 
the amount of released Sb and As varied between the strains 
and was from half-fold less to three-fold greater than under 
abiotic conditions. This indicates that complexing metabolites 
produced by bacteria play an important role in the overall 
dissolution process and may have accelerating or inhibiting 
effect on Sb and As release. Positives correlation coefficients 
of biotic factors between Sb and Fe (R2 = 1), Ca (R2 = 0.58), 
and Al (R2 = 0.999) as well as negative correlation coefficients 
of biotic factors between As and Fe (R2 = 0.58), Ca (R2 = 
0.98), and Al (R2 = 0.57) sugest its different behaviour upon 
microbial dissolution.  

In conclusion, heterotrophic bacteria influence Sb ans As 
geochemical pathway and mobility in environement. 

 


