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Paulscherrerite from the Number 2 Workings, Mount Painter Inlier, Northern Flinders
Ranges, South Australia: “Dehydrated schoepite” is a mineral after all
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Abstract
Paulscherrerite, UO2(OH)2, occurs as an abundant dehydration product of metaschoepite at the
Number 2 Workings at Radium Ridge, Northern Flinders Ranges, South Australia. The mineral name
honors the contribution of Swiss physicist Paul Scherrer (1890–1969) to mineralogy and nuclear
physics. Individual paulscherrerite crystals are tabular, reaching a maximum of 500 nm in length.
Paulscherrerite has a canary yellow color and displays no fluorescence under UV light. Chemically,
paulscherrerite is a pure uranyl hydroxide/hydrate, containing only traces of other metals (<1 wt% in
total). Bulk (mg) samples always contain admixtures of metaschoepite (purest samples have ~80 wt%
paulscherrerite). A thermogravimetric analysis corrected for the presence of metaschoepite contamination leads to the empirical formula UO3·1.02H2O, and the simplified structural formula UO2(OH)2.
Powder diffraction shows that the crystal structure of paulscherrerite is closely related to that of
synthetic orthorhombic α-UO2(OH)2. However, splitting of some X-ray diffraction lines suggests a
monoclinic symmetry for type paulscherrerite, with a = 4.288(2), b = 10.270(6), c = 6.885(5) Å, β =
90.39(4)°, V = 303.2(2) Å3, Z = 4, and possible space groups P2, P21, P2/m, or P21/m.
Paulscherrerite-like material was synthesized using various methods, including heating metaschoepite in water at 150 °C and slow hydration of UO3(am) in air; material synthesized using hydrothermal
techniques displayed peak splitting indicative of monoclinic symmetry. Paulscherrerite has been reported under the name “dehydrated schoepite” as an early weathering product of uraninite/pitchblende
in several deposits, such as Shinkolobwe, Zaire; Nopal I deposit, Mexico; and the granitic pegmatites
of New Hampshire, U.S.A.
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Introduction
Hydrated uranyl oxy-hydroxides and aims of this paper
More than 170 minerals containing hexavalent uranium
(uranyl) are known (Burns 1999), including four closely related
uranyl oxide hydrates/hydroxides without interlayer cations that
form the schoepite subgroup of the fourmarierite group (Burns
1999): schoepite, metaschoepite, paraschoepite, and “dehydrated
schoepite” (Table 1). The empirical chemical formula for these
minerals is UO3⋅xH2O (x = 0.8–2.25), but the nature of the
natural uranyl oxide hydrates/hydroxides has been a subject of
controversy since the description of schoepite by Walker (1923).
Christ and Clark (1960) published the first review providing
chemical, single-crystal diffraction and optical data for schoepite,
metaschoepite, and paraschoepite from Shinkolobwe, Katanga
district, Democratic Republic of Congo. Christ and Clark (1960)
also analyzed an orthorhombic “dehydrated schoepite,” with the
nominal chemical formula UO3⋅H2O. They demonstrated that this
product formed by dehydration of schoepite under mechanical
pressure or when schoepite is placed over concentrated H2SO4,
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but suggested that in nature schoepite dehydrated to metaschoepite (their schoepite II), which appears stable. In the past decade,
detailed X-ray powder diffraction (Finch et al. 1997) and singlecrystal studies have provided us with a clearer understanding of
the nature of these minerals (Table 1), culminating with refinements of the crystal structures of schoepite and metaschoepite
(Finch et al. 1996, 1998; Weller et al. 2000). Schoep and Stradiot
(1947) described paraschoepite, 5UO3⋅9½H2O, but provided few
data. Paraschoepite was reported by Christ and Clark (1960)
in a sample mixture consisting of schoepite and “dehydrated
schoepite.” Finch et al. (1998) failed to identify any paraschoepite in the many samples they examined, and concluded that the
sample described by Christ and Clark (1960) as paraschoepite
was almost certainly a mixture of metaschoepite, “dehydrated
schoepite,” and ianthinite.
“Dehydrated schoepite” is the only member of the schoepite
subgroup that has not been formally described as a mineral species, despite being a well-established and well-defined phase
(e.g., Finch et al. 1998). Here we present a formal description of
the mineral paulscherrerite, formerly referred to as “dehydrated
schoepite.” This description is based on a new occurrence from
the Number 2 Workings on Radium Ridge, near Arkaroola,

