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INTRODUCTION

It is known that complete solid solution occurs between P1
–

anorthite (An) and I2/c strontium feldspar (SrF) along the
CaAl2Si2O8-SrAl2Si2O8 join. At room temperature, the P1–-I1–

phase transition occurs near An50SrF50 (Phillips et al. 1997;
Tribaudino et al. 2000). The triclinic-monoclinic, I1–-I2/c, phase
transition occurs at ~An10SrF90 in samples with high degrees of
Al,Si order (Bruno and Gazzoni 1968; Nager 1969; Nager et
al. 1969; Tribaudino et al. 1993; McGuinn and Redfern 1994;
Dove and Redfern 1997). In the Sr-rich region of the join, feld-
spars with compositions between An40SrF60 and An10SrF90 are
triclinic at room temperature, but undergo the analogous I1–-I2/
c transition on heating. The I1–- I2/c transition is a zone-center,
displacive ferroelastic transition. Whereas single-crystal struc-
tural refinements at room and high-temperature are available
for the Ca and Sr end-members (Megaw et al. 1962; Czank
1973; Foit and Peacor 1973; Chiari et al. 1975; Benna and Bruno
2001), only unit-cell parameters, obtained by powder X-ray
diffraction (XRD) at room and high-temperature, are available
for feldspars of intermediate compositions along the An-SrF
join (Bruno and Gazzoni 1968; Nager et al. 1970; Bambauer
and Nager 1981; Tribaudino et al. 1993; McGuinn and Redfern
1997). Following the recent synthesis from melt of crystals of
composition An20SrF80, large enough for single-crystal XRD,
we report the results obtained by intensity collection from room

temperature to T = 620 ∞C. The objective of this study was to
define the structural modifications that take place with increas-
ing temperature and, in particular, to examine the modifica-
tions occurring when monoclinic symmetry is achieved.

EXPERIMENTAL METHODS

The starting material was a gel of stoichiometric Ca0.20Sr0.80Al2Si2O8 com-
position, prepared according to the method of Biggar and O’Hara (1969). The
gel was treated in a molybdenum disilicide (MoSi2) furnace, equipped with high-
stability digital temperature controllers, programmed cooling and heating cycles,
using unsealed tubes of platinum (Pt-Pt Rh 30% thermocouple). The sample
was melted and annealed at T = 1680 ∞C for 1 h and then cooled at a constant
rate (60 ∞C/h) to 1300 ∞C, with subsequent quenching in air. Crystals larger than
100 mm were obtained.

Powder XRD (Imaging Plate Guinier Camera, Huber 670, l = 1.5406 Å,
quartz as internal standard), revealed that An20SrF80 feldspar was the only crys-
talline phase. Unit-cell parameters obtained by powder XRD are shown in Table
1. For comparison, the values obtained by Nager et al. (1969) and McGuinn and
Redfern (1997) are also reported. Minor differences can be ascribed to small
compositional variations caused by the different methods of preparation of start-
ing materials or to the different synthesis conditions (temperatures and times of
treatment), which could have caused different degrees of Al,Si order in the
samples (Tribaudino et al. 1993).

Transmission electron microscopy (TEM) was performed using a Philips
CM-12 electron microscope operating at 120 kV and equipped with double-tilt
goniometer stage. The sample was crushed in an agate mortar and then depos-
ited on a holey carbon film. Selected-area electron diffraction (SAED) patterns
showed both a-type (h + k = 2n, l = 2n) and sharp b-type superstructure reflec-
tions (h + k = 2n + 1, l = 2n + 1). No c-type (h + k = 2n, l = 2n + 1) and d-type
(h + k = 2n + 1, l = 2n) reflections were observed. The An20SrF80 feldspar there-
fore has an I lattice, and space group I1

–
 was assumed, according to Phillips et

al. (1997) and Tribaudino et al. (2000). Dark-field images display polysynthetic
twinning that can be interpreted according to the albite law (Fig. 1). In SAED* E-mail: piera.benna@unito.it
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ABSTRACT

Structural modifications induced by the I1–-I2/c displacive transition in Ca0.2Sr0.8Al2Si2O8 feldspar
(An20SrF80) have been investigated in situ by single-crystal X-ray diffraction at 20, 200, 400, 500, and
620 ∞C. Crystals were synthesized from the melt, cooled slowly to 1300 ∞C, and then quenched in air.
At room temperature (a = 8.361, b = 12.973, c = 14.259 Å, a = 90.79, b = 115.55, g = 90.62∞, V =
1394.9 Å3; space group: I1–; Qod = 0.88), the polyhedra of the non-tetrahedral cation have different
configurations at the Ca/Sr(0) and Ca/Sr(z) sites. In monoclinic Sr feldspar, the Sr-OB and Sr-OD dis-
tances are regular, but in triclinic An20SrF80 feldspar the OB(m0) atom in the Ca/Sr(0)-polyhedron and
the OD(mz) atom in the Ca/Sr(z)-polyhedron are displaced. The topochemical symmetry of the frame-
work is essentially monoclinic and the average dimensions of the pseudo-symmetrical tetrahedra do
not change within the error limits. With increasing temperature, the distances between the Ca/Sr cat-
ions and the pseudo-related O atom pairs converge on the values adopted at the I1–-I2/c transition. At
the transition point, the M-polyhedron assumes a regular coordination, similar to that observed in
monoclinic Sr feldspar at room temperature. The results obtained indicate Ttr = 520 ± 10 ∞C, in agree-
ment with the transition temperature obtained from the changes of cell dimensions. The variation of
cos2a* with temperature is consistent with the solution to Landau 2-4-6 potential with Tc = 506 ± 7 ∞C.


