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INTRODUCTION

Schubnelite was first described from the U deposit of
Mounana, Gabon, by Cesbron (1970) and named after H.J.
Schubnel. Schubnelite occurs as green crystals with (001)
pinacoids and (010) and (100) prisms, and is extensively twinned
on (212). It occurs with fervanite, Fe4(VO4)4·5H2O, at the base
of the oxidized zone of the U deposit.

Cesbron (1970) reported the composition as Fe3+
1.93V4+

0.77

V5+
1.30O7.69·2H2O. He proposed the presence of a [V2O8] unit with

two V4+/V5+ pyramids connected by a common edge, based on
the structures of some well-known vanadium-bearing minerals
(carnotite, vanuralite, curienite, and francevillite), which contain
such edge-sharing [V2O8] groups. Evans and Hughes (1990) quote
Cesbron’s formula of schubnelite as Fe2V2O8·4H2O; this is pre-
sumably a misprint as they propose recasting the formula as
Fe2V2O4(OH)4. However, if the V is recast as all V5+, the simple
formula Fe3+(V5+O4)(H2O) results. This paper reports the struc-
ture of schubnelite and examines why the chemical composition
[Fe3+(V5+O4)(H2O)] does not occur in the kieserite structure type.

EXPERIMENTAL  METHODS

A crystal from Mounana, Gabon, was mounted on a glass
fiber and X-ray data were collected on a Nicolet R3m auto-
mated four-circle diffractometer. Eighteen reflections were cen-
tered using graphite-monochromated MoKα X-radiation; the
resulting cell dimensions are given in Table 1. A total of 1117
symmetry-independent reflections was measured (3 ≤ 2θ ≤ 60°),
with index ranges –9 ≤ h ≤ 9, –7 ≤ k ≤ 7, –9 ≤ l ≤ 9, according to
the method of Burns et al. (1994a). The intensity data were cor-

rected for absorption (psi-scan method), Lorentz, polarization,
and background effects, and reduced to structure factors. A re-
flection was considered as observed if the magnitude of the struc-
ture factor exceeded that of five standard deviations above back-
ground on the basis of counting statistics.

Table 1 lists the experimental data for the X-ray measure-
ments. The E-statistics indicated the presence of a center of
symmetry; the structure was solved by direct methods and dif-
ference-Fourier synthesis; and the H atoms were located in the
end stages of refinement. The structure was refined using scat-
tering factors for neutral atoms, together with anomalous-dis-
persion corrections, from Cromer and Mann (1968) and Cromer
and Liberman (1970), respectively. The displacement factors
of the H atoms H1 and H2 are isotropic and were constrained to
be equal during refinement; the O5-H1 and O5-H2 bond lengths
were softly constrained to the value 0.98 Å.

The structure converged to an R-index of 2.1%. The posi-
tional parameters and the equivalent isotropic-displacement
factors are shown in Table 2. Table 3 lists selected bond dis-
tances and angles and Table 4 contains the bond-valence analy-
sis. The solution and refinement of the structure were done with
the SHELXTL PC PLUS software (Sheldrick 1990). Bond dis-
tances and angles were calculated with SADIAN 90 (Baur and
Kassner 1991).

CRYSTAL  STRUCTURE

Cation coordination

There is one tetrahedrally coordinated site with a mean bond
length of 1.72 Å; this was assigned to V and the refined equiva-
lent isotropic-displacement factor is in accord with this assign-
ment. The chemical analysis reported by Cesbron (1970) con-
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Schubnelite from the U deposit of Mounana, Gabon, crystallizes in space group P1 with a =
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