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Abstract: Fe-staurolite synthesized in the pressure range 5 to 25 kbar at 680 °C was analysed by microprobe
and by a titration method (for water-contents) which uses the “Karl-Fischer” reaction and also characterized
by FT-infrared powder spectroscopy in the OH-stretching region (3000-4000 cm™). The study shows that the
stoichiometry of the synthetic Fe-staurolites depends on the pressure of equilibration, with Fe pfu decreasing
with increasing pressure, according to the heterovalent substitution of Fe?* by AI** in the T2 site. This charge-
increasing substitution is combined with charge-reducing substitutions in the “kyanite”-layer and by vacancies
in the proton site H1. The incorporation of Al in T2 is supported by peculiarities of the IR-spectra in the range
of the OH-valence vibrations.

Mg- and Zn-staurolite were synthesized at 25 kbar and 700 °C and investigated by infrared spectroscopy.
The comparison of the infrared spectra of synthetic Fe-, Mg- and Zn-staurolites shows that there is a significant
amount of Fe?*, Mg and Zn in the respective M2 sites.
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Introduction

In the last decade, more than twenty papers deal-
ing with the complex crystal chemistry of natural
and synthetic staurolites have been published, help-
ing to clarify the real formula of staurolite and the
main substitution mechanisms. Lonker (1983) and
Holdaway et al. (1986a) showed that natural staur-
olites have variable H-contents. Holdaway et al.
(1991 and 1995) formulated guidelines to assign
site occupancies. Alexander (1989) and Dyar et al.
(1991) investigated Fe-rich staurolites by Moss-
bauer spectroscopy. Dutrow (1991) experimen-
tally determined intracrystalline distribution of Li
and Al and showed that the Li incorporation in the
structure is controlled by the vacancy concentra-
tion in the octahedral sites. Stahl et al. (1988) and
Hawthorne er al. (1993a,b,c) investigated the crys-
tal structure of natural staurolites and derived the

site occupancies. Fockenberg (1995) investigated
the crystal chemistry of synthetic Mg-staurolite as
a function of water pressure. Staurolite syntheses
were also performed by Schreyer & Seifert
(1969), Griffen (1981), Phillips & Griffen (1986)
and Lattard & Bubenik (1995).

On the basis of the structural investigation of
natural staurolites by Hawthorne er al. (1993a,
b,c), it is clear from the complex crystal chemistry
that the ideal formula of staurolite, often referred
to, Fey Al gSigO4(OH),, should be replaced by
the more realistic formula M;_,[TJFe?*, ;M4
Al O, M3IAL (IMIM2I 55, (TIQ o H,_, with the crys-
tallographic sites in square brackets (M1-M4:
octahedrally coordinated, T1-T2 tetrahedrally co-
ordinated; for details of site nomenclature see
Hawthorne ef al., 1993a) and with M = Fe?*, Mg,
Zn, Al and Li. Much of the Fe?* and 60% of the
Mg is assigned to the T2 site, while the remaining
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