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Hydrous iron sulfates (HIS) are found only in a few localities on Earth, and few of them have been thoroughly characterized 
by both chemical and spectroscopic techniques. The fact that HISs are stable at low temperatures and pHs, makes them
likely candidates for possible phases on the surface of Mars. This study used X-ray powder diffraction, electron microprobe,
and Mössbauer spectroscopy to investigate the crystal chemistry of szomolnokite (Fe2+SO4 · H2O), melanterite (Fe2+SO4 ·

7H2O), coquimbite (Fe2
3+(SO4)3 · 9H2O), römerite (Fe2+Fe2

3+(SO4)4 · 14H2O), rozenite (Fe2+SO4 · 4H2O), and voltaite 

(K2Fe5
2+Fe4

3+(SO4)12 · 18H2O). Samples were obtained from the NMNH, Harvard Mineralogical Museums, dealers, from

Edward Cloutis, and were handpicked to create homogeneous separates. However, it was often impossible to prepare clean
mineral separates because these phases all look similar and are finely intergrown in common terrestrial parageneses. Few of
these samples are stable under ambient conditions, and samples sometimes altered (hydrated or dehydrated) based on 
humidity. The current JCPDS diffraction database has few entries for any of these phases, and many of them are synthetic
samples. Our XRD results showed that many of these phases are indistinguishable from one another, although slight
variations (i.e., lineshifts) apparently occur with cation substitutions. Microprobe analyses showed that none of the samples
studied was of pure end-member composition, and substitutions by Mg, Al, K, and Na for Fe2+ and Fe3+ were common.

Mössbauer results suggested that tetrahedral Fe3+ might be present in römerite and voltaite, though it is also possible that
the [IV]Fe3+ is present in an impurity such as a clay mineral. Furthermore, the relative amounts of Fe2+ and Fe3+ predicted by 
the formulas were rarely observed due to cation substitutions. We conclude that further detailed studies combining chemical,
crystallographic, and spectroscopic analyses are badly needed. 
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