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INTRODUCTION

The 10-Å phase is a dense hydrous magnesium silicate with a 
composition and structure closely related to talc, Mg3Si4O10(OH)2, 
but with the addition of interlayer H2O. It was Þ rst synthesized by 
Sclar et al. (1965), at pressures of 3.2�9.5 GPa and temperatures 
between 375 and 535 °C. Since then, it has been the subject of 
several studies of its structure and composition, in particular 
its H2O content, and its stability in the system MgO-SiO2-H2O. 
The most recent studies (Fumagalli et al. 2001; Comodi et al. 
2005) have shown that 10-Å phase has a monoclinic structure 
comprising talc-like 2:1 tetrahedral:octahedral layers stacked as 
in phlogopite, i.e., with the tetrahedral rings that form the base of 
one 2:1 layer lying directly above the tetrahedral rings that form 
the top of the layer below. H2O molecules occupy the interlayer 
sites. The amount of interlayer H2O, indicated by x in the formula 
Mg3Si4O10(OH)2·xH2O, was proposed by Bauer and Sclar (1981) 
to be x = 1, based on thermogravimetric analysis. Later studies 
suggested that x = 2/3 (thermogravimetric analysis: Wunder and 
Schreyer 1992; Chinnery et al. 1999) or x = 2 (weight loss after 
puncturing capsule: Pawley and Wood 1995). Fumagalli et al. 
(2001) inferred that the H2O content is dependent on synthesis 
duration. They synthesized 10-Å phase in a set of experiments 
at 6.7 GPa, 650 °C lasting between 5 minutes and 430 hours. 
Upon treatment of the run products with acetone, they observed a 

swelling behavior that was related to run duration. They inferred 
that 10-Å phase approaches its maximum H2O content by ~300 
hours, though they had no means of measuring this H2O content. 
From a single-crystal X-ray reÞ nement of a sample synthesized 
by Fumagalli et al. (2001) for 360 hours, Comodi et al. (2005) 
inferred a complete occupancy of the interlayer sites by oxygen, 
and therefore that x = 1. 

Comodi et al. (2005) located the O of the interlayer H2O at 
the midpoint between opposing tetrahedral sheets, and suggested 
that hydrogen bonds point toward two of the basal O atoms of 
either the upper or lower tetrahedral sheet (model I). However, 
they noted that the displacement parameter in the reÞ nement of 
the interlayer O position in the direction perpendicular to the 
sheets was high, suggesting a positional displacement in this 
direction. They found that their data were equally well Þ t with 
a model in which O positions were displaced by 0.27 Å along 
c (model II). Comodi et al. (2005) also reported that electron 
microprobe analysis showed a Mg:Si ratio of 3:4, as in talc. A 
different composition is indicated by a recent synthesis of deuter-
ated 10-Å phase at 6.5 GPa, 600 °C for 400 hours (Pawley et al. 
2004; Welch et al. 2006), for which a Mg:Si ratio of 3:3.83(8) 
was obtained from electron microprobe analysis, indicating 
a signiÞ cant Si deÞ ciency relative to talc. At the same time, 
powder infrared spectroscopy resolved more H environments 
than expected for the formula Mg3Si4O10(OH)2·H2O, while 29Si 
magic-angle spinning NMR spectroscopy revealed the existence 
of Si vacancies in the tetrahedral sheets, with around 1 in 20 
Si sites vacant. The same 29Si NMR results were obtained by 
Kohn and Fumagalli (2002) on one of the samples synthesized 
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ABSTRACT

The effects of pressure on the OH stretching frequencies of natural talc and two samples of syn-
thetic 10-Å phase have been measured using a diamond-anvil cell and a synchrotron infrared source. 
The 10-Å phase was synthesized at 6.0�6.5 GPa, 600 °C for 46 hours (sample 10Å-46) and 160 hours 
(10Å-160). Spectra were collected up to 9.0 GPa (talc), 9.9 GPa (10Å-46), and 9.6 GPa (10Å-160). 
The OH stretching vibration of Mg3OH groups in talc occurs at 3677 cm�1 at ambient pressure, and 
increases linearly with pressure at 0.97(2) cm�1 GPa�1. The same vibration occurs in 10-Å phase, 
but shows negligible pressure shift up to 2 GPa, above which the frequency increases linearly to the 
maximum pressure studied, at a rate of 0.96(3) cm�1 GPa�1 (10Å-46) and 0.87(3) cm�1 GPa�1 (10Å-
160). Two other prominent bands in the 10-Å phase spectrum are suggested to be due to stretching of 
interlayer H2O, hydrogen-bonded to the nearest tetrahedral sheet. These bands also show little change 
over the Þ rst 2 GPa of compression, as most of the compression of the structure is taken up by clos-
ing non-hydrogen bonded gaps between interlayer H2O and tetrahedral sheets. Between 2 and 4 GPa, 
changes in band intensities suggest a rearrangement of the interlayer H2O. 
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