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Slavikite—Revision of chemical composition and crystal structure
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abstract

Given its abundant occurrence at Wieściszowice, SW Poland, we have carried out a revision of the 
chemical composition and crystal structure of the sulfate mineral slavikite. Slavikite crystallizes in the 
trigonal space group R3. The unit-cell parameters, determined using single-crystal X-ray diffraction 
(R1 = 0.0356) at 100 K, are a = 12.1347(6) Å, c = 34.706(3) Å, and V = 4425.9(5) Å3. The results of 
chemical analyses reported in the literature and made on material from Wieściszowice unequivocally 
show that Na is not an essential component of slavikite, at odds with the generally accepted Süsse 
formula and model of the crystal structure. Our chemical analyses and structure determination lead 
us to propose a new, more adequate, formula for slavikite: (H3O+)3Mg6Fe15(SO4)21(OH)18·98H2O. The 
crystal structure consists of infinite layers of Fe-hydroxy-sulfate linked with [Mg(H2O)6]2+ octahedra, 
forming a honeycomb-like structure. These layers are perpendicular to the Z axis and are built up 
from two types of SO4

2– tetrahedra and two types of Fe octahedra (Fe1 with O and OH, and Fe2 with 
O, OH, and H2O ligands attached, respectively). 

Compared to previous studies, the main skeleton of the slavikite structure, i.e., the layers of Fe3+-
hydroxy-sulfate, Mg[(H2O)6]2+ octahedra and disordered isolated sulfate ions, remains unchanged. 
However, on the basis of careful chemical analysis and single-crystal X-ray diffraction studies, we 
conclude that Na cations are absent from the structure of slavikite and their positions are occupied by 
disordered protonated water clusters balancing the excess of negative charge in the structure. These 
protonated water clusters are located at the inversion centers on the 3 axes of symmetry between two 
[Mg(H2O)6]2+ cations also lying on such axes (but not at the inversion centers). This structure also 
contains another disordered moiety—an isolated sulfate anion located at the inversion center of the 3 
axis. This SO4

2– anion is disordered in such a way that each oxygen atom partially occupies 5 positions 
resulting from 5 different orientations of the anion. This complex anion is linked by hydrogen bonds 
with the O atoms of ordered water molecules. In consequence, the disordered sulfate anion is surrounded 
by 12 ordered water molecules, thus forming a spherical water environment around the sulfate. 
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introDuction

Secondary sulfate minerals resulting from sulfide oxidation 
are currently recognized as sensitive environmental indicators 
and play an important role in the acid drainage mobilization of 
metals and the monitoring of water quality (Alpers et al. 2000). 
One of these minerals is slavikite, the subject of this paper. Slavi-
kite forms as a product of pyrite weathering, especially in shales 
and slates containing chlorite or other magnesian minerals. 

Slavikite has generally been recognized as a rare mineral, but 
is known from many localities. It has been found in Valachov 
Hill (type locality), Luka near Mednik, Vrané, Štĕchovice, Jarov, 
Troja, and Mandát, all Bohemia, Czech Republik (Van Tassel 
1972); Smolnik and Medzev, Slovakia (Makovický and Streško 
1967); Pöham, Salzburg, St. Peter ob. Rehnweg, Kärnten, and 
Aigen, Steiermark, Austria; Franquenies, Brabant, Stavelot, and 
Val-Dieu, Liège, Belgium; St. Cyprien-sur-Dourdou and Avey-
ron, Kaymar, France (after Van Tassel 1972); Wieściszowice, 
Rudawy Janowickie, Poland (Parafiniuk 1991, 1996); Quebrada 

de la Alcaparrosa, Argentina (Gordon 1941); Galena Hill near 
Porcupine Creek, Yukon Territory, Canada (Van Tassel 1972); 
and Alum Cave Bluff, Tennessee (Coskren and Lauf 2000; Ham-
marstrom et al. 2005). Slavikite has been reported also from 
Germany, Greece, Hungary, Italy, and Norway. 

As a rule, slavikite occurs with other secondary sulfates in the 
crusts or efflorescences on the surface of weathered pyrite-bear-
ing rocks. It may be associated with halotrichite, pickeringite, 
fibroferrite, botryogen, copiapite, jarosite, natrojarosite, epso-
mite, gypsum, and sometimes also melanterite, szomolnokite, 
alunogen, alums, and other minerals (Van Tassel 1972). 

The history of the study of slavikite is quite complicated and 
well summarized by Van Tassel (1972). It was first described by 
Jirkovský and Ulrich (1926) from an occurrence in the oxidation 
zone of pyritic shales on Valachov Hill near Skřivaň, Bohemia. 
The mineral was named in honor of the Czech mineralogist 
František Slavik (1876–1957), professor at Charles University 
in Prague. Rost (1941) proved that the same mineral had been 
described earlier, in 1882 by J. Klvaňa as paracoquimbite. Rost 
(1941) suggested that despite the priority rule, the name slavikite 
should be kept as it was better known in the literature. The name * E-mail: j.parafiniuk@uw.edu.pl


