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Crystal chemistry of the new mineral brandholzite, Mg(H2O)6[Sb(OH)6]2,
and of the synthetic analogues M2+(H2O)6[Sb(OH)6]2 (M2+ = Mg, Co)
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ABSTRACT
Brandholzite, a new magnesium antimony hydroxide hydrate mineral, Mg(H2O)6[Sb(OH)6]2, has
been discovered in Au-Sb-Quartz veins of the former mining district of Brandholz-Goldkronach,
Fichtelgebirge, Germany. The new mineral is associated with stibnite and antimony-ochers and forms
colorless, platelike crystals up to ~1 mm in size. Natural as well as synthetic samples obtained by
–
–
slow evaporation of an aqueous solution exhibit {1010} twinning, leading to a pronounced 31m
pseudo-symmetry. The crystal structures of brandholzite and its synthetic analogue were investigated using single crystal X-ray CCD data: trigonal, space group P3, Z = 6, a = 16.119(1) Å,
c = 9.868(1) Å, R1 = 0.034 for 14788 Fo > 4σ(Fo) (brandholzite), and a = 16.113(1) Å, c = 9.868(1)
Å, R1 = 0.029 for 16624 Fo > 4σ(Fo) (synthetic analogue) and 525 variable parameters each. The
structures are isotypic with bottinoite, Ni(H2O)6[Sb(OH)6]2, and are built up by nearly regularly
shaped, isolated Mg(H2O)6 and Sb(OH)6 octahedra which are interconnected by hydrogen bonds
only. The strongest lines in the powder pattern are [d-value (Å), I, hkl]: 4.636, 100, (300); 3.392, 70,
(302); 4.946, 50, (002); 2.356, 40, (332). At 589 nm, the mineral is optically uniaxial negative with
refractive indices nω = 1.570(2) and nε = 1.569(2). The crystal structure of the pseudo-isotypic synthetic compound Co(H2O)6[Sb(OH)6]2 was also investigated: trigonal, space group P3, a = 16.105(1),
c = 9.851(1), Z = 6, R1 = 0.051 for 13516 reflections with Fo > 4σ(Fo) and 525 parameters. Compared to the Mg-antimonates and bottinoite, a significant rotation of some Sb(OH)6 octahedra is
observed in Co(H2O)6[Sb(OH)6]2.

INTRODUCTION
Colorless crystals of an hitherto unknown mineral embedded in a stibnite matrix were found in the BrandholzGoldkronach area, Fichtelgebirge, Germany, by S. Meier who
provided samples to us. Using chemical and thermogravimetric
analyses, IR-spectroscopy, and X-ray powder diffractometry,
this new mineral was identified as magnesium antimony hydroxide hydrate, Mg(H2O)6[Sb(OH)6]2. An initial structural
model for synthetic Mg(H2O)6[Sb(OH)6]2 and isotypic compounds had already been proposed by Beintema (1936). However, the structure determination failed due to the wrong choice
–
–
of space group (P31m) based on the strong 31m pseudo-symmetry. Recently, Bonazzi and Mazzi (1996) solved the crystal
structure of bottinoite, Ni(H2O)6[Sb(OH)6]2, in space group P3
–
taking {1010}-twinning into account. Our present single crystal X-ray investigations on brandholzite and synthetic Mg- and
Co(H2O)6[Sb(OH)6]2 showed isotypism (respectively pseudoisotypism for the Co-compound) with bottinoite as well as the
–
presence of {1010}-twinning in all three compounds. Furthermore, the high quality of our X-ray CCD (charge coupled de-
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vice) data enabled the refinement of all hydrogen positions and
the determination of the complex hydrogen bonding system in
brandholzite.
The mineral was named after the type locality of Brandholz.
The mineral and its name have been approved by the IMA
Commision on New Minerals and Mineral Names prior to publication (no. 98-017). Type material is deposited in the collection of the Institut für Mineralogie und Kristallographie,
Universität Wien in Vienna, Austria.

OCCURRENCE AND PARAGENESIS
The former Brandholz-Goldkronach mining district is located in the western part of the Fichtelgebirge in Bavaria, Germany, in the region of a series of paleozoic schists injected
with hydrothermal gold-quartz veins. The Fichtelgebirge was
formed during the variscan orogeny. In the younger variscan
interval, granitic plutons intruded resulting in formation of orebearing hydrothermal veins (Stettner 1980). In the BrandholzGoldkronach area these hydrothermal veins are associated
mainly with stibnite, pyrite, and arsenopyrite beneath fahlores,
bournonite, sphalerite, and galenite.
Brandholzite was found embedded in a stibnite matrix together with antimony-ochers in the pits Schmidten-Schacht and
Jakobi-Schacht of the master lode, the Fürstenzeche. It most
probably formed as an alteration product of stibnite within a
zone of oxidation.

