Halogenide-sodalites: Thermal expansion, decomposition and the Lindemann
criterion
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Regarding their topological information content and complexity, sodalites are the simplest porous
zeolitic framework materials. The framework consists of alternating, corner sharing T104 and
T204-tetrahedra forming the so-called f-cages which are containing alkali- or earth-alkali cations
and anions as templates.

The structural parameters during the compound’s thermal expansion are expected to show a link
to the sodalites decomposition temperature via the Debye temperature [1]. To clarify the
interactions in different sodalites, framework and template ions were systematically varied.
Twelve sodalites of different chemical compositions |NagX;|[TtM204]6 (T = Al, Ga; T2 = Si, Ge; X =
Cl, Br, I) were synthesized and temperature-dependent X-ray experiments, as well as TGA-DSC
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temperature, K; the Lindemann constant, A pigure 1: Plot of Y vs Guverage. The linear equations for the three
the average atomic mass and V2/3 the groups are given by the lines. AlGeCl is included in group 1.
average atomic distance. Plotting Y vs

Oaverage (figure 1) groups the compounds on three different lines of similar Lindemann constants
instead of the expected one for isostructural compounds. No correlations between selected bond-
lengths, chemical composition or other parameters to the Lindemann constants could be found,
meaning the underlying reason for this grouping of the compounds has to be searched beyond the
average structure. Thus, further experiments (total scattering, low-temperature diffraction) and
computational methods (DFT, MD) are currently carried out to elucidate this correlation.
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