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Infrared active phonons have been studied in Li2 B4O7

in the spectral region of 50-1600 cm-1 at temperatures
between 20 K and 680 K. In the contrast to the sharp B-O
bands, the Li-related bands in the region between 300-510
cm-1 are rather broad even at 20 K. With increasing
temperature the bands between 300-510 cm-1 show
stronger thermal response those bands in the higher
frequency region: the bands at 350 cm-1 and 420 cm-1 shift
significantly in frequencies and become very broad above
500 K and 508 cm-1 appear to split into two individual. The
broadening of Li-related bands is probably due to the
thermally induced Li disorder. No evidence for structural
phase transitions was found based on the observed
temperature evolution of infrared spectra.
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Discovered several years ago1, the Ag8MX6 compounds
(M = Si, Ge, Sn or Ti and X = S, Se, or Te) are still
investigated owing to their manifold structural and
physical properties. They belong to the more general
argyrodite family, which is characterized by the presence
of tetrahedrally close-packed structures1. More
particularly, the Cu- and Ag-containing materials are of
great interest due to their high ionic conductivity at high
temperature1,4. Moreover, vacant sites on the cationic
network give rise to order-disorder phenomena and phase
transitions at lower temperatures. These transitions are
attributed to the ordering of the Ag+ cations within the
MX6 matrix.

Despite their interesting properties, few Ag8MX6

phases have been fully structurally characterized. One
reason for this lack of structural information is probably
related to the lack of efficient description of the Ag
electron density in the high-temperature ionic conductor γ
forms. To this purpose, a non harmonic model based upon
a development of the atomic displacement factor seems the
most appropriate approach2-3.

To get more information on the new Ag8TiS6
4

argyrodite compound, we have undertaken the study of its
structural phase transitions by means of differential
scanning calorimetry, single crystal X-ray and synchrotron
diffraction methods.

Both calorimetric and synchrotron x-ray diffraction
measurements revealed two reversible phase transitions at
low temperature, one occurring at Tc1 ˜ 286 K and the
other at Tc2 ˜ 205 K.

The structure of the high-temperature ionic conductor γ
form (F-43m, a = 10.658(1) Å, Z = 4), which is stable at
room temperature, has been refined including anisotropic
and anharmonic atomic displacement parameters for silver
atoms. These refinements lead to a reliability factor of R =
0.0586 for 190 independent reflections and 38 variables.

The first evaluation of the data collected below the 1st

and 2nd phase transitions seems to indicate that the phase
transitions induce twinning phenomena. The structure
resolution of the low temperature phases is still in
progress.
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