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Crystal structure of rasvumite, KFe,S,
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Abstract

Rasvumite, KFe,S,, isostructural with BaFe,S; described by Hong and Steinfink (1972), is
orthorhombic, Cmcm, a = 9.049(6), b = 11.019(7), ¢ = 5.431(4)A, V = 541.5A° Z = 4, density
(calc) = 3.029 g cm™. Least-squares refinement of 332 single-crystal hkl reduced the conven-
tional residual to 0.081. The structure contains double edge-sharing chains of Fe-S tetra-
hedra parallel to ¢ and face-sharing pairs of K-S polyhedra that also form double chains par-
allel to ¢. The average bond distances are: Fe-S = 2.264, Fe-Fe = 2.710, K-S = 3.515A. By
analogy to BaFe,S;, rasvumite has high-spin iron with delocalized electrons such that the av-
erage oxication state is close to the 2.5-- indicated by the formula.

Introduction

Rasvumite was discovered at the Khibina massif,
Koia Peninsula, USSR, and described by Sokolova et
al. (1970). The chemical formula originally proposed,
K,Fe oS, with Z = 1 in the orthorhombic cell, was
not compatible with the symmetry. The correct for-
mzla, KFe,S,, was assigned by Czamanske et al.
1979) after discovery and study of rasvumite at Coy-
ote Peak, Humboldt County, California.

The Coyote Peak rasvumite has not been found in
crystals as excellent as those found in the Khibina
massif. Through the courtesy of M. N. Sokolova,
#.cademy of Sciences, Moscow, somc of the vriginal
crystals were made ¢vailable to us for study, and one
of these was selected for structural analysis.

Comparison of the crystallographic data for rasvu-
mite with those reported for synthetic BaFe,S; by
Hong and Steinfink (1972) left little doubt that the
two are isostructural despite the differences in chem-
istry and formal valence. The isostructural relation-
ship is confirmed by the results of our refinement for
the rasvumite structure. A brief preliminary descrip-
tion was given by Clark et al. (1979}.
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Experimental data

Crysrqllography, collection bfdata

The crystallographic data for rasvumite given by
Czamanske et al. (1979) were confirmed upon exami-
nation of the Khibina crystai selected for the struc-
tural study. That crystal was = prismatic iragment 0.5
mm long and 0.2 X 0.05 mn in cross-secticn. It was
impossiblc to obtain a more nearly equant crystal be-
cause of its tendency, noted by Sokolova et al. (1970),
to split into fine needles when pressed. A least-
squares fit of the angular coordinates of 29 automati-
cally centered reflections in the 26 range 30° to 46°
gave the values in Table 1. For comparison, the val-
ues reported by Sokolova et al. and by Czamanske er
al. (1979) are also listed in Table 1, together with
those for the isostructural synthetics, BaFe,S; (Hong
and Steinfink, 1972) and CsCu,Cl, (Brink er al,
1954).

A total of 458 reflections in the angular 26 range of
5° to 60° was measured using an w-26 scan mode, a
scan range of 2, graphite-monochromatized MoK«
radiation, and a solid-state detector system. Two
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