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Abstract

The structure of a bartonite crystal from Coyote Peak, Humboldt County, California, has
been solved and refined in arisotropic mode to a conventional R = 0.068 for 504 observed
reflections. The tetragonal unit cell [space group [4/mmm, a = 10.424(1), ¢ = 20.626(1)A]
contains 2 formula units, which were found by site-occupancy refinement to be
(K,Na)s ¢s(Fe,Cu,Ni)g,752(S,Cl)o93. The structure is closely related to those of the cubic
minerals pentlandite and djerfisherite. All three minerals have cubic close-packed sulfur lay-
ers, which with eight Fe atoms in edge-shared FeS, tetrahedra form Fe,S,, cube clusters.
Substitutions of K for S in the close-packed !ayers, the stacking sequence of the cube clusters,
and variations in the kinds of atoms and vacancies occupying octahedral and tetrahedral sites
explain the structural differences among the three minerals. Average bond distances in barto-
nite are: Fe-S, 2.289A; Fe-Fe, 2.724A; and X-S, 3.369A.

Introduction

Bartonite was discovered at Coyote Peak, Humboldt
County, California, and a complete mineralogical de-
scription is given in the accompanying paper by
Czamanaske et al. (1981). From their study and the
present one, bartonite is assigned the idealized chem-
ical formula K¢ ,Fe,. ,S,(S,Cl),., with 2 formula
units in the tetragonal cell of 14/mmm: a = 10.424(1),
¢ = 20.626(1)A. A preliminary description of the
crystal structure was given by Clark et al. (1979).
Bartonite has a close relationship to pentlandite
(Fm3m, a = 10.04A) and djerfisherite (Pm3m, a =
10.36A), with a shift to tetragonal symmetry and
doubled ¢ axis. This property was recognized to be
the result of a change in stacking sequence of the
Fe S, clusters, which are a prominent featu.x of
these structures. The structure analysis showed that
other factors, including cation substitutions and va-
cancies, also are significant in the crystal chemistry of
bartonite.
0003-004X/81/0304-0376$02.00

Experimental and computational details

The crystal selected for intensity measurements
was cut from a larger crystal to obtain an irregular
fragment about 0.1 mm in longest dimension, slightly
elongated in an oblique direction. The unrit cell pa-
rameters determined by Czamanske ez al. (1981) are
given in Table 1. The ¢ axis was oriented parallel to
the ¢ axis of a Picker single-crystal diffractometer
and 1742 reflections in the angular range 5° to 60° 20
were measured in Nb-filtered MoKXa radiation. A
standard reflection was monitored after each 30 mea-
surements; no significant variation was noted during
the data collection. Following correction of in-
tensities for Lorentz and polarization effects and con-
version to |Fy|, the symmetry-equivalent reflections
(hkl = khl) were averaged and a set of 817 data was
obtained, of which 504 with |F,| > 30(F) (where o
was based on counting statistics) were used for the
structure analysis. No absorption corrections were
made because the crystal shape was irregular al-
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OBSERVED AND CALCULATED STRUCTURE FACTORS FOR BARTONITE
E, * denote data excluded from least squares analysis.

Reflections marked * were measured less than 30(F), and set to zero.
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