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INTRODUCTION

Sartorite, with simplified formula PbAs2S4, has long been
known to occur only at the Lengenbach deposit, Binntal (Valais,
Switzerland), where it is the most common Pb-As-S sulfosalt.
Anthony et al. (1990) gave two additional localities for sartorite:
the Zuni mine (Colorado) and the Pitone marble quarry (Apuane
Alps, Italy). The mineral sartorite was first described under the
name scleroclase by Walterhausen (1857; in Palache et al.
1944); subsequently G. vom Rath (1864) proposed the name
sartorite, for Sartorius Walterhausen, and this has gained gen-
eral acceptance (Palache et al. 1944). The simple stoichiom-
etry of sartorite, PbAs2S4, belies the complexity of its true
nature. Early crystallographers (Baumhauer 1895; Solly and
Jackson 1902; Trechmann 1907) failed to find a consistent set
of axial ratios that would satisfactorily index all observed mor-
phological forms. The X-ray diffraction studies of Bannister et
al. (1939) showed sartorite to be monoclinic but with a strong
orthorhombic subcell (Table 1). Nowacki et al. (1961) con-
firmed the orthorhombic subcell but they found a different
monoclinic supercell (Table 1). Nowacki et al. (1961) solved
and refined the sartorite structure on a subcell level with the
monoclinic space group P21/n with b = 90∞, but they did not
attempt to solve their 3a ¥ b ¥ 11c superstructure. Iitaka and
Nowacki (1961) further refined the substructure, but not to their
complete satisfaction. They curtailed their refinement at R =
14.7%, leaving several aspects of the structure unclear.

Although only the substructure of sartorite was solved
(Nowacki et al. 1961; Iitaka and Nowacki 1961), the basic build-
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ABSTRACT

Single-crystal X-ray diffraction data, collected from a sartorite crystal from Lengenbach (Binntal,
Valais, Switzerland), yielded a ninefold superstructure: space group P21/c; a = 37.71(2), b = 7.898(3),
c = 20.106(8) Å, b = 101.993(7)∞; R1 = 6.08% for 6293 reflections with I > 2sI. The sample is an N1,2

= 3,3 sartorite homologue and the refined formula Pb8Tl1.5As17.5S35 compares very well with the
empirical formula Pb8.2Tl1.4As17.5Sb0.5S35 obtained from electron microprobe analyses. It has a high
Tl content, up to 6.5 wt%. In a coupled substitution approximately 1.5 Tl+ replace about 0.5 As3+ and
1 PbS. The refined structure has 35 S atoms pfu instead of the expected 36 S (= 9 ¥ 4 S, from
PbAs2S4). The incorporation of substantial amounts of Tl+ into PbAs2S4 is essential for the type and
periodicity of superstructures in sartorite. The refined superstructure can be interpreted as a so-
called “lock-in” structure with a composition that yields a commensurate lattice for a mineral that
usually has an incommensurate lattice. No commensurate periodicity could be found for a second
crystal with about 0.5 Tl apfu.

ing principles of this mineral were clear. In addition, Le Bihan
(1962) reported on crystal structures of compounds structur-
ally and chemically related to sartorite. These compounds, as
well as those (re-)investigated primarily by Nowacki’s group
in the 1960s, became the basis of what Makovicky (1967, 1985)
later contributed to, and described as, the sartorite homologous
series.

The sartorite homologues are a series of Pb-As sulfosalts
with zigzag walls composed of columns of “standing” tricapped
trigonal coordination prisms of Pb (coordination number 9 =
CN9) that alternate with variously thick slabs composed of “ly-
ing” monocapped trigonal coordination prisms of As and Pb
(CN7); these slabs are based on the SnS-archetype. The struc-
ture of the sartorite homologues can be visualized as being
composed of slices of SnS-like structure cut parallel to the
(301)SnS or (30–1)SnS planes (e.g., Fig. 9 in Makovicky 1997).
These slices include polyhedra from both the walls and the slab
and are N = 3 to 4 polyhedra thick (Makovicky 1985).

The crystal chemistry of the sartorite homologues was
worked out by Nowacki’s school (e.g., Nowacki et al. 1960,
1961; Iitaka and Nowacki 1961), by the comparative analysis
of Makovicky (1985), and by the coordination analysis of
Berlepsch et al. (2001). Pring (2001) unravelled the complex
HRTEM architecture of the sartorite group. Electron diffrac-
tion studies performed by Pring et al. (1993) on sartorite showed
satellite reflections that were generally incommensurate with
respect to the subcell a = 19.62, b = 7.89, c = 4.19 Å, b = 90∞
and space group P21/n. However, in some crystal fragments
the primary modulation wave vector is “locked in” along [101],
giving a commensurate superstructure, the unit cell of which is
obtained by the transformation matrix R = [10–1, 010, 0.0.13]


