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Stability and spectroscopy of Mg sulfate minerals: Role of hydration on sulfur isotope
partitioning†
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aBstract
functional theory. We determine the heat of hydration for MgSO4·nH2O, compute the Raman and
infrared spectra for several phases and calculate the S isotope partitioning as a function of hydra
n = 7 and n
per MgSO4
states. The Raman spectra of all phases present clear SO4
a remote environment, like the martian surface. We discuss the character and atomic displacement
pattern of all vibration modes and compute the 34S/32
34
favors enrichment in the lighter S isotope 32
34 32
S/ S partitioning
could be observed by in situ spectroscopy on the surface of Mars. Moreover this can be related to
circulation on Mars.
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introduction
The presence of monohydrate and multiply hydrated sulfate

Magnesium sulfates play a major role among these minerals,
but sulfates of other cations have been also proven to exist, like
gypsum, jarosite, etc. (Blaney and McCord 1995; Aubrey et al.
Magnesium sulfates are compounds exhibiting an amazingly

The minerals of this group have been traditionally studied in
the context of evaporitic deposits, or of alteration products of
martian surface and of the icy moons from the outer Solar
System, the planetological importance of these minerals has
been fully appreciated.
The relative stability of these phases is conditioned not only
by pressure and temperature but also by the partial pressure of

from one to another, but not all such transitions are reversible
for each MgSO4 unit. The anhydrous phases do not exist as
rently used as a desiccant. The family of related minerals are, in
order of increasing hydration: the monohydrate, MgSO4·H2O,
sanderite, MgSO4·2H2

4

·2.5H2O

4·4H2O formula, pentahydrite,
MgSO4·5H2O, hexahydrite, MgSO4·6H2O (Zalkin et al. 1964),
epsomite, MgSO4·7H2O (Baur 1964b), and finally, meridianiite,
MgSO4·11H2

† Special collection papers can be found on GSW at http://ammin.

drated MgSO4 phases by changing and/or preserving humidity
conditions locally.
Experiments on the phase diagram of the MgSO 4–H2O
system reveal that the surface conditions on the planet Mars,
and more precisely the day/night cycle, span the static stability

depend on kinetics of reactions and on the thermodynamical

to determine the effect of hydration on the Raman spectra, and
to predict the isotope partitioning.
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