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INTRODUCTION

Vicanite-(Ce) has been described as a new mineral from the
Vico volcanic complex, found at Tre Croci, Vetralla (Latium,
Italy) by Maras et al. (1995). In association with other Th-U-
REE-bearing minerals, it occurs as tiny euhedral crystals inside
small miarolitic cavities in ejecta of syenitic composition. Maras
et al. (1995) report the formula, on the basis of 47 (O + F), as:

(Ca8.03Ce2.32La1.95Th1.82Pr0.44Nd0.28U0.19)15.03(As5+
0.86P0.14)1.00

(As3+
0.34Na0.12)0.46(Fe3+

0.57 Ti0.05Al0.08)0.70Si6.07B4.00(O36.58F10.42)47. Fur-
ther details, particularly the calculation of As3+ and As5+, may
be found in the original reference. This formula is in partial
agreement with the simplified formula derived from a prelimi-
nary crystal-structure determination: (Ca,REE,Th)15As5+

(As3+
0.5Na0.5)Fe3+Si6B4O40F7. (Callegari et al. 1991). According

to its cell parameters, vicanite-(Ce) is closely related to
okanoganite (Boggs 1980), a REE borofluorosilicate from
Okanogan County, Washington.

EXPERIMENTAL METHOD

Two different crystals from the same locality were used for
crystallographic study at Pavia (a) and Rome (b). Crystal a rep-
resents the holotype of this mineral species, whereas crystal b
was found more than ten years later. Details on collection of
X-ray data and least-squares refinements of the crystal struc-
ture are given in Table 1.

Crystal a

The transparent yellowish-green crystal of vicanite-(Ce)
selected for single-crystal work was almost isometric. Data were
collected on a Philips PW1100 automated diffractometer using
graphite monochromatized MoKa radiation. Intensities were
corrected for Lorentz and polarization factors and for absorp-
tion following the empirical method of North et al. (1968). Unit-
cell dimensions were calculated from least-squares refinement
of the d-values of the reflections obtained from 60 rows of the
reciprocal lattice. The acentric space group R3m was unequivo-
cally determined from systematic absences and statistical evalu-
ation of the intensities of the reflections. The crystal structure
was solved by preliminary inspection of the Patterson synthe-
sis, followed by those of subsequent F-Fourier maps. Refine-
ment of the crystal structure was performed with a locally
written program: unitary weights for the structure factors and
scattering factors for neutral atoms were used. Refinement was
carried out applying anisotropic displacement factors to all at-
oms, with the exclusion of the W (water) oxygen atom. The final
R-factor was 1.8% for 1398 observed reflections with I/s(I) > 3
and 2.2% for all 1571 unique reflections with l ≥ 0 in space
group R3m; these results take anomalous scattering into account.

Crystal b

Under crossed polars, the crystal was identified as twinned,
and a small fragment from one of the twins was cut and se-
lected for X-ray data collection. Refined cell parameters were
derived from a least-squares procedure on 50 reflections (15∞
< 2q < 30∞). A psi-scan empirical absorption correction was* E-mail: adriana.maras@uniroma1.it
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ABSTRACT

The crystal structure of holotype vicanite-(Ce) has been solved and refined to R = 1.8% for 1398
observed reflections with the aid of a new crystal from the same locality (Tre Croci, Vetralla, Italy),
found more than 10 years after the first. The new unit formula is (Ca,REE,Th)15Fe3+(SiO4)3

(Si3B3O18)(BO3)(As5+O4)(As3+O3)x(NaF3)1–xF7·0.2H2O with x = 0.4. The structure is trigonal, R3m, Z
= 3, a = 10.8112(2), c = 27.3296(12) Å, and layered along [001] with three distinct layers.

Layer A at z ca. 0 (1/3, 2/3) contains an Fe(SiO4)6 group and a threefold B3O9 borate ring. Each
tetrahedron of the ring shares one oxygen atom with one Si tetrahedron, forming an unusual Si3B3O18

15–

polyanion.
Layer B at z ca. 1/9 (4/9, 7/9) contains an AsO4 tetrahedron and a BO3 triangle.
Layer C at z ca. 2/9 (5/9, 8/9) represents the disordered part of the structure, containing two very

close (0.85 Å) As3+O3
3– and NaF3

2– polyhedra, the occurrence of which is mutually exclusive and
statistically disordered.

A 3-dimensional network of M-(O,F)n polyhedra (M = Ca, REE, Th; 8 < n < 10) provide connec-
tions among neighboring layers.


