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Crystal structure of lead uranyl carbonate mineral widenmannite:
Precession electron-diffraction and synchrotron powder-diffraction study†
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AbstrAct
The crystal structure of the lead uranyl-carbonate mineral widenmannite has been solved from
powder-diffraction data. Widenmannite is orthorhombic, Pmmn, with a
b
c
3
V
R1
Rp
RF
is Pb2
2
2
3 2], Z = 2. However, both data sets suggest that the widenmmanite structure is
not that simple. There are two symmetrically independent, partly occupied U sites. The substitution
2

2

2

O2 group is absent, the two OH groups are substituted by O2– and one Pb2+-vacancy. The chemical
formula of the real structure should be written as Pb2–x
2–2x
2
3 2], where x is the probability
x
the powder-diffraction data and to x
and OH–
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introduction
Nature as secondary alteration products of uraninite, typically
2+x

concentration of U

x=

phases are
also important alteration products of UO2 in spent nuclear fuel
2+
2

uranyl carbonates is particularly germane to the environmental

Widenmannite was first described from the Michael mine in
rhombic Pb2
b
c
2
3 3, with a
3
and V
Z = 2 with possible space groups Pnmm, Pnm21,
or P22121. Furthermore, occurrences worldwide were reviewed

of widenmannite showed the presence of two generations related
to different alteration processes.
To date, all attempts to solve the crystal structure of widenmannite have been unsuccessful, as widenmannite forms
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structure solution. This study presents the solution of the crystal
structure of widenmannite from precession electron-diffraction

