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INTRODUCTION

Kassite was first mentioned as an unknown hydrous cal-
cium titanate in association with cafetite in specimens from
the Afrikanda alkaline-ultrabasic massif in the Kola Peninsula,
Russia, by Kukharenko et al. (1959). These authors subse-
quently described kassite as a new mineral species with com-
position CaTi2O4(OH)2, and having orthorhombic symmetry, a
= 8.99, b = 9.55, c = 5.26 Å (Kukharenko et al. 1965). It oc-
curred as blocky aggregates of pale yellow platy crystals, in
contrast to the associated cafetite, another hydrous oxide of Ca
and Ti, which was described as forming tangled fibrous aggre-
gates or radial-fibrous aggregates of acicular crystals. Both
minerals were found in cavities of pegmatoid jacupirangite with
Ti-magnetite, titanite, chlorite, calcite, and goethite
(Kukharenko et al. 1959, 1965).

Rudashevsky et al. (1977) discovered a compound having
an X-ray powder pattern identical to kassite among products
obtained from bauxite using the Bayer method. It had the com-
position (Ca0.79Na0.11Mn0.05)S0.95(Ti1.15Al0.59Mg0.16Fe3+

0.15)S2.05

O2.80(OH)3.33 and orthorhombic cell parameters a = 9.05, b =
9.58, c = 5.27 Å. These authors also prepared a synthetic form and
studied its physical properties (Rudashevsky et al. 1977).

The findings of Kukharenko and colleagues were disputed
by Evans et al. (1986), who studied new specimens of a cal-
cium titanate mineral from the Magnet Cove alkalic intrusion
in Hot Spring County, Arkansas. They found two types of oc-
currences of the mineral, as brownish-pink platey rosettes and
yellow spherules. A semi-quantitative energy dispersive X-ray
analysis of the rosettes showed Ca and Ti as principal constitu-
ents in a 1:2 atomic ratio, with traces of Na, Nb, and Fe as the
only other elements, linking the mineral compositionally to
kassite. However, a Gandolfi powder X-ray diffraction (XRD)
pattern of a rosette matched the published powder data for

cafetite in Kukharenko et al. (1965). Evans et al. (1986) in-
dexed precession photos of single crystals with an A-centered
orthorhombic cell having a = 12.1, b = 31.65, c = 4.95 Å, con-
sistent with the cell reported for cafetite (Kukharenko et al.
1959) except for interchange of a and b. Evans et al. (1986)
concluded that the crystallographic data for kassite and cafetite
were inadvertently interchanged in the original description, and
described the Magnet Cove specimen as kassite. The entries
for the two minerals were then interchanged in a subsequent
update (Set 39 in 1989) of powder diffraction data by the Inter-
national Centre for Diffraction Data.

The findings of Evans et al. (1986) were contested by Self
and Buseck (1991) in a paper reporting transmission electron
microscopy (TEM) studies on a specimen from Josephine
Creek, Oregon. The specimen contained micrometer-sized
grains of a calcium titanate mineral which had been previously
analyzed by Burton (1982), giving a composition close to
CaTi2O4(OH)2. The TEM analysis showed that the mineral had
a B-centered orthorhombic cell with a = 9.08, b = 4.78 and c =
5.23 Å, consistent with the cell reported for kassite by
Kukharenko et al. (1965), except for a halving of the b param-
eter, but in disagreement with the cell assignment reported by
Evans et al. (1986). Self and Buseck (1991) concluded that
Kukharenko et al. (1965) probably did not intermix their
samples and they proposed that kassite and cafetite should be
distinguished by their different crystallographic properties
rather than by the iron content. Self and Buseck (1991) ob-
tained a good calculated match to the intensity distribution in
the powder XRD pattern of a synthetic sample of kassite, with
a model based on the trigonal PbSb2O6 structure (Magneli 1941;
Hill 1987). They noted that the kassite structure is closely re-
lated to that of lucasite-(Ce), CeTi2O5(OH) (Nickel et al. 1987).

The kassite/cafetite controversy has been largely resolved
by the recent work of Krivovichev et al. (2003) on the charac-
terization of a cafetite holotype specimen supplied originally* E-mail: ian.grey@csiro.au
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ABSTRACT

The crystal structure of kassite, ideally Ca[Ti2O4(OH)2], containing 2 wt% Cr2O3, from the
Saranovskoye chromite deposit, Perm’ district, Northern Urals, has been determined and refined
to R1 = 0.06 using single crystal X-ray diffraction data. The crystals have monoclinic symmetry,
P21/a, with a = 5.275(1), b = 9.009 (2), c = 9.557 (2) Å, b = 90.43∞. A pronounced sub-structure
for the mineral, conforming to space group I2/a, is related to the I2/a structure for lucasite-(Ce),
Ce[Ti2O5(OH)]. It comprises (001) layers of gibbsite-like fused hexagonal rings of edge-shared
Ti(O,OH)6 octahedra with the Ca atoms sandwiched between pairs of opposing rings and dis-
placed from the center of the rings along [010]. Ordering of the protons in chromian kassite
lowers the symmetry to P21/a. Kassite, CaTi2O4(OH)2, and cafetite, CaTi2O5(H2O), are identical
chemically but significantly different in their crystal structures.


