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INTRODUCTION

Thornasite, a rare hydrous Na Th silicate, was described by
Ansell and Chao (1987) from the floor of the De-Mix Quarry,
Mont St. Hilaire, Quebec. It occurs as anhedral colorless to
very pale green grains. Both single-crystal and powder diffrac-
tion patterns were reported to be of low quality due to the
slightly metamict character of the mineral. We recently obtained
superb crystals of thornasite from the same locality. These crys-
tals do not appear to suffer from radiation-induced damage,
and thus it was possible to fully determine the structure.

EXPERIMENTAL METHOD

A crystal from De-Mix Quarry, Mont St. Hilaire, Quebec,
was provided by Mr. Anthony Nikisher, Excalibur Mineral Co.,
New York. The crystal was mounted on a Bruker three-circle
diffractometer equipped with a SMART CCD-based detector
with a crystal-to-detector distance of 5 cm. A sphere of three-
dimensional data was collected for the range 2.80° ≤ 2θ ≤ 56.58°
in 11 hours using frame width of 0.3° in ω, with 10 seconds
spent counting per frame. The unit-cell parameters were re-
fined based on 7099 reflections using least-squares techniques.
An empirical absorption correction was applied based on crys-
tallographically equivalent reflections, with the crystal mod-
eled as an ellipsoid. Scattering curves for neutral atoms, together
with anomalous-dispersion corrections, were taken from the
International Tables for X-ray Crystallography of Ibers and

Hamilton (1974). The data were corrected for Lorentz, polar-
ization, and background effects using the Bruker program
SAINT. The SHELXTL Version 5.0 system of programs was
used for structure determination and refinement. The details of
the data collection, structure determination, and refinement are
given in Table 1.

The reflection statistics indicate space groups R3c and R3–c,
with R3

–
c preferred. The structure was solved by direct meth-

ods in space group R3
–

c. The final cycles of refinement included
all atomic-positional parameters, anisotropic-displacement pa-
rameters for all atoms, and a weighting scheme of the structure
factors, and converged to an agreement index (R1) of 5.7%
calculated for the observed reflections (|Fo|≥4σF), and a good-
ness-of-fit of 0.87. Refinement of the structure in space group
R3c gave similar results, but anisotropic-displacement param-
eters for some Si and most O atoms were physically unrealis-
tic. Ansell and Chao (1987) reported that thornasite is
pyroelectric, in contradiction with space group R3

–
c. However,

the crystallographic data of the current study do not suggest
the structure is non-centrosymmetric; the pyroelectricity of
thornasite reported previously may be associated with the
metamict character and poor crystallinity of the studied samples.

Atomic coordinates and displacement parameters, calculated
and observed structure factors, and selected interatomic dis-
tances, for thornasite are presented in Tables 2–41, respectively.

RESULTS

Description of the structure

The crystal structure of thornasite is shown in Figure 1. Sili-
cate tetrahedra are linked into a three-dimensional framework
with the stoichiometry [Si8O19]6–, and a T:O ratio of 1:2.375.
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