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WFFER R OBEEE (330) : Crystal chemical study of chabazite and heulandite by single crystal X-ray
diffraction has been conducted to obtain important knowledge for construction of crystal chemical indication
of material design for zeolite heat-absorbents in the zeolite-water heat pump system. Crystallographic
configurations of water molecules and exchangeable cations in these zeolites have been determined, and the
interatomic interactions, especially the hydrogen bonds between framework O atoms and water molecules,
have been examined. In terms of crystal chemistry, the dehydration process of chabazite, closely related to its
heat-exchange property, has been elucidated by following variation of site occupancy with dehydration.
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Fig. 1. Arrangements of equivalent positions of (a) water
sites and (b) exchangeable-cation sites.
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Fig. 2. Crystallographic configurations of O atoms in
water molecules (OW1-OWS5) and exchangeable
cations (Cal-Cad4) of natural chabazite at room
temperature. Atoms are represented as displacement
ellipsoids, drawn at 10% probability level. Broken lines
represent OW--OW and OW--O separations within
24-32 A, which are acceptable O--O distances for
hydrogen bonding.
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Fig. 3. Electron density distributions around OW?2 site
at (a) 123 K and (b) room temperature. Contour interval
is 0.1 eA™. The crosses represent the 3e position.
Positive, negative and zero contours are solid lines,
dotted lines, and dashed-and-dotted lines, respectively.
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Fig. 4. Displacement ellipsoids projected along [001].
Atoms are drawn at the 25% probability level.
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