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INTRODUCTION

Schreyerite, V2Ti3O9, was Þ rst discovered in metamorphic 
rocks of the Kwale district, Kenya (Medenbach and Schmetzer 
1978; Bernhardt et al. 1983). It also occurs in a pyrite deposit at 
Sartra, Sweden (Zakrzewski et al. 1982), in a Pb-Zn ore deposit 
at Rampura Agucha, India (Höller and Stumpß  1995), and in 
metamorphic rocks of the Olʼkhon complex on the western shore 
of Lake Baikal, Russia (Boronikhin et al. 1990). Schreyerite 
usually occurs as polysynthetically twinned exsolution lamel-
lae in rutile, and until now, single-crystal X-ray structure solu-
tion has not been possible. Recently, schreyerite was found in 
metamorphic rocks of the Sludyanka complex at the southern 
shore of Lake Baikal, Russia. Instead of the usual intergrowths 
with rutile, single crystals of schreyerite were found, associated 
with titanite.

Phase equilibria in the system V2O3-TiO2 at 1200 °C (Brach et 
al. 1977) yielded the intermediate phases V2TiO5 (berdesinskiite), 
V2Ti2O7, and V2Ti4O11. V2Ti3O9 was also found, but it was inter-
preted to be a metastable phase at this temperature with a free 
energy slightly larger than those of the adjacent phases V2Ti2O7 
and V2Ti4O11. Both the vanadium and titanium end-members 
V3+

2V3
4+O9 and Ti2

3+Ti3
4+O9 can be prepared easily (Brach et al. 

1977), but these homologues have a triclinic structure of different 
topology (LePage et al. 1991; Marezio et al. 1977) compared to 
monoclinic V2Ti3O9 (schreyerite). It is not clear which structure 
type is represented by metastable V2Ti3O9 (Brach et al. 1977).

Attempts to synthesize and to derive a structural model of 
the M5O9 compound in the system (Cr,Fe)2Tin�2O2n�1 began with 
Grey and Reid (1972). Oxidation of ilmenite at 770 °C yielded 
the reaction: 6 FeTiO3 + 3O → 2 Fe2Ti3O9 + Fe2O3. Above 800 
°C, Fe2Ti3O9 decomposed to pseudobrookite and rutile. Between 
1050 and 1250 °C, predominantly single-phase (Fe,Cr)2Ti3O9 was 
obtained, and electron diffraction conÞ rmed the unit-cell dimen-
sions previously derived from X-ray powder data for Fe2Ti3O9.

The structures of (Cr,Fe)2Tin�2O2n�1, with n = 6, 7, 8, and 9, 
are closely related to that of rutile and may be derived from it 
by crystallographic shear (Magneli-Andersson phases). Grey 
and Reid (1972) recognized that the members with n = 3, 4, and 
5 are closely related to the high-pressure modiÞ cation of TiO2 
with the structure of α-PbO2, and may also be derived from it by 
crystallographic shear. Subsequently, they depicted (their Fig. 5) 
an inferred structure for (Fe,Cr)2Ti3O9 (monoclinic with a = 7.1, 
b = 4.9, c = 18.6 Å, β = 119.7°). However, this model proved 
to be incorrect and was revised by Grey et al. (1973). As will 
be shown in this paper, the new improved model is the correct 
structure of schreyerite. When schreyerite V2Ti3O9 was described 
as a new mineral, Medenbach and Schmetzer (1978) noticed the 
similarity of its powder-diffraction pattern to (Fe,Cr)2Ti3O9, and 
they indexed their powder data with the settings of both Grey 
and Reid (1972) and Grey et al. (1973).

The aim of the present study is to provide structural details 
of schreyerite from a new locality at the Baikal region (Russia) 
and to show that this schreyerite with slightly modiÞ ed chemi-
cal composition has the same structure as schreyerite from the 
type locality described by Medenbach and Schmetzer (1978) * E-mail: ndoebelin@gmx.ch
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ABSTRACT

A new occurrence of schreyerite, V2Ti3O9, has recently been found in metamorphic rocks of the 
Sludyanka complex at the southern shore of Lake Baikal, Russia. In contrast to previously known 
schreyerite lamellae, which are intergrown with rutile, crystals from the Sludyanka complex occur 
as isolated single crystals associated with titanite, allowing single-crystal X-ray diffraction experi-
ments. The chemical composition was determined with an electron microprobe giving the composition 
(V1.785Cr0.157Fe0.036)(Ti2.536V0.468)O9. A peculiarity of this schreyerite sample is the partial substitution of 
V4+ for Ti4+. The crystal structure was determined by single-crystal X-ray diffraction and was reÞ ned in 
the monoclinic space group C2/c [a = 17.102(2), b = 5.0253(5), c = 7.0579(8) Å, β = 106.636(10)°] to 
R1 = 2.84%. The structure is in agreement with the qualitative model of Grey et al. (1973) determined 
on the basis of electron diffraction and X-ray powder data for synthetic (Fe,Cr)2Ti3O9. Reinvestiga-
tion of schreyerite from the type locality indicates that this sample has cell dimensions and symmetry 
corresponding to the Sludyanka sample. The structure of schreyerite may be considered as a 1:1 
polysome composed of slabs of berdesinskiite, V2TiO5, and Ti2O4 (a high-pressure phase of TiO2 with 
α-PbO2 structure).
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