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The crystal structure of peprossiite-(Ce), an anhydrous REE and Al mica-like borate
with square-pyramidal coordination for Al
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ABSTRACT
Single-crystal structure refinements are presented of the holotype of crystal peprossiite-(Ce) (Monte
Cavalluccio) and of a new sample from Cura di Vetralla (Viterbo, Italy) with slightly different composition, together with new EMP-SIMS chemical analyses. These results allow us to propose a new
unit formula: [REE1–x–y(Th,U)xCay](Al3O)2/3[(B4–zSiz)]O10 with x – y + z = 1/3 (Z = 1) for the peprossiite
group. Lattice constants for the holotype crystal are: a = 4.612(1), c = 9.374(3) Å, V = 172.6 Å3, Z =
–
1, space group P6 2m. The crystal structure was solved by Patterson methods and refined to Robs =
1.8% (Rall = 2.2%) for 706 unique reflections in the 2θ-range 6–136°. Lattice constants for the thorian
peprossiite-(Ce) from Cura di Vetralla are: a = 4.596(3), c = 9.309(16) Å, V = 170.3 Å3, and the
structure was refined to Robs = 2.9% and Rall = 3.0% for 271 unique reflections in the 2θ-range 4–80°.
The topology of the tetrahedral layer and the site of the inter-layer cation (REE) in peprossiite resembles that of dioctahedral micas. The main difference lies in the presence of layers of pyramids
instead of layers of octahedra typical of mica. In peprossiite, Al is coordinated by five O atoms in a
nearly square-pyramidal arrangement, the base of which is formed by pairs of apical O atoms from
two layers of tetrahedra related by a mirror plane. Three of these pyramids share their apical O
forming Al3O groups with occupancy of 2/3 according to the structure refinement. A model is proposed that explains the apparent disorder in the pyramidal layer of peprossiite by the stacking within
a triple cell (with a' = a √ 3 and a ^ a' = 30°) of three ordered layers randomly translated by ± a.

INTRODUCTION

EXPERIMENTAL METHODS

Peprossiite-(Ce), an anhydrous borate of Al and REE, was
discovered in 1986 in a “type-A sanidinite” ejectum at Monte
Cavalluccio, Campagnano di Roma, Italy. The description of
the mineral with its chemical and physical properties was reported by Della Ventura et al. (1993). The determination of the
crystal structure of holotype peprossiite-(Ce) (Caucia et al.
1991) was hindered by difficulties in the interpretation of the
observed structural disorder at the atomic scale. Substantial
differences also were found between the unit formula calculated from the chemical analysis by Della Ventura et al. (1993)
and that derived from the crystal structure. A recent discovery
of (Th-richer) peprossiite-(Ce) at another locality together with
more complete chemical anaylses and advances in analytical
techniques allow resolution of these problems. We report herein
the crystal structure of two peprossiite-(Ce) crystals and model
the structural disorder. The re-definition of peprossiite-(Ce) has
been approved by the IMA-Commission on New Minerals and
Mineral Names (99V). We dedicate this work to the memory
of Giuseppe (Pep) Rossi, whom this mineral was named after,
in the decennial of his passing away.
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Sample description
Holotype peprossiite-(Ce) (crystal Pep1) was described in
detail by Della Ventura et al. (1993). The sample recently found
(crystal Pep2) occurs inside a foid-bearing syenitic ejectum from
Cura di Vetralla, Viterbo, Italy, and is significantly enriched in
Th with respect to the holotype. The host rock, collected within
a pyroclastic deposit belonging to the Vico volcanic complex,
is composed of predominant potassium feldspar with minor
plagioclase, augitic clinopyroxene, biotite, and magnetite. Accessory phases include titanite, zircon, and rutile. Thorian
peprossiite-(Ce) occurs in the myarolitic cavities resulting from
the intersecting potassium feldspar, as fan-shaped aggregates
of (flexible) platy, transparent, and lemon-yellow colored crystals with the maximum dimension of 200 µm.
X-ray analysis and data collection
A few crystals from both specimens were selected for crystallographic analysis and X-ray data collection on the basis of
optical behavior and freedom from inclusions; they were
mounted on a Philips PW-1100 automated four-circle
diffractometer and examined with graphite-monochromatized
MoKα X-radiation. Crystal quality was assessed via the profiles and widths of Bragg diffraction peaks; only a couple of
crystals from each specimen were found to be suitable for data
collection. Unit-cell dimensions were calculated from least-

