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INTRODUCTION

Uranyl silicates of the uranophane group are probably the 
most abundant of the uranyl minerals, and are common in 
the oxidized portions of U deposits (Finch and Ewing 1992). 
The crystal structures of most uranophane-group minerals 
have been reported: uranophane, Ca[(UO2)(SiO3OH)]2(H2O)5 
(Ginderow1988); β-uranophane, Ca[(UO2)(SiO3OH)]2(H2O)5 
(Viswanathan and Harneit 1986); boltwoodite, (K0.56Na0.

42)[(UO2)(SiO3OH)](H2O)1.5 (Burns 1998); sklodowskite, 
Mg[(UO2)(SiO3OH)]2(H2O)6 (Ryan and Rosenzweig 1977); 
cuprosklodowskite, Cu[(UO2)(SiO3OH)]2(H2O)6 (Rosenzweig 
and Ryan 1975); kasolite, Pb[(UO2)(SiO4)](H2O) (Rosenzweig 
and Ryan 1977). All are composed of sheets of uranyl pentagonal 
bipyramids and silicate tetrahedra, with lower-valence cations 
and H2O groups located in the interlayers of the structures. 

Uranophane-group minerals are important for understand-
ing the genesis of U deposits, as well as water-rock interactions 
within such deposits. They occur as alteration products of UO2 
and spent nuclear fuel under conditions similar to those expected 
in the proposed nuclear waste repository at Yucca Mountain, 
Nevada (Wronkiewicz et al. 1992, 1996; Finch et al. 1999; Finn 
et al. 1996). Burns et al. (2004) provided evidence that urano-
phane can incorporate Np5+, which may signiÞ cantly impact the 
mobility of Np5+ in a geological repository. 

Oursinite, with formula Co[UO2SiO3OH]2(H2O)6, was described 
from Shinkolobwe, Democratic Republic of Congo, by Deliens and 
Piret (1983). Although it was immediately recognized as a mem-
ber of the uranophane group, details of its crystal structure remain 
unknown. Here we provide the details of the structure of oursinite, 
with comparison to other minerals of the uranophane group.

EXPERIMENTAL METHODS 

Specimen locality

Oursinite occurs as translucent white to pale yellow acicular 
prisms and needles ranging up to 1 mm in maximum dimension. 
Although crystals are rare, the mineral closely resembles other 
uranophane-group minerals, such as sklodowskite. Crystals used 
in the current study are from specimen RC3934 from l�Institute 
Royal des Sciences Naturelles in Brussels, Belgium. The speci-
men is from the Shinkolobwe mine in Democratic Republic of 
Congo, and contains mostly lepersonnite-(Gd) as well as bec-
querelite, curite, uranophane, sklodowskite, and oursinite.

Chemical analysis
The single crystal used for the collection of X-ray data was mounted in epoxy, 

polished, and coated with carbon. Four analyses were done using a Cameca SX-50 
electron microprobe with a focused beam at 15 kV and 20 nA. The crystal was 
analyzed for Co, Mg, Na, Al, Si, K, Ca, Mn, Fe, Zn, and U, but only Co, Mg, Si, 
and U were detected. Standards were as follows: synthetic diopside-composition 
glass (Mg, Si), UO2 (U), and synthetic CoO (Co). The analyses conÞ rmed that Co is 
the dominant constituent in the interlayer cation sites, and the Co:Mg ratios derived 
from the four analyses ranged from 74:26 to 81:19, in accord with the reÞ ned site 
occupancies of the structure model, which gave a Co:Mg ratio of 80:20.

Collection of X-ray data
A crystal of oursinite with dimensions 10 × 10 × 80 μm was attached to a 

tapered glass Þ ber and mounted on a Bruker 3-circle diffractonometer equipped 
with an APEX 4 K CCD detector and graphite monochromated MoKα radiation. 
A sphere of data was collected to 69° 2θ with a crystal-to-detector distance of 
4.67 cm, frame widths of 0.3° in ω, and 180 s spent counting per frame. Crystal-
lographic parameters are provided in Table 1. Data were reduced and corrected for 
Lorentz, polarization, and background effects using the Bruker program SAINT. 
A semi-empirical correction for absorption was applied by modeling the crystal 
as an ellipsoid, which reduced Rint (1853 reß ections) from 3.39 to 2.61%. A total 
of 15 359 reß ections was collected, of which 1748 were unique, and 1374 were 
classed as observed (|Fo| ≥ 4σF). * E-mail: pburns@nd.edu
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ABSTRACT

Oursinite is a rare Co-bearing uranyl silicate of the uranophane group. The structure of oursinite, 
(Co0.8Mg0.2)[(UO2)(SiO3OH)]2(H2O)6, is orthorhombic, space group Cmca, a = 7.0494(5), b = 17.550(1), 
c = 12.734(1) Å, V = 1575.4(2) Å3, Z = 4. It was solved by direct methods and reÞ ned on the basis of 
F2 for all unique reß ections using least-squares techniques to an agreement index (R1) of 2.66%. The 
structure contains an approximately linear (UO2)2+ uranyl ion that is present as a uranyl pentagonal bi-
pyramid, one symmetrically distinct SiO3OH acid silicate group, and one M2+(OH,H2O)6 octahedron (M 
is dominated by Co). The uranyl pentagonal bipyramids and silicate tetrahedra are linked by the sharing 
of edges and vertices, giving a sheet based upon the uranophane anion topology. Adjacent sheets are 
linked by M2+(OH,H2O)6 octahedra located in the interlayer, and by hydrogen bonds. Each M2+(OH,H2O)6 
octahedron contains two OH groups that are apical ligands of silicate tetrahedra in adjacent uranyl silicate 
sheets. Although several uranophane-group minerals contain sheets that are based upon the uranophane 
anion topology, the oursinite sheet involves novel orientations of silicate tetrahedra.
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