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Abstract
The crystal chemistry of two dimorphic hydrated sodium beryllium silicates, epididymite [a =
12.7334(4), b = 13.6298(5), c = 7.3467(3) Å, V = 1275.04 Å3, space group Pnma)] and eudidymite
[a = 12.6188(10), b = 7.3781(5), c = 13.9940(9) Å, β = 103.762(5)°, V = 1265.47 Å3, space group
C2/c] from Malosa, Malawi, has been reinvestigated by means of energy dispersive X-ray spectroscopy, thermo-gravimetric analysis, inductively coupled plasma-optical emission spectroscopy and
single-crystal neutron diffraction. Two anisotropic structure refinements have been performed with
final agreement index R1 = 0.0317 for 137 refined parameters and 2261 unique reflections with Fo >
4σ(Fo) for epididymite, and R1 = 0.0478 for 136 refined parameters and 1732 unique reflections with
Fo > 4σ(Fo) for eudidymite. The analysis of the difference-Fourier maps of the nuclear density of the
two dimorphs confirms the presence of extra-framework water molecules in both, and not hydroxyl
groups as wrongly reported in previous studies and in several crystal-structure databases. The correct
chemical formula of edipidymite and eudidymite is Na2Be2Si6O15·H2O (Z = 4). The configuration of
the water molecules and the hydrogen bonds are fully described for both the dimorphs. The chemical
analyses show that a small, but significant, amount of Al and Fe (most likely substituting for Si in the
tetrahedral sites) and K (substituting for Na as an extra-framework cation) occurs in both dimorphs.
Keywords: Epididymite, eudidymite, crystal chemistry, single-crystal neutron diffraction, hydrogen bonding

Introduction
Epididymite and eudidymite are dimorphous open-framework
silicate minerals, with a poorly defined ideal chemical formula
(i.e., Na2Be2Si6O15·H2O, Fang et al. 1972; NaBeSi3O7OH, Robinson and Fang 1970; the American Mineralogist Crystal Structure
Database, Downs and Hall-Wallace 2003).
The original description of eudidymite was given by Brøgger
(1890) on specimens from Norway, whereas the first description of epididymite was given by Flink (1894) on specimens
from Greenland (presumably from the Narssârssuk pegmatite).
Epididymite and eudidymite have been found in many localities worldwide. Among those, the most significant include the
Narssârssuk pegmatite and the Illimaussaq complex in Greenland
(Lévy 1961; Petersen 1966), Vĕžná in the Czech Republic (Černý
1963), the Kola Peninsula in Russia (Shilin and Semenov 1957),
Montana St. Hilaire and Seal Lake in Canada (Nickel 1963;
Mandarino and Harris 1968), and several localities in Norway
(Brøgger 1890). Both of these minerals occur as late-stage
minerals in the cavities of alkaline pegmatites generally associated with aegirine, Na-feldspars, zeolites, and many other rare,
exotic minerals including Na-Be-Zr-Y silicates, Nb-Ta oxides,
and REE-carbonates.
The crystal structure of epididymite was first solved by Ito
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(1934) and then re-investigated by Pobedimskaya and Belov
(1960). However, a further re-investigation by Robinson and
Fang (1970), by means of single-crystal X-ray diffraction with
Buerger precession photographs, showed that the structure models previously published were wrong. The authors refined the
crystal structure of epididymite in space group Pnma, with a ~
12.74, b ~ 13.63, and c ~ 7.33 Å, giving two possible chemical
formulas, 4(NaBeSi3O7OH) or 4(Na2Be3Si6O15·H2O), due to
the conflicting results about the presence of water molecules or
hydroxyl groups. The crystal structure of epididymite contains
[Si6O15]∞ double chains of SiO4 tetrahedra, running parallel to
[001] (Fig. 1). The silicate chains are joined by two edge-sharing
BeO4 tetrahedra, with a topological configuration shown in
Figure 1. In other words, Si and Be tetrahedra represent the
“framework” of this crystal structure. The “extra-framework”
Na site shows an irregular sevenfold coordination. Despite the
general structure model of Robinson and Fang (1970) being quite
plausible, as shown by bond distances and angles, the authors
were not able to refine the anisotropic displacement factors of the
atomic sites and, in addition, were not able to locate the proton
site(s), leaving an open question concerning the topological
configuration of the water molecule, or hydroxyl group, and the
relationship between the extra-framework (i.e., Na + H2O) and
framework content, especially the role played by the H-bonds.
In addition, the agreement factor reported by the authors is high
(R1 ~ 8.4%).

