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INTRODUCTION

Leightonite, from Chuquicamata, Chile, K2Ca2Cu(SO4)4

·2H2O, was first described by Palache (1938). A second occur-
rence from Tsumeb, Namibia, is reported by Keller (1977). The
description given by Palache is also reported by Bandy (1938).
Crystals of leightonite have the appearance of holohedral orthor-
hombic individuals. As inferred from the optical study by
Palache (1938), this feature would result from microscopic,
repeated lamellar twinning on (100) and (010) of a nearly rect-
angular triclinic lattice. On the basis of crystallographic and
chemical similarities, Peacock (1938) stated that leightonite is
the copper homologue of polyhalite, K2Ca2Mg(SO4)4·2H2O. The
crystal structure of polyhalite was solved by Schlatti et al. (1970)
in space group F–1, thus supporting the hypothesis of Palache (1938)
that leightonite is triclinic pseudo-orthorhombic.

The first X-ray diffraction study of leightonite was per-
formed by Van Loan (1962) on a sample from Chuquicamata.
On the basis of new goniometric measurements this author
stated that the mineral is morphologically orthorhombic holo-
hedral. Rotation and Weissenberg photographs yielded an
orthorhombic unit-cell, with the calculated axial ratios close to
those given by Palache (1938). According to Van Loan (1962), no
evidence of twinning appeared on the films, and conditions for
systematic absences were consistent with the Fmmm space group.
Therefore he concluded that polyhalite differs from leightonite.

In the present paper we report the crystal structure of
leightonite for a crystal from the type-locality.
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ABSTRACT

The crystal structure of leightonite, K2Ca2Cu(SO4)4·2H2O, C2/c, a = 11.654(2), b = 7.497(1), c =
10.097(1) Å; b = 125.21(1)∞, V = 720.8(2) Å3, Z = 2 has been solved by direct methods and refined
to R = 3.90% for 1564 Fo > 4s(Fo), using MoKa X-ray data from a crystal twinned on {20

–
1}. Struc-

tural sub-units [Ca(SO4)2]2– formed by one CaO8 polyhedron and two opposite-sided SO4 tetrahedra
are linked by edge sharing. These sub-units are linked to each other by corner sharing to form a
three-dimensional framework with channels, where the Cu atoms are located. The framework of
CaO8 polyhedra and SO4 tetrahedra exhibits a perfect orthorhombic symmetry whereas the copper
atoms located at the Cu1 and Cu2 sites are not equivalent because they have different partial occu-
pancies (0.37 and 0.13, respectively). Both Cu1 and Cu2 are coordinated by O atoms to form two
rhombically elongated octahedra (2 + 2 + 2 Jahn-Teller distortion). K and Ow are disordered on the
same site. The crystal structure of leightonite closely resembles that of the triclinic polyhalite,
K2Ca2Mg(SO4)4·2H2O, with the main difference being the different distribution of Cu in leightonite
with respect to Mg in polyhalite.

SAMPLE CHARACTERIZATION

Crystals of leightonite from Chuquicamata, Chile (Royal
Ontario Museum, no. 19490), are watery blue to greenish blue,
transparent, and prismatic with {110} dominant. At Chuquica-
mata the mineral was found in the great open pit, confined to
within 50 m of the original surface, and according to Palache
(1938), formed under low acidity conditions. On the other hand,
leightonite from Tsumeb was thought to form from acid solu-
tions at fairly high temperature (Keller and Bartelke 1982).

A preliminary chemical analysis using EDS did not indicate
elements (Z > 9) other than Cu, Ca, K, and S. The chemical com-
position was then determined from two polished crystals by means
of a JEOL JXA 8600 electron microprobe operating at 8 kV and
20 nA with the beam defocused to 25 mm diameter. Results are
given in Table 1. The WDS analyses were performed under unfa-
vorable conditions because leightonite crystals decompose under
the electron beam; however, the analyses substantially confirm
the data obtained by Gonier, as reported by Palache (1938).

EXPERIMENTAL METHODS AND STRUCTURE SOLUTION

A preliminary X-ray investigation by means of Weissenberg
photographs showed that the crystals exhibit overall diffrac-
tion symmetry mmm, with hkl, h + k = 2n + 1, k + l = 2n + 1, h
+ l = 2n + 1 reflections systematically absent. In addition, 0kl,
h0l, and hk0 reflections appear to be present only when k + l =
4n, h + l = 4n, and h + k = 4n, respectively, thus suggesting the
Fddd space group. More accurate measurements were per-
formed with a Bruker P4 diffractometer. Values refined from
38 high-q reflections gave the following parameters: a =
11.654(2), b = 16.499(1), c = 7.497(1) Å; a = 90.00(1), b =
90.00(1), g = 89.96(1)∞. Other crystals gave similar results.
Taking into account the possibility that the real symmetry could


