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Abstract
In situ, high-pressure single-crystal X‑ray diffraction experiments were performed on a feldspar
with composition SrAl2Si2O8 (space group I2/c). The measurements were performed at 19 different
pressures up to 7.9 GPa. The unit-cell parameters and the unit-cell volume show a strong discontinuity at 6.6 GPa indicating a first-order phase transition. The systematic absences clearly show that the
transition occurs from I2/c to P21/c space group symmetry, as for the transition recently reported for
a feldspar with composition Sr0.8Ca0.2Al2Si2O8.
Our results suggest that the P21/c phase is softer than the I2/c one. Moreover, within the I2/c
symmetry two pressure–volume trends are evident due to a volume softening above 4.2 GPa. The
softening did not allow fitting the data to a single equation of state, and only the data up to 3.67 were
fitted with a third-order Birch-Murnaghan equation of state.
Based on our and previous experimental results we propose a possible composition-pressure stability field for the Sr-rich side along the CaAl2Si2O8-SrAl2Si2O8 join.
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Introduction
In situ, high-pressure investigations on feldspars belonging
to the CaAl2Si2O8–SrAl2Si2O8 solid solution showed a sequence
of phase transformations involving four different space groups:
P1, I1, I2/c, and P21/c (Angel 1988, 1992; Daniel et al. 1995;
McGuinn and Redfern 1994a; Nestola et al. 2004). In particular, Angel (1988, 1992) found in ordered anorthite a P1 to I1
first-order phase transition between 2.5 and 2.9 GPa (by means
of single-crystal X‑ray diffraction); the same transition was
observed by Daniel et al. (1995) using Raman spectroscopy. In
the same study, Daniel et al. observed a further reversible transformation above 10 GPa, a phase that still needs to be properly
characterized. McGuinn and Redfern (1994a) investigated the
Sr-feldspar end-member by means of energy-dispersive X‑ray
powder diffraction and observed a first-order transformation
from I2/c to I1 symmetry at about 3.2 GPa. A more recent
study on a Ca0.2Sr0.8Al2Si2O8 composition (Nestola et al. 2004)
found a sequence of first-order transformations from I1 to I2/c
at about 4.3 GPa and a transition from I2/c to P21/c at about 7.3
GPa (the space group of the highest pressure phase was actually
determined in a later work by Benna et al. 2007).
The room-pressure bulk modulus, K0 = 83(3) GPa, of P1
anorthite has been determined up to 2.5 GPa by Hackwell
and Angel (1992), whereas a value of K0 = 83.2 GPa can be
extrapolated for I1 anorthite from the compression behavior of
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plagioclase feldspar (Angel 2004). The substitution of Sr in the
anorthite structure appears to cause only a slight increase of the
bulk modulus, since for Ca0.2Sr0.8Al2Si2O8 with I1 space group
K0 = 88.7 GPa (Nestola et al. 2004).
Given the complexity of phase transformations along the
anorthite–Sr-feldspar join, we have decided to investigate the
high-pressure behavior of the SrAl2Si2O8 end-member using
high-pressure single-crystal X‑ray diffraction to obtain more
accurate and precise data for this end-member and detail any
possible high-pressure phase transition.

Experimental methods
Sample: Synthesis and characterization
To facilitate nucleation and growth to obtain high-quality single crystals of
SrAl2Si2O8 we performed our synthesis under hydrous conditions, see for details
Mrosko et al. (2010) and a further example by Nestola et al. (2010). The average
water amount in the run product was measured by FTIR spectroscopy and resulted
in a content of 1100 ppm. A single crystal of SrAl2Si2O8 was then selected from
this synthesis run for the high-pressure experiment. Complete intensity data were
collected on a sample of 300 × 130 × 80 µm using a STOE STADI-IV single-crystal
diffractometer equipped with graphite-monochromated MoKα radiation (50 kV,
40 mA, λ = 0.71073 Å) using a CCD detector (Oxford Diffraction) in the range 5
< 2θ < 85° and a 1° ω-scan with an exposure time of 15 s. The sample-to-detector
distance was 60 mm. The CrysAlis RED program (Oxford Diffraction) was used
to integrate the intensity data and for a Lorentz-polarization correction, while
X-RED and X-SHAPE programs (Stoe and Cie 1999) were used to correct for
absorption. Anisotropic refinements were performed using the SHELX-97 package
(Sheldrick 1997) with space group I2/c starting from the atomic coordinates of
Benna and Bruno (2001). Atomic scattering curves were used for Sr, Al, Si, and O.
The structure refinement gave excellent results with an agreement factor R1 = 2.1%,
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